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1750 SW YAMHILL ST 1 9-1 87833-000-00-FS Fire Systems Permit

Hazardous Materials/New

1750 SW YAMHILL ST

Recd:07/02119

R667734620

Addition PORTLAND

LoUBlkl/Legal BLOCK 328

LoUBlk2 LOT 1&2&7&8

1NlE33DC 03000 1- Z+Zo oK To Frrua u . 5 t uuA

OK

Applicant
MATT SAAGER-IES COMIVERCIAL INC
1 61 35 SW 74TH AVE
TIGARD, OR97224
Work 5036481900
Cellular 5033105'111

Fire Contractor
MATT SAAGER-IES COMMERCIAL INC
16135 SW 74TH AVE
TIGARD, OR97224
Work 5036481900
Cellular 50331051'11

Owner
URG OPB lTTHAVENUE LLC
1425 4TH AVE #500
SEATTLE, WA 98,101

K - FUEL STORAGE TANK FOR GENERATOR- 339 GAL SUB-BASE
TE FILL FUEL PIPING AND EXHAUST VENT PIPINGF E

Project Details:
Fire System Valuation

Building, New Const or Existing

Location

Product

Product Stored in Tank

Tank Capacity

Tank Material

Tank Wall Construction

154073
New Construction

Above Ground/lnside
Liquids/Tanks

DIESEL

339

CONCRETE/STEEL

Double Wall
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CANVAS
DIPSTICK CHART
FOR GENERATOR

FUEL TANK

MEASURED
GALLONS

0.5 7.5
1.0 15.0
1.5 22.6
2.0 30.2
2.5 37.7
3.0 45.3
3.5
4.0 60.3
4.5 67.9
5.0 7 5.4
5.5 83.0
6.0 90.5
6.5 98.1
7.0 105.6
7.5 113.1

BO 120.7
8.5 128.2
9.0 135.8
9.5 143.3
10.0 150.9
10.5 158.4
11 0 165.9

CANVAS
DIPSTICK CHART
FOR GENERATOR

FUEL TANK

INCHES OF
FUEL ON
DIPSTICK

MEASURED
GALLONS

11 .5 173.5
12.0 181 .0

12.5 188.6
13.0 196.1
13.5 203.7
14.0 211 .2
14.5 218.7
15.0 226.3
15.5 233.8
16.0 241.4
16.5 248.9
17 .0

17 .5 264.0
18.0 271.5
'18.5 279.1
19.0 288.6
19.5 294.2
20.0 301.7
20.5 309.3
21.0 316.8
21 .5 324.3
22.0 331.9
22.5 339.4

SECTION 1
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INCHES OF
FUEL ON
DIPSTICK

52.8

256,5



Dip Charts

lntegral Tanks

CAT.

c13/C15/C18
Dip Gharts for Fuel Tanks

U.S. Sourced
Diesel Generator Set
350-600 kW 60 Hz

$[c"fl()N 2A
o$raf$l25 ot 182

)pxua(xKfrd0(r0s

c13

r'mriiii,oa
$ellanb,.'

lnches of
Fuel on
Dlpstlck

Measurod
Gallons

Moasured
Gallons

lnches of
Fuel on
Dlpstick

Measurod
Gallons

Irrchos of
Fuel on
Dipstick

1 96.10.5 18.4 13.0 477.6 0.5 7.5 13.0

1.0 36.7 '13.5 496.0 1.0 15,1 13.5 203.7

14,0 211.21.5 s5.1 14.0 514.4 1.5 22.6

2.4 73.5 14.5 532.7 2.0 30.2 14.5 218.7

2.5 91.9 15.0 55'1.1 2.5 37.7 15.0 226.3

3.0 233.8110.2 15.5 569.5 3.0 45.3 15.5

3.5 128.6 16.0 587.8 3.5 52.8 16.0 241.4

4.0 147.4 16.5 606.2 4.0 60.3 16.5 248.9

4.5 17.0 624.6 4.5 67.9 17.0 256.5

17.5 643.0 5.0 75.4 17.s 264.05.0 183.7

18.0 271.55.5 202.1 '18.0 661.3 5.5 83.0

6.0 220.4 18.5 679.7 6.0 90.5 18.5 279.1

6.5 238.8 '19.0 698.1 6.5 98.1 19.0 286.6

7.0 257.2 7.0 105.6 19.5 294.2

7.5 275.6 113.1 20.0 301.77.5

309.38.0 293.9 8.0 120.7 20.5

8.5 312.3 8.5 128.2 21.0 316.8

9.0 330.7 9.0 135.8 21.5 324.3

9.5 9.5 331.9349.0 143,3 2?-.0

367.4 150.9 22.5 339.410.0 10,0

10.5 385.8 10,5 1s8.4

11.0 404.1 1 1.0 165.9

11.5 422.5 173.51 1.5

12.0 440.9 12.0 1B'1,0

12.5

l.Et-iE 1099.00

459.3 12.5 188.6

I

C15 lntegralTanks FTDW001/2 \;'

lnches of
Fuol on
Dlpstick

165.3

I



Dip Charts

lntegral Tanks

CAT.
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cI3/C15/C18
Dip Charts for Fuel Tanks
U.S. Sourced
DieselGenerator Set
350-600 kW 60 Hz

C13 lntegral Fuel Tank FTDWOl3

Mebsured
,Gfillons

lnchos of
Fuel on
Dipstlck

0.5 18.4 13.0 477.6 0.5 7.5 13.0 196.1

1.0 36.7 13.5 496.0 1.0 15.1 13.5 203.7

1.5 55.'1 14.0 514.4 1.5 22.6 '14.0 211.2

2.4 73.5 14.5 532.7 2.0 30.2 14.5 218.7

2.5 91.9 15.0 s51.1 2.5 37.7 15.0 226.3

3.0 110.2 15.5 569.5 3.0 45.3 15.5 233.8

3.5 128.6 16.0 587.8 3.5 52.8 16,0 241.4

4.0 147.0 16.5 606.2 4.0 60.3 16.5 248,9

4.5 165.3 17.0 624.6 4.5 67.9 17.0 256.5

5.0 183.7 17.5 643.0 5.0 75.4 17.5 264.O

5.5 202.1 18.0 271.5661.3 5.5 B3.0 18.0

6.0 224.4 18.5 679.7 6.0 90.5 18.5 279.1

6.5 23B.8 19.0 698.1 6.5 98,1 19.0 286.6

7.0 257.2 7.0 105.6 19.5 294.2

7.5 275.6 7.5 113,1 20.0 301.7

8.0 293.9 8.0 120.7 20.5 309.3

8.5 312.3 21.0 316.88.5 128.2

9.0 330.7 9.0 13s.8 21.5 324.3

9.5 349.0 9,5 143.3 22.0 331.9

10.0 367.4 339.410.0 150.9 22.5

10.5 385.8 10.5 158.4

11.0 404.1 11.0 165.9

11.5 422.5 11.s 173.5

12.0 440.9 12.0 't81.0

12.5 4s9.3 12.5 188.6

SECTION 2A
Pryabgl2s of 182
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C{5 lntegral Tanks FTDW001I2'H"

lnches of
Fuel on
Dlpstick

lnchoe of
Fuel on
Dlptllck

Msasured
Gallons

lnches of
Fuel on
Dipstick

Measured
Gallons

Merisursd
Gallona
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CIry OF

PORTLAND, OREGON
BUREAU OF FIRE & RESCUE

BUREAU OF DEVELOPMENT SERVICES
1900 SW 4rH Avenue Suite 2100

Portland, Oregon 97201WE RESPoND
Always Ready
Always There

FIRE SAFETY PLAN REVIEW CHECKSHEET
Commercial Build Permit

To

From:

Application #:

Review Date:

17-182179-000-00-CO

J 14 2017

cc:

PWP
CONTRACT
OR

GBD ARCHITECTS, INC -MICHELLE

SCHULZ-
GBD ARCHITECTS, INC
1120 NW COUCH, SUITE 3OO

PORTLAND, OR 97209

Work:

Home

e-Mail

(503) 224-9656

(503) -

m ichelles@g bdarch itects.com

Fire Joe Thornton Phone
e-Mail

503-823-4280
Joe.Thornton @portlandorego
n.qov

OWNER URG OPB 17TH AVENUE LLC
1425 4TH AVE #500
SEATTLE, WA 98101

PROJECT INFORMATION

Street Address

Description of Work: New 8 story office building with 1.5 levels of below grade parking

The following items are in apparent violation of the specific codes or laws noted

Item # Location
on plans Code Section

Clarification / Correction Required
You are required to submit a written plan of correction for each review comment
below. Please include a copy of the checksheet with your responses. lf major
revisions are required, revised plans for that portion may be necessary to
resubmit.

,l G090 City of Portland,
Title 31

Application for separate permits shall be obtained from the Fire Marshal's Office,
1300 SE Gideon Street, prior to the installation of the following: fire sprinklers,
fire alarm systems, fire pumps, underground fire lines, fixed extinguishing
systems, in-building radio enhancement systems, stationary generators and
hazardous material tanks and related equipment. Thank you for creating the
Separate Permits to be Obtained from the Fire Marshal's Office section. Please
remove the stationary generator and replace with hazardous materials diesel
tank (for the emergency generator).

2 G090 PFC 105 Please update Applicable Codes to read 2016 Portland Fire Code. See link to
this at httos://www.portlandoregon.gov/fire/481?7 for additional requirements
related to a high-rise (items #15 & 17 below).

3

G090 PFC 404 An approved Fire Safety Plan, Fire Evacuation Plan, and Building lnformation
Card shall be prepared and approved prior to Fire Final. Thank you for showing
these as deferred submittals. Please submit draft versions of these 3 documents
with your checksheet response.

4. G090 PFC 105 Appeals. Please provide any granted appeal information in the drawings. Please

Page 1 of 5

817 SW 17TH AVE
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FIRE SAFETY PLAN REVIEW CHECKSHEET Application # 17-182179-000-00-CO

Review Date: Julv 14,2017

include the appeal lD#, a brief narrative of the appeal, and any conditions
orooosed or reouired.

5 Elevations PFC 505.1,
506.1

Please show the location of the assigned posted address and KnoxBox in the
drawinqs on the elevations.

6 PFC Ch. 3 Level 7 amenities deck and penthouse lounge deck. Will there be any BBQ's or
firepits/fireplaces associated with these spaces? An open flame on a rooftop
would require an administrative appeal. See attachment. This may result in

further checksheet items.
7 PFC 609 Penthouse level lounge. Will there be a stove in this space that would require a

type 1 or 2 hood? This may result in further checksheet items.

8. PFC 507.1 Please provide verification of the required fire flow at 20 psi residual. lnformation
of available fire flow can be obtained by the Portland Water Bureau by emailing
wbfireflow@oortlandoreoon.oov. This is for the fire hydrant closest to the FDC.
Please submit the email from PWB with vour checksheet response.

9. PFC 509.1,
605.3.1

Rooms containing fire protection equipment (air-conditioning systems, fire
sprinkler risers and valves or other fire detection, suppression or control
elements) and electrical, mechanical, and elevator machine rooms shall be
identified in an approved manner. Required signs shall be constructed of durable
materials, permanently installed and readily visible. Thank you for the note on
G090 but where are they shown on the door schedule on sheets 4020 & 021 as
indicated? Please update the drawinqs.

10. PFC 504.3 Please provide a note on the plans that stairways that access the roof are to be
marked at street level and floor levels with a sign indicating that the stairway
continues to the roof. Please state this in the drawings, and show the locations of
the oosted sions.

1'.l. PFC 508.1.3 The fire command center does not appear to be the code required minimum 200
sq. ft. with the least dimension of 10'? Please update the drawinqs.

12. oFc 903.3.5.2 The minimum capacity of the on-site secondary water supply tank shall supply
the maximum sprinkler demand including 100 gpm inside hose. The minimum
water supply shall be available for the duration specified in NFPA 13 based on
the highest hazard protected by the system. Sufficient tank depth to meet the
pump manufactures minimum submergence for pump impellers shall also be
considered in sizing the tank. Please verify the calculations used for the sizing
of the tank.

13 G&A1 01,
p204

PFC Ch. 57,
NFPA3O

The proposed locations of the remote fill station, tank vents and engine exhaust
termination do not meet applicable code requirements. Briefly, the remote fill is
required to be outside, the tank vents 5'from openings (including exhaust gas
and combustion/cooling air openings), and exhaust gas termination 10' from
openings and 3'from tank vents. See attachments, Please update the drawings.

14. G090 NFPA2O Assuming the fire pump is electric, please indicate on the plans that the
emergency generator will provide a minimum on-site fuel supply to
accommodate at least 8-hours at full-demand of all required emergency
eouioment.

15. G090 PFC 909.16 This is a Portland amendment to the Oregon and lnternational Fire Code. Smoke
control panel shall include a visual depiction of the building showing typical floor
plan(s) with locations of exit enclosures and elevator shafts. The panel shall also
include section views of the building to show the extent of travel for each exit
enclosure and elevator. Exit enclosures and elevator shafts shall be labeled on
the plan section views to match the labeling used in the building itself. Please
state this in the drawinqs.

16. G090 PFC 914.3.1.2,
Portland Design
Manual

Please state that required fire pumps shall be supplied by connections to a
minimum of two water mains located in different streets. With the requirement of
an on-site water supply, this section actually requires that the on-site supply be
supplied by two separate water mains due to the fire pump(s) taking suction from
the fire sprinkler tank. Public water supply connections shall be designed to refill

Page 2 of 5
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FIRE SAFEry PLAN REVIEW CHECKSHEET Application # 17-182179-000-00-CO

Review Date Julv 14,2017

the tank at a rate of at least what is equal to or greater than the maximum
system demand. Applicant has the option to contest this issue and submit and
administrative building appeal. Applicants have been successfulthrough the
appeal process for this requirement with the on-site water supply tank designed
to the Portland Fire & Rescue Design Manual standards. lf successfully
appealed, please provide appeal lD#, brief narrative of appeal, and any
conditions proposed or required in the drawings (listed with any other approved
appeals). Please see the searchable appeal database on the CofP website for
precedence. Please call if any clarification is required.

17 PFC 508 Please list all of the '19 required features for the fire command center in the
drawings (as a note on 41 .1). Please notice that item #19 in the PFC is a
Portland amendment to the Oregon and lnternational Fire Code (#19 On-site fire
protection water tank fill valve control switch, tank level indicators, tank low level
alarm, and tank fill signals). Please also note, in the required features list, the
requirqments for the smoke control panel (see item #15 above).

18 ossc 403.4.7 lf it is proposed that fire fighters will have the ability to clear glazing, then safety
glazing will be required. For fixed glazing that is meant to be cleared by the fire
personnel, Portland Fire and Rescue requires tempered glass with PF&R
window stickers to make these tempered panels easily identifiable to the fire
personnel. These stickers may be ordered at the Bureau of Development
Services (building department), Printing and Distribution, lstfloor 1900 SW4th.
Please indicate how smoke removal will be achieved for post-fire salvage and
overhaul operations in the drawings, to be reviewed by the Life Safety reviewer.

19 p202 PFC 912.2 Fire department connections shall be located on the street side of buildings, fully
visible and recognizable from the street and within 150 feet of a public fire
hydrant. Signage to be mounted on allfire department connections serving
automatic sprinklers, standpipes or fire pump connections and be visible from
the public right-of-way. Where the building is protected by a fire pump, signage
shall also indicate the design pressure of the fire pump. Please show the
required signage indicating the fire pump design pressure (amount of pressure
supplied by a fire engine) in the drawings.

20. G090

PFC 904 Standpipe Systems. lf pressure reducing valves (PRW are required due to
pressures in the sprinkler system exceeding 175 psi, the minimum drain size
shall be 3". Accommodations shall be designed to allow for annual flow testing
of each PRV. Please state this in the drawings.

To respond to this checksheet, cometo Permitting Services located at 1900 SW Fourth Ave.,2nd Floor, and update all
four sets of the originally submitted drawings. To update the drawings, you may either replace the original sheets with
new sheets, or edit the originally submitted sheets. (Specific instructions for updating plans are posted in Document
Services.)

Please complete the attached Checksheet Response Form and include it with your re-submittal.

lf you have specific questions concerning this Checksheet, please call me at the phone number listed above. To
check the status of your project, go to http.//www.portlandonline.com/bds/index.cfm?c=34'194. Or, you may request
the status to be faxed to you by calling 503-823-7000 and selecting option 4.

You may receive separate Checksheets from other City agencies that will require separate responses.

NEW DEVELOPMENT SERVICES CENTER HOURS: The DSC (lstfloor) and Permitting Services (2nd floor) are open
Monday through Friday from 8:00 a.m. to 3:00 p.m. (closed at noon on Thursday). ln the DSC, Land Use, Site
Development or Building Permit application review, submittal or intake of complete permits/applications will be limited to
between 8:00 AM and 12:00 PM. Land Use applications and Building Permit review or intake will not be processed after
12:00 PM. Please visit the BDS website for more information regarding the Development Services Center hours.

Page 3 of 5



FIRE SAFETY PLAN REVIEW CHECKSHEET Application # 17-182179-000-00-CO

Review Date Julv 14,2017

Appeals: Pursuant to City Code Chapters 31 .10 and 28.03, you may appeal any code provision cited in this
Checksheet to the Administrative Board of Appeals within 180 calendar days of the review date. For information on
the appeals process, costs, including forms, appealfee and payment methods, the following information is
available: For Fire Code appeals go to www.portlandoregon.govlfirel3llST, call (503) 823-3712 or come in to the
Fire Marshal's Office, 1300 SE Gideon St. For Building Code appeals go to www.portlandoregon.gov/bds/appeals,
call (503) 823-7300 or come in to the Development Services Center, 1900 SW 4th Ave. lf you have questions or
are not sure if your appeal should be a Fire Code or Building Code appeal, please call the Fire Plan Reviewer listed
above. Permit application expiration will not be extended pending resolution of any administrative appeal.

Page 4 of 5



tr CIry OF

PORTLAND, OREGON
BUREAU OF FIRE AND RESCUE

Fire Marshal's Office
1300 SE Gideon Street
Portland, Oregon 97202

Fire Protection Systems CHECKSHEET
Fire ms Permit

To:

From

Application #
Review Date

19-187833-000-00-FS

Ju 10 2019

cc

Work:

Cellular:

e-Mail

(503) 648-1900

(503) 31 0-5111

MATT.SAAGER@t ESC r. N ET

PWP
CONTRACT
OR

IES COMMERCIAL INC "MATT SAAGER-
IES COMMERCIAL INC
16.135 SW 74TH AVE
TIGARD, OR97224

Fire
lnspector/Sp
ecialist

Jerome Perryman Phone
Fax:
e-Mail

503-823-XXXX
Jerome. Perryman @portla ndo
regon.gov

OWNER URG OPB 17TH AVENUE LLC
M25 4rH AVE #500
SEATTLE, WA 98101

PROJECT INFORMATION

Address: 1750 SW YAMHILL ST

ption of Work HAZARDOUS/TANK - FUEL STORAGE TANK FOR GENERATOR- 339 GAL SUB-BASE
DIESEL F REMOTE FILL FUEL PIPING AND EXHAUST VENT PIPING

The following items are in apparent violation of the specific codes or laws noted.

Item # Location
on plans Code Section

Clarification / Correction Required You are required to submit a written
plan of correction for each review comment below. Please include a
copy of the checksheet with your responses. lf major revisions are
required, revised plans for that portion may be necessary to resubmit.

1 PFC 105 Please create an Applicable Codes section in the drawings, and state
that installation Please shall be in accordance with CofP Code Guide
lBCl2Tl#1& NEC/7/#1,2016 PFC, Ch.'s 50, 57 and NFPA30, 37 & 110.

2. NFPA3O,
22.11.4.5
PFC
5704.2.7.5.8

Please provide a note in the drawings that "the initial first fill for the
generator diesel tank is required to be witnessed by the Fire Marshal's
Office Hazardous Materials lnspector, where the 90% alarm and g5%

shut-off will be verified.
3. PFC

5704.2.12.1
and NFPA30,
21.5

Please state on plan set that inner and outer tank testing documentation
shall be provided in accordance with NFPA3O, 21.5 once tank is in place
on site." Pressure test documentation will be required at time of tank
final.

4 PFC 906,
NFPA1O

Please show the 4A40BC rated portable fire extinguisher for the
generator space in the drawings.

5 PFC
5704.2.3.2

Please show the required NFPA704 placards on the tank in the
drawings.

a PFC
5704.2.3.1 and

Please show the "No Smoking" sign in the drawings where hazardous
materials are stored.

Page 1 of 3



Fire Protection Systems CHECKSHEET Application #

Review Date:

1 9-1 87833-000-00-FS
July 10,2019

.-. 5003.7.1rY PFC 5703.6.3
and NFPA30,
21.5

Please state in the drawings that "before being covered, enclosed or
placed in use, documentation will be provided that process piping has
been tested in accordance with PFC 5703.6.3

8. PFC
5704.2.7.3.3
and
5704.2.7.4

Provide an elevation of the Normal Vent a minimum of 12ft above the
finished ground and Emergency venUs with outside termination points.

9.

o

To respond to this checksheet, bring to the Fire Marshal's office, 1300 SE Gideon, a complete set of updated plans.
Provide with your submittal the attached Checksheet Response form.

lf you have questions about the items on this checksheet, call the identified reviewer. To check the status of your
project, call (503) 823-3712. We appreciate you helping us help you.

Appeals: Pursuant to City Code Chapters 31 .10 and 28.03, you may appeal any code provision cited in this
Checksheet to the Administrative Board of Appeals within 180 calendar days of the review date. For information on
the appeals process, costs, including forms, appealfee and payment methods, the following information is
available: For Fire Code appeals go to www.portlandoregon.gov/firel31187 , call (503) 823-3712 or come in to the
Fire Marshal's Office, 1300 SE Gideon St. For Building Code appeals go to www.portlandoregon.gov/bds/appeals,
call (503) 823-7300 or come in to the Development Services Center, 1900 SW 4th Ave. lf you have questions or are
not sure if your appeal should be a Fire Code or Building Code appeal, please call the Fire Plan Reviewer listed
above. Permit application expiration will not be extended pending resolution of any administrative appeal.

o
Page 2 of 3



Checksheet Response

o .,
b 6

q
Permit #: 19-1 0-00-FS Date:

Customer name and phone number: IES CONNIMERIC IAL: N/IATT SAAGER 503-648-1900
Note: Ptease number each change in the '#' column' Use as many lines as necessa4i/ to describe your

changes. tndicate which reviewer's checksheet you are responding to and the item your change addresses.

lf the item is not in toa uvrife customer in the last column.

o

Checksheet and
item ##

Description of changes, revisions, additions,
etc

SECTION 1 PAGE 2Added note to sheet G090 under'Fire Code Notes'subsection
"Emergency Generator'

SECTION 2GPAGE2

'7 Added note to sheet Pl.01 under'Plumbing Notes By Symbol #19'

SECTION 1 PAGE 5Added note to sheet E00Bd Details 1 & 5- 3J'/
SECTION 1 PAGE 3

SECTION 1 PAGE 5

4 Added note to sheet G101 'FE'symbolsignifying a fire extinguisher
location has been added in the Emergency Generator Room [152]with
an additional note qualifying that the added FE is to be 4A40BC.
Added note to page E008d Detail lqualifying the FE to be 4A40BC

SECTION 1 PAGE 55 Added note to page E00Bd Detail4 calling out NFPA placard

SECTION 1 PAGE 3
SECTION 1 PAGE 5

Added note to page G101 (Section 1 PG 3) to applicable area(s)
1PGs Detail 5note to e E00Bd

b

SECTION 2G PAGE2ed note to sheet P1.01 under 'Plumbing Notes By Sym bol #1 B'

SECTION 2G PAGE 3o ,Added note to sheet P1.02 to detail3 "lnformation documenting
proposed fuel vent termination located at average 21.91' above
adiacent grade"

n*l, g4\,-\q

-4G=:
)

(for office use only)

o
Page 3 of 3
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Application for Permit to
..lnstall or Remove
I"nrc, Cylinders and Related Equipment

Valuation: S 1.54.073

Building Name PBHB CANVAS

Address:

Suite #

Company Name IFS Commercial
Address 1 61 ?q S\A/ 74rh Ave

Portland Fire & Rescue

Fire Marshal's Office
1300 SE Gideon St.

Portla nd, OR 97 202-24L9
Ph: 503-823-3712
Fax: 503-823-3925

Plans must be submitted to the Fire Prevention Division and approved before installation.

! fxisting Building f, ruew Construction

Occupied as

Levels (#) o

Owner lnformation
Name I lrhan Renaisqan.e
Phone/Fax: lqo?l 741 -q?4q

City, State, Zip: Tipard. OR97224 Mail permit to
Phone/Fax {503} 648-1gOO
Email: matt.saager@iesci.net , state, zip:

Address: 1 61 ?5 SW 74th Ave

Mth" /h,'llc.z
Jnnlicant:

I nspecto r:
€ N"If
, l€.rzh^l- 4?.twfran

7/2 q

B-rt:10TJ

Qg3CI &O Date: Permit #:

Bldg Permit #Reference #:

7-z - /.;
Appeal lves Ettto

Total Cost of Permit: S

Receipt #

lnstallation

ffi ruew

! aaaition

I Alteration

f] Repair

Product

E Liquids/tank

E r-.p.c.

f, Gases

! cryogens
Other

a.E
b,I

Decommission

! Removal

! Rbandon

Location

1. ! Underground
2. [] Aboveground

lnside
Outside

M aterial Concrete/Steel
f Single wall

[] Double wall
Capacity 1. 339GI 2._

3._ 4._

No. of cylinders_

Tanks
Product stored in tank:
DI ESEL

Compressed Gases

Prod ucts_

Size 1._ 2._
3._ 4._

LP Gases

f]vapor

f Gravity

! Barricades

Pump

Liquid
E Single wall

f Double wall

Piping
Materia

Descriotion of Work:
Fuel slorage tank for generator.
339 gallon sub-base dieselfuel, remote fill, fuel piping and exhaust vent piping.

PF&R #300.1s - Rev.02119 dh

N.'6;7

Permit Application for Tanks, Cylinders & Equipment

Date

Page 1 of 4

I
:t

Portland Fire & Rescue Use Only

lnstalling Company lnformation
Applicant Name: lvlatt Saager



Appeals I The City of Portland, Oregon

Development Services
From Concept to Construction

Phone: 50&823-7300 Email: bds@portlandoregon.gov 1 900 SW 4th Ave, Portland, OR 97201

MOre Contacl lnfo (hitpJiw.podandoregon gov//bds/anrcle/s19984)

APPEAL SUMMARY

Status: Approved/Denied

Appeal lD: 15863 Project Address: 817 SW 17th Ave.

Hearing Date:9126117 Appellant Name: Michelle Schulz

Case No.: 17-108 Appellant Phone: 503-224-9656

Appeal Type: Fire Plans Examiner/lnspector: Joe Thomton

Project Type: commercial Stories: 9 Occupancy: B, M, A Construction Type: 1 B

Building/Business Name: Press Blocks - Half Block Office Fire Sprinklers: Yes - Throughout

Appeal lnvolves: Erection of a new structure LUR or PermitApplication No.: 17-182'179-CO

Plan Submitted Option: pdf [File 1] [File 2] Proposed use: Office with ground level retail

APPEAL INFORMATION SHEET

Appeal item 1

Code Section Oregon Fire Code - 5704.2.7.5.6

Requires Location ofconnections that are made or broken.

Filling, withdrawal and vapor recovery connections for Class l, ll and lllA liquids which are made

and broken shall be located outside of buildings, not more than 5 feet (1524 mm) above the

finished ground level, in an approved location in close proximity to the parked delivery vehicle.

Such location shall be away from sources of ignition and not less than 5 feet ('1524 mm) away from

building openings. Such conneitions shall be closed and liquid tight when not in use and shall be

properly identified.

Proposed Design The high-rise nature of this poect (Type l-B construcllon, 8 floors) requires an emergency

generator installed on site. The generator sits within a 2-HR rated enclosure on a mezzanine

located above the garage entry between Level 0'l and Level 02. Due to the elevated nature ofthe
generator room, a remote fuel fill station will be installed, as required by

code, close to the outside of the buildindiilhe loadino dock.

The current design would allow in-sight filling of the fuel oil tank from within the loading dock and

approximately 6'-5" from the exterior face of the building. The fuel truck can park on the adjacent

street (SW 17th Ave.) and extend the fuel transfer hose to the fill port inside the building. The fuel

oil tank fill port is equipped with an alarming over-fill preventer with leak detection. The loading

dock door will remain open for the duration of the fueling.

Exhibit A: Level 01 Floor plan

Page 1 of2

I

o

to^|" fnt

at'sdk - d(
4

Reason for alternative Wth the exterior of the building being directly adjacent to the public pedestrian zone and two

driveways accessing the parking garage and the loading dock, we feel that this proposed.ElgEll

port location inside the building6!9 behind the loading dock security gatgs will protect the fuel port

and provide an equivalent level of safety.o

https://www.portlandoregon.gov/bds/appeals/index.cfm?action:entry&appeal_id:15863 7lgl2o1g

iI



Appeals I The City of Portland, Oregon

Moreover, the nature ofthe loading dock space being open and treated as an open exterior space,

with only the loading door acting as a barier to the exterior, makes this location basically on the

exterior of the building once the loading door is open. ln addition, the door will remain open during

fuel filling, and thus exterior.

We respectfully request this appeal be granted.

I item 2

Code NFPA 22 and Portland Fire & Rescue Plan Review Memo

Requires NFPA 22 and Portland Fire & Rescue require fire water storage tanks to be with an

(overfill protection) to protect the tank, fire pump & controller building contents from

The overflow must be sized to exceed the fill capacity automatic tank fill. When the

tank in the sub-basement of the building and the pump room is at risk from the

overflow the overflow rate must be discharged the building

Proposed Design Due to the location storage tank and pump in the basement, the overflow will need to be

discharged outside the The fill rate of the tank is 825 gpm (per NFPA 22 Section

14.5.3) and the maximum fill rate (overflow rate) is 1000 gpm. The tank

overflow water will be building using a 3,000 gallon catch basin with (3) 350

gpm sewage ejector capable up to 1,050 gpm of storage tank overflow. The

sewage ejector will be connected to generator to ensure operation during a

power

A100 - Basement Floor Plan (Fire Water Tank

Reason for Because the building footprint is relatively small, an overflow event risk damaging the fire

pump in a matter of 30 minutes. The location of the storage tank in the makes a gravity

only drainage system impossible. Utilizing sewage ejector pumps connected emergency

Page2 of2

o

J

generator to remove the tank overflow water from the building ensures that the fire

controller, as well as building contents, are protected from damage.

&

Exhibits: A100 - Basement Floor Plan (Fire Water Tank Location)

APPEAL DECISION

The Administrative staff has reviewed your appeals regarding the fueling location for combustible liquids

and the overfill protection for firefighting water supply and the following are the results:

o Fueling location: Approved as proposed.

o Overfill Protection for Firefighting Water Supply: Denied. Proposal does not provide equivalent fire and

life safety. Please contact AFM Gary Boyles at 503{23-3778.

https://www.portlandoregon.gov/bds/appeals/index.cfm?action:entry&appeal-id:15863 71912019

o



o PBHB CANVAS GENERATOR FUEL TANK PERM!T INDEX

SECTION 1: Plans, Pictures, Data

1 ARCHITECTURAL COVER PAGE

2 GgO CODE SUMMARY

3 G1O1 LIFE SAFETY PLANS _ LEVELS 01-01.M

4 A1O1 FLOOR PLANS _ LEVELS 01-01.M

5 EOOSd EMERGENCY GENERATOR 152

6 H1O1 FUEL PIPING SHOPS

7-8 D1O1D GENERATOR EXHAUST SHOPS

9 GENERATOR COST SUMMARY

10 PICTURE OF TANK NAME PLATE WITH SERIAL # UL RATING, CAPACITY, MODEL #

1.1. CALIBRATION CHART FOR FILLING TANK

SECTION 2: Submittals

A) t-182 GENERATOR SUBMITTALS CAT

B) 1-6 FUEL F|LL SUBMTTTALS

c) 1-36 FUEL PtPING SUBMTTTALS

D) 1.-12 tDENT|F|CAT|ON FOR PLUMBTNG PtPtNG AND EQUTPMENT SUBMITTAL

E) 1-5 GENERATOR SE|SMtC TESTTNG SUBMTTTALS

F) 1-13 SE|SM|C BRACTNG FOR SUSPENDED PtPtNG SYSTEM SUBMTTTAL

G) 1-3 VENTTNG CALCULATTONS FOR GENERATOR SUBMTTTAL

SECTION 3:

IES GENERATOR SPECIFICATION SECTION 26 32 L6

o

O



o
Generator Tank lnstallation Reference Sheet

CITY OF

PORTLAND, OREGON

BUREAU OF FIRE & RESCUE

1300 SE Gideon St

Portland, Oregon 97202

Notes: Thls doanpnt hos been provided to you for informationol pur4ses Please review all opplicoble aspects of this document prior to
rcoustino ircrection. This document is not all-inclusive of oll requirements for fuel installotions, ond it is the responsibility of the designer

toreseorchtheopplicoble codes. Codereferencesshall befrom: ThePortland FireCode (PFOI2016ed.,theOregon FireCode(OFCI2074ed,
or NFPA 30 20IIed, unless otherurise noted. You may also be required to complete a FIRE SAFETY PLAN REVIEW CHECK SHEET for plan

review corrections. More than one check sheet bevisioil will be 550 per hour. On site corredions will be $750.

t Permits / lnformation: visit http://www.portlandoreson.eov/fire/58368 Permit #300.15-
application to remove or install tanks, cylinders and equipment. Portland Title 31.

Portland Title 31
31.30.040 (E) # 2
&#3 Y

a

Two sets of Plans: Plans should include distances from property lines, buildings, walls,
other tank/gas lines and include vehicle impact protection (see PFC/OFC Chapter 3!2for
vehicle impact protection). Will need to include piping lines for fueling and venting with
calculations for normal over L2' and an emergency 12".

Portland Title
3L.30.040 (r) 1 (a)

oFc 105.4.2.
Y

3

Construction of Tank: Shall comply with NFPA 30. Each tank sholl bear a permanent
nameplate or marking indicating the standard used as the basis of design. Provide serial
number of tank. Per PFC/OFC 5704.2.7. SFCTION 1 PG 10

PFClOFC

5704.2.7

4
Applicable Codes: Put on application form and plan submittals all applicable codes and
standards used for the system design.

Y

Y
) 5

Cut Sheets: lnclude all cut sheets for tank, spill container, fuel shut off and anti-siphon
device with submittal documents. Also see Cut Sheets under Tonk Design.

SECTION 2 PGS.
41 1 7-120, 81 -6 Y

6
Drain Locations: Plans must show drain locations in the filling area. State if oil separator
in drains or not.

N

A

7
Label or Placard on Tanks: Required for tanks over 100 gallons, include on tank as well as

door to tank room; show on plans. PFC/OFC5704.2.3.2.
5trU

PFC/OFC

5704.2.3.2 Y
t-roN PG j

8
Calibration Chart: Chartforfillingof tank (5704.2.9.7.6.1). Will need to be in thefill area
so the driver can see it. Also see Filling Rotes later in this document.

PFC/OFC

5704.2.9.7.6.1 sEc. 'lON 
1

Y
PG, 1

9

Provide documentation of 2hr fuel supply: For life safety systems see PFC/OFC section
604.2.1.4.1..1requires 2 hours at full demand. Fire pumps will require 8 hours of fuel
supply for electric generator running a fire pump. Diesel motor running fire pump is 1 gal

per hour for each HP. plus 10%-201,0 NFPA 20 1,1.4.2. NFPA requires 733% of class or low-
fuel sensor - see NFPA 110 Section 5.5.3.

PFC/OFC sEc'
604.2.t4.1,.1,

NFPA 110(2013)
section 5.5.3 &
NFPA 20 section
11.4.2. sEcrloN 2 P

'toN i

Y
JS. A: 441

PG.

A1 12

25

10

For generator Prime Mover: Will need E-stop located outside the room housing the
prime mover. This is for Emergency Power Supply Systems (EPSS) levels 1 and 2. Electrical
permit required through BDS. Show on plans, NFPA 110 5.6.5.6.

NFPA 110 (2013)

5.6.5.6 sEcIoN 1 'u. J

Y

77

)

Valuations: Please provide a breakdown of valuations.
BDS has defined fair market value in their fee schedule to read as follows:
The Fqir Morket Vqlue to be used in computing the permit fee for olterotions ond repoir
shall be the totol value of all construction work for which the permit is issued as well os
all finish work, painting, roofing, electrical, plumbing, heating, oir conditioning,
elevotors, fire extinguishing systems and other permonent work or equipment, ond
contractors' profit.
The Oregon Structural Specialty Code, Section 109.3, also notes that permit valuations
shall include total value of work, including materials and labor.

SECTION 1 PG.9

Y

Tank Permits & Documentation Code(s) Y N N/A

Generator Tank Reference Sheet (70/22/76 PJ & SB) Page 1 of 5
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N
A

Existing Noncompliant lnstallations: Must be maintained in accordance with the code

requirements that were applicable at the time of installation. lf installed in violation of
code, it shall be made code compliant to the code applicable to the time of installation or

it shall be removed regordless if such tonk has been previously inspected.5704.2.9.1

PFC/OFC

5704.2.9.1-
12

)

N

A

Unpermitted lnstallations: Tanks found to have been installed without permits must go

through the permitting process, providing the same documentation and submittals as a

new installation, or it shall be removed regordless if such tank hos been previously -

inspected.

Clearance: Tanks inside of buildings require 36" clearonce on oll sides of tonk. NFPA 13.0

- 7.9.12.1 applies to EPS for Life Safetv Svstems. Generators for back-up power / optional
systems, see NFPA 37 6.3.5.1.2 & 6.3.6.1.2 - states there must be minimum of t5" of
clearance around tank. Srnce NFPA 37 is not adopted in the PFC/OFC qn oppeal is required
with reosoning, For Fire Code Appeols go to: www.portlondoreaon.qov/fire/orticle/76862

PFCIOFC 10s.7.8

NFPA 110 (2013)

section
7.9.1.2.L

NFPA 37 6.3.5.1.2
& & 6.3.6.1.2 sEcr oN1

Y
rG. 5

13

3.4

NFPA 30 table
22.4.t.r

N
A15

Setbacks: For exterior tank installations, not less than 5 feet - this includes a 2085 tank
NFPA 30 tab|e22.4.7.1, (size and protection) note "a".

1PG

Y

Y
10,

17

16

Rated Room: Go to the Bureau of Development Services (BDS) to review for use and

occupancyof spaceforEPS(generator&tank).PerNFPA1,7O7.2.7.t,EPSroommustbed
two 2) hour rated room. Must show documentation.

Cut Sheets: Add cut sheets with listine (UL) for all tanks and ,nclude seriol numberls).
Protected tank requirements, see 5704.2.9.7, for tanks in excess of 660 gallons as per

section 603.3.2.1

NFPA 110

7.2.7.7
SECTION 1 PG

PFC/OFC

5704.2.9.7 and
603.3.2.1 SECTTON

L8

) Vents:@-Vaporsaretobereleasedatasafepoint
outside, and:

. t2 feet offthe ground

e 5 feet from building openings and lot lines

. 15 feet from powered intakes

. Vapors shall not be trapped by eaves or other obstructions

. Vapors shall be discharged upwards or horizontally away from adjacent walls

. Vents with over 12 feet of vent pipe between the tank and the open air (ie., to the roof)

require an engineering calculation

. Vent Sizing Formulas, see NFPA 30 Appendix A.27.8.7.6 (emergency)

o Smallest vent will be as large as the largest fill or withdrawal connection, but not less

than 1.25 inches.

o Flame arrestors required on all protected tankt 5704.2.9.7.3

o Rooftop areas where there is public/tenant access, such as a rooftop patio, shall be

considered ground level for vent pipe. Vent shall extend 12 feet.

o Rooftop areas where there is no public/tenant access, vent shall extend 3 feet (this

may be in addition to the required 12 feet overall minimum) above the roof, per OSSC

501.2

. Vent lines shall not be used for other purposes other than venting 5704.2.7.3.7

All items noted obove must be shown on plons.

PFCIOtC
5704.2.7.3

PFC/OFC

5704.2.7.3.3

NFPA 30 -

27.8.7.1,2, &3

NFPA 30 Appendix

4.27.8.1.6

PFCIOFC

5704.2.9.7.3

ossc 501.2

SECTION 1 PG, 6-8,
SECTION 2 PG. G1

Y

Generator Tank Reference Sheet (10122116 PJ & SB) Page 2 of 5

N N/ACode(s) YTank Location

N N/ACode(s) YTank Design



NFPA 30 Section

22.7

PFC/OFC

5704.2.7.4

NFPA 30 Section

22.7.3.9

PFC/OFC

5704.2.7.3.7

SECTION 1 PG. 6-8
SECTION 2 PG. G1

Y

)

t9

Vents: Emersencv Vents for Class l, ll & lllA

. Stationary, above-ground tanks shall be equipped with additional venting that will

relieve excessive internal pressure caused by exposure to fires. Emergency ventsfor
Class l, ll ond lllA liquids sholl not discharge inside buildings. The venting shall be

installed and maintained in accordance with Section 22.7 of N FPA 30 and PFC/OFC

57 04.2.7.4. lncludes Secondory Tonks.

. Emergency vents shall be arranged to discharge in a manner which prevents

localized overheatlng or flame impingement on any part of the tank in the event

that vapors from such vents are ignited.

o The outlets of all vents and vent drains on tanks equipped with emergency relief
venting that that permits pressures to exceed a gauge pressure of 2.5 psi shall be

arranged to discharge so that localized overheating of or flame impingement on

any part of the tank will not occur if vapors from the tank are ignited.

. Vents over 12 inches require an engineering calculation, see NFPA 30-22.7.4and
Appendix A.22.7.4. Show extension of vents & max pressure on plans.

. Vent lines shall not be used for other purposes other than venting 5704.2.7.3.L

All items noted qbove must be shown on plons.

PFC/OFC

603.3.2.1 &
5003.8.3.2

N

A20

MAQ is 660 gallons aggregate of all tanks inside building except for protected tanks -
PFCIOFC CH 603.3.2.1 (see exceptions for max capacity to 3,000 gallons). For number of
control areas see PFC/OFC table 5003.8.3.2.

NFPA 30 section 27.9
strcTroN ? Y2L Bonding & Grounding: Piping systems shall be bonded and grounded. NFPA 30 section27.9

PFC/OFC

5003.2.2.1 &
NFPA 30 27.10atr/]Tt.)Nt ,

Y
p/1q nl

22

\

Piping Labeled. Compatible building materials, required to withstand the pressure,

structural and seismic stress as well as top other exposure. Readily accessible. NFPA 30

section 27.70 and 5003.2.2.7. Need to be identified with accordance to - ASME A13.1.

Secondary Piping for inside with monitoring. Possible penetrations see NFPA 30 section
27.5.3 This is best proctice only.

NFPA 30
27.6.3

NFPA 110 5.5.3

N

A
,

23

.A

25

Seismic (OFC 5003.2.8) NFPA 30 sections 22.5.7.3. See building code/fire pumps looks at
table 1604.5. Show documentation building permit.

Overfill Prevention: Alarm shall sound when reaching 90% capacity and delivery shall

automatically stop (shut off) when reaching 95%, per NFPA 30 - 22.77.4.5. Fuel port
needs to be wired into the emergency generator so that it will work in a power outage.

PFCIOFC s003.2.8
SECTION 2 PGS, E1.

NFPA 30

22.17.4.5
SECTION 2 PGS. B1

E5, Fl

tr
Y

.86

-F13

tr

NFPA 37 section
6.9 srcrroru z pcs Y

81.B )
26

Fueling: Fueling of engines needs to be done by pump not gravity per NFPA 37 section 6.9

NFPA 37 is not adopted but is o reference for this.

PFCIOFC

5704.2.7.5.6

SECTION 1 PG.3 & \PPEI

Y
,L 15t 63

27

Location of Remote Fill: Fill outside, 5ft from openinss per PFC/OFC 5704.2.7.5.6. An

appeal mov be possible for remote fills placed just inside a concrete room (Type I or ll
construction). Go to portlandoregon.gov under the PF&R menu select the permittab;
select fire code appeal, then form 300.13 - cost is 5200 nonrefundable. Show fill line and

bucket on plans.

PFClOFC

5704.2.7.5.6
SECTION 1 PG. 3, 6

Y28

Location of Connections that are Made or Broken: Filling and withdrawal connections
which are made and broken shall be located outside of buildings and not less than 5 feet
from building openings. Per PFCIOFC 5704.2.7.5.6.

Diesel Generator Fill Box: Diesel Generator Fill Box with electronics must be no closer
than 36 inches from a natural gas regulator vent, as per NFPA 54 5.8.5.1

NFPA 54 5.8.s.1
SECTION 1 PG.4 Y29

Y
36

) 30
Filling Rates: Delivery trucks pump fuel at up to 65 GPM and have a working pressure of 80 to 100

PSl. Fill lines need to be designed to this standard, meeting the GPM and Pressure requirements. SECTION 2 PG, C1-C

Generator Tank Reference Sheet (10122/LG PJ & SB) Page 3 of 5
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)u,

Overfill Protection: For tanks inside of buildings see 5704.2.7.5.8 & 5704.2.9.5. For tanks

outside over 1320 gallons see 5704.2.9.6. High alarm al9Wo and at 95% fuel shut down.
Automatic control needs to be fail-safe see 5005.1.11 design. NFPA 30 - 22.17.4.5 for
secondary containment tanks 90% alarm and 95% shut off.
Note: lnitial TankFillShqll Be Witnessed by a PF&R Hazardous Materials lnspector.

PFC/OFC

5704.2.7.5.8
5704.2.9.5

NFPA 30 22.7r.4.5
SECTION 2 PG. A 117

Y

32

Vapor Protection: shall be vapor tight/ this will be for the enclosed space having ignition
sources-S704.2.7.5.6. See 2012 commentary. NFPA #37 2OlO 6.6.2 closed pipe system
(tank mounted). Dry break and/or cam lock will work to push the vapors up and out the
normal vent, away from enclosed hot motor with ignition source.

PFC/OFC

5704.2.7.5.6

SECTION 2 PG. A1 t7-41

Y
t0

33
Tank Vents for Normal Venting (other uses): Vent lines from tanks shall not be used for
purposes other than venting unless approved See 5704.2.7.3.1.

PFC/OFC

5704.2.7.3.1sEClc \l
Y
2

Y
:CTIO

PFC/OFC

5704.2.7.3.5
NFPA 30 - 27.8.1.4 !3

34
Manifolding: Tank Vent Piping shall not be manifolded except for vapor recovery, vapor
conservation orair pollution control as per PFC/OFC5704.2.7.3.5 and NFPA 30-27.8.1.4.

35

LocationsSubjecttoFlooding: AsperPFA/OFC5704.2.7.8. Whereatankislocatedinan
area where it is subject to buoyancy because of a rise in the water table, flooding or
accumulation of water from the fire suppression operations, uplift protection shall be
provided in accordance with sections 22.74 and 23.74 of NFPA 30.

PFC/OFC

5704.2.7.8

NFPA 30

22.L4 &23.14

N

A

36

Piping Supports: Piping systems shall be substantially supported and protected against
physical damage and excessive stresses. The supports shall be protected against exposure to
fire by either draining liquid from piping system at a minimum 1% slope or providing fire-
resistive rating of not less than 2 hrs or other approved method. PFCIOFC 5703.6.8

PFCIOFC s703.6.8

SECTION 2 c1-c

Y
JO

)1-C3(

Y37)

Fire Protection of Supports: For above sround tanks, per PFC/OFC section 5704.2.9.2.3, for
above ground tanks storing class l, ll or lllA liquids elevated more than 12 inches above grade

shall have fire resistance rating of note less than 2 hours. See exceptions for, 1.) 2085 tanks, 2.)

stationary tanks located outside that have protection from approved water spray system, and 3.)

stationary tanks inside protected by an approved sprinkler system per PFC/OFC - 903.3.1.1.

PFC/OFC section

5704.2.9.2.3

SECTION 2 PGS.

38

Anti-Siphon Device: Required for protected above-ground tanks per PFC/OFC

5704.2.9.7.70 and section 2306.6.2.4 (fueling from). A/so see NFPA j1A 4.3.6.4.

NFPA 30 22.11.4.2 and .3: Means shall be provided to prevent the release of liquid from
the tank by siphon flow. This includes piping. A/so note 12 inches from fill, for piping. As
per NFPA representotive the tonks need excess flow, double wall, curbing or similor.

PFClOFC

5704.2,9.7.10 and
2306.6.2.4

NFPA 30 22.1L.4.2
and .3

sgffftdr(4ta 9fit,r-t 120. I

Y
1-86

Y39

Extinguishers: For inside installations per PFC/OFC 906 - A minimum of 1 portable fire
extinguisher having a rating of not less thon 20-B shall be located outside of but not more
than ten feet from the door. (on example would be a 3A-208:C extinguisher)

l1-c36

PFC/OFC 906

SECTION 1 PG.2-4

40

Secondary Containment - Protected Tanks: As per PFC/OFC 5704.2.9.7.4 Protected tanks
shall be provided with secondary containment, drainage control, or diking in accordance
with 5004.2. A means shall be provided to establish the integrity of the secondary
containment in accordance with NFPA 30.

PFCIOFC

5704.2.9.7.4
SECTION 2 PG. A1 7-412

Y
)

41

lmpact Protection: As per PFC/OFC sections 5003.9.3 (General), 5703.6.4 (Piping) and

5704.2.9.7.5 (Protected tanks) Guard posts or other approved means shall be provided to
protect tanks subject to vehicular damage in accordance with PFC/OFC section 312

PFC/OFC 5003.9.3,
5703.6.4 and

5704.2.9.7.5 eo to
PFC/oFC sec 312

etr^TtANt 1 )ao

Y
4

42

\

Spill Containers; Per PFC/|FC5704.2.9.7.8 For protected tanks, spill containers of not lgg5
thon5oallonsshall beprovidedforeachfill connection. Alsosee5004.2Spill control &
Secondary Contoinment, specificolly 5004.2.1for requirements. Also see 5005.2.1.3., this is

over the MAQ of 5 gollons noted. Some tonks have 7 to 10 gollon spill containers built into top.

PFCItFC

5704.2.9.7.8

SECTION 2 PG. 81-T

Y
7

43 Drain Cover: Provide a cover mat for drain in close proximity to drain
N
A

Code(s) Y N N/A

Generator Tank Reference Sheet (10/22116 PJ & SB) Page 4 of 5
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PFCIOFC s003.2.8
itrCTION 2 PG F1 -F13 Y44

Seismic Protection: As per PFC/OFC 5003.2.8, Seismic protection for piping and

connections shall be provided in accordance with the Structural Specialty Code.

NFPA 13 (2013)

27.6.L

SECTION 1 PG. 2

OSSC Sec 707

PFCIOFC

604.2.t4.L SECTtOt r pa:

Y

Y
3

E

Sprinkler System Design Requirements: lnstallation and Use of Stationarv Combustion

Eneines and Gas Turbines. Per NFPA 13 (2013) 2L.6.! * Design Requirements. Automatic

sprinkler systems shall be designed to provide for a density of 0.3 gpm/ft2 172.2L/mln/m'1l

over the most remote 25OO ft2 (230 m2 ). [NFPA 37:77.4.5.11

Standby Power Systems: High rise >75ft. Standby power system shall be located in

separate room enclosed with 2hr. fire barriers constructed in accordance with Section 707

of the Oregon Structural Specialty Code & PFC/OFC 604.2.1.4.1

),

I
46

PFCIOFC

5704.2.72.L

NFPA 30 - 21.5

NFPA 1-
66.21..5.2.7 Y

47

TankTesting; Oregon Fire Code (priorto being placed in-service) sendsyou to NFPA#30-

21.5 (Testing), this is broken down into two sections. 1-lntial testing, the label on the

tank is for compliance to initial testing and 2-Tightness testing is for after installation and

an addition to the initial testine after installation, all tanks and connections shall be

tested before being placed in service. There is an exception; Go to NFPA #7-66.27.5.2.7-
factory applied vacuum for conditions me| AST - vacuum maintained until set in plan

location. UST - vacuum maintained till, back fill top of tank. Will need documentation

that states the test of the inner primary tank and the outer secondary tank

YSprinkler & Alarms: Prior to requesting tank final, ensure that sprinkler and alarm finals

have been completed or provide proof that sprinkler system is working and alarms are

centrally monitored.
48

PFC/OFC table
5703.1.1

NFPA 20 11.5.3.5

NFPA 37 8.3.2 Y
49

)

Distances from Combustion Motor Exhaust to Tank Vents: 3 Feet. Diesel, See PFC/OFC

table 5703.1.1. Flammable gasses. NFPA 20/ fire pumps 11.5.3.5 and NFPA 37 install of

combustion motors 8.3.2 gives an exception for spark arresting mufflers, are permitted to

terminate in the class two areas. Look at the distance of class wiring, see table 5703.1.1

vents. 0 to 3 feet no combustion motor exhaust, 3 to 5 feet needs a spark arrester on the

motor exhaust pipe, and no spark arresting will need to be out past five feet. Tank permit

does not cover exhoust instollotions, will need seporote Mechqnicol oermit.

PFCIOFC 1O2.7.1 Y50 Fire Code takes precedence PFC/OFC LO2.7,L. Also See Portland GPR Memo Hozmot ll07

Definitions

EpSS- Emergency Power Supply System- A complete functioning EPS system coupled to a system of conductors, disconnecting

means and over-current protective devices, transfer switches, and all control, supervisory, and support devices up to and including

the load terminals of the transfer equipment needed for the system to operate as a safe and reliable source of electric power.

Level 1- lncludes the following: emergency lighting, exit signs, fire alarm, sprinkler alarm, and detection systems, fire pumps where

backup power is required, controls for smoke control equipment required by the Building Code, elevator car lighting. lncludes all

loads classified as Emergency Systems by the NEC.

Level 2 - lncludes elevators requiring emergency power, and could include heating and refrigeration systems, communications

systems, ventilation and smoke removal systems (except controls), sewerage disposal, lighting, and industrial processes that,

when stopped due to any interruption of the primary electrical supply, could create hazards or hamper rescue or fire-fighting

operations. lncludes all loads classified as Legally Required Standby by the NEC.

per pFC/OFC 604.7,7; The Stotionory Emergency and Stondby Generqtor Systems are required to be listed in qccordonce with UL 22(N.

Storoge Tanks sholl meet the requirements of NFPA 30 (2072 ed.) section 27.4.2; Design Stondards for Storoge Tonks.

For more information, ptease contact the Portland Fire Marshal's Office at: 503-823-3770 and ask to
speak to the Hazardous Materials Plan Reviewer.o
Generator Tank Reference Sheet (10/22116 PJ & SB) Page 5 of 5
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Project

IES Job#

Subject

PBHB CANVAS

311 170 029

Generator Cost Summary

Date 06/10/19

lES x',:r,:v,*o
Below is a summary of the electrical installation costs for the generator at the PBHB Canvas project

Mechanical/Plum bing/Fire Protection

Electrical/Generator

Total Cost

$

$

63,000.00

91 73.00

$ 154,073.00

o

SECTION 1

Page9of11

o
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4100 Kennedy Road
Janesville, WlS3S4S
608-758-{717

www.unitedalloy.com
uNm0
tvqintorod I

tuil,
slngt. hn\

Il{[
srun!. @

Secondary Conhinmnt Gefleriah. &se Tant

No.lcs+oz5ffi-l

This Tank is intended for Shtionary lnsbltatir only.

G us

This tank rcquins emetgeniifl
and normal venting capacl$

not less than

66.00 cubic meters/min

pert Numbon CAT {t94B2S
Serial Numben C3l023il60
Oder Number:923303

f rnufe6ture Oatq't 0r2f20.t8
Total Tank Capacity(gat): 333 (1.260 L)

Usable Tank Capacity{9al}: 321 (1 .21 5 L)
llir Dike Tsnk Capacit!,: 110 \

tlax Lift Lug Capacity(lbs/pt): NrA

Nar Weight of G€nerator0bs): NrA

Height (in): 25 (635 mm)

Thls trrk raqulrB illrlqrotr
ronof vcnting crprdty rrt la

lhar
! rxer-rlooon^rn.

I l'Hrr-so,rcon^u,.

fl t' Hrr - ros,ooo n^3rr,.

I s' trt - tso,ooott^stt t

FOR SECONDARY CONTA.I NMENT.ONLY:
*cgmrur jd;;;&nir;a;;;itencv ienting capacitv nol less than105'000

feeUhour

6'NPT - 265,000 fr^3hr

8' NPT - 493,000 ft^srhr

!
\ - r'st pressure _ S Rd (Al, kpa)r t'iterating ptessure _ 1.O2 psi (? kpa)\. Llpertsting Vacuum - O.O4 psi tiOO pal
Dieset Fuel Onh-

,s tonh ma-} contain combustible liquid.
not use an), heat producins equipment or
ldinS equipment to mount Senerator to this

6- Follorr . '" :r-aturer's instructions for mountinE
of generc l-.r .r nc ancillal' equipmenl

7. Corsutt with qutnorin haring jurMiction prior to
installati,on.

& Do not fill tank when dispensing is in operation.
9- Thb tank b intended for stationary installation

onl!.
1O. Pressuri:e primary tank when pressure testing

annuliar space.
1l--Corndi{= with - UL 142 & or CAN ULC-S6O1

f2. C.qtfnO* - Do not locate electrical parts or

terninErte ehaust near fill or Yent openingis

V[arningA
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'ryM

5
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CANVAS
D!PSTICK CHART
FOR GENERATOR

FUEL TANK

INCHES OF
FUEL ON
DIPSTICK

MEASURED
GALLONS

0.5 7.5
1.0 15.0
1.5 22.6
2.0 30.2
2.5 37.7
3.0 45.3
3.5 52.8
4.0 60.3
4.5 67.9
5.0 75.4
5.5 83.0
6.0 90.5
6.5 98.1
7.0
7.5 113.1
8.0 120.7
8.5 128.2
9.0 135.8
9.5 143.3
10.0 150.9
10.5 158.4
11 0 165.9

CANVAS
DIPSTICK CHART
FOR GENERATOR

FUEL TANK

INCHES OF
FUEL ON
DIPSTICK

MEASURED
GALLONS

11 5 173.5
12.0 181 .0

12.5 188.6
13.0 1 96 1

13.5 203.7
14.0 211.2
14.5 218.7
15.0 226.3
15.5 233.8
16.0
16.5 248.9
17.0 256.5
17 .5 264.0
18.0 271 .5
18.5 279.1
19.0 288.6
19.5 294.2
20.0 301.7
20.5 309.3
21.0 316.8
21.5 324.3
22.0 331 .9

22.5 339.4

SECTION 1

Page11of11

o
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lectrica Equipment Submittals

Date Submitted

#ttalbmES Su

This review is lor general conlormance with design concept onb. Any

deviation lrom plans or specilications not clmrh noted b the contmhl
has not been rcviewed. Reyierv shall not constitute a conplete check 0{ all

detailed dimensions orcolnt orsene t0 relisve the contractorol contnctual

responsibility lorarry enor ordevhtion lmm contmct Equkemellts.

SUBMIITAI IS:

TIACCTPTIBLI E] RE',IST,RISUBiIIT

M ACCEPTABTEASIIOIEO f] RUECIIO

GBD Architects lncorporated

1 120 NW Couch St., Suite 300 Portland, 0R 97209

GBD

lac0211212019 Bydanieln

SEE NOTES FROM GLUMAC ON NEXT PAGE;
NONE OF THESE NEED TO BE RE.CHECKED
BEFORE SUBMITTING TO THE CITY;

,

Commtiofu ze
Page 1 ol 182

xxxxxxxxxxx

r Half Block

T:9.:T.i;:"al;:l

, Please note changes from previous Revision
occur pages: 2,1 0,1 1,1 4,32,1 1 2-1 20,1 52-177

-t

..ii

i
I
I

t

i

it,!

{.

I:
rir

ir:

lir

REVISE AND RE-SUBMIT

VOID

IES Commercial
16135 SW 74th Ave
Tigard, OR 97224

Ph: (503) 648-1900

if#r
m{l

w

Project [\4anager - Matt Saager
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SUBMITTAL REVIEW
To: DanielNowell

GBD Architects

1120 NW Couch Street, Suile 300

Portland, OR 97209
s03.224.9656

danieln@gbdarchitects,com

Project Name: Press Blocks Half Block

Project Number: 02.16.00745

Subject: Generator & AT

Specification Number: 26 3213

GlumacSubmittalNumber: 02.19.50276

ContractorSubmittal Number: 263213|ES-10.2 & 11.2

Date: February 12,2019

From: Dan Slavik

cc:

!

3
-
o

.;

=

o

ao
'a
o

o

Seattle Porttand Reno I Sacramento San Francisco SiliconVattey , LasVeqas LosAnqeles lrvrne i San Dreqo , Austin Shang h; $'-ES^TBN

"-.F"aga.2..of

2A
182

The subject submittal, returned herewith, has been reviewed for general design and compliance with contract
documents to the extent shown. Contractor is responsible for dimensions, quantities, field conditions, performance and
coordinating with other trades and is not relieved from responsibility for unauthorized deviation from contract documents.
GBD Architects has requested that Glumac review project submittals in connection with the Press Blocks Half Block.
Glumac has made a general review of this information. However, Glumac is not the Engineer of record and is not
responsible for the preparation of detailed design being reviewed. As a result, while Glumac will exercise the degree of
care that is standard in the industry for these services, Glumac's liability for any and all claims arising out of or relating to
the services, irrespective of whether such claims are based on negligence, any other tort, breach of contract or
otherwise shall be limited to the total amount of the fee for service.

SUBMITTAL DESCRIPTION REVIEW COMMENT ACTION

I General ***No short circuit study or breaker coordination study was
provided. Ensure equipment meets available short circuit current

and breakers coordinate per code requirements (NEC 700 and

701).***
aL Updated lntegral Tank

J Generator 1) Confirm 8 hour run trme is allthat is required. (Per code, B hr:ur*

i* sufficienl, owner t0 confir"rrr no addilonal time is desiredj

2) Contun breaker locations meet separation requirement ol N[C
7A* anr3 70'l loads. (Confirmed by contractor)

3) Confirm por'rer is providsd to all equipment as required (jacket

',later heater. baltery charger, remote annunciator, etc.).

{Conflrmed by contractor)
4) Genset shore poiver anC jacket urater heater power llsted at
240V. System s 208V. (Conlractor indicated no issue)

5) Provide starting current calculations.
6) Reviernr location of re *rote annunciator panel with architect
(Confirmed same as IFC set)

7) Previous update includes updated breakers. Ensure code
required coordination is achieved.

@Seenoteabove

REVIEWED

4 Automatic Transfer Switches 1) Specs note delayed transition, 4-pole ATS. Submittal notes open

transition, 4-pole ATS. Confirm desired type of ATS.

2) Confirm withstand ratings and SCCR match available
calculations. (Confirmed by contractor)

REVIEWED

o
\EpATAIU&W1tu2.t6-@7a5 ft6s BreE H* Btd @O\ht &nrnsubm&W Xlt rEsio.2 a 11 2 - Gd(ad A AT 02.19.5@7686 3213 tES-10,2 t r1.2

xxxxxxxxxxx

I

I

I

I t ) Confirm t hour run time is all that is required. (Per code, 8 hours I nfVtfWfD 
I

I is sufficient, owner to confirm no additional time is desired) I I



Daniel Nowell

Tobin Cooley <tobin@listenacoustics.com>

Friday, February 8,2019 10:23 AM
Daniel Nowell;James Woods; Slavik, Dan

GTT.Construction Admin PDX

RE: Press Blocks - Half Block: Action Required for Submittal (#26 3213-8.02: Generator &
ATS Revised)

Muffler looks acceptable, in terms of sound reduction (critical grade)

m
Sent:
To:
Cc:

Subject:

DD

c

o

A

Tobin Cooley, P.E.
President
LISTEN ACOUSTiC' INC.
Portlanc{ - Lake Oswego - Seattle
P:503-888-7741 (OR)
P:206-595-8791 (WA)

tobin@iistenacoustics.com

From: Daniel Nowell <DanielN@gbdarchitects.com>
Sent: Thursday, February 7,2019 L2:47 PM

To: Tobin Cooley <tobin@listenacoustics,com>; James Woods <jwoods@glumac.com>; Slavik, Dan

SECTION 2A
Page 3 of 182

xxxxxxxxxxx
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BRACKET
DEIAIL

I

J a
1.5-r-[ lr

.25

.45

R.le5
2 PLACES

0,875 HOLE THRU

HAPCO ENI]TNE PRDOUCTS
HARCE MANUFACTURING CO,
IOOO INUJ'TRIAL PARXVAY,
uvBEt6, m. 97t3:-707t. USA
i503)537-0600 FAx(503,-537-04,01
THIS MAVIS. IN D€!I6N ND DEIAIL.
PR{PEPIY !F HARCO MruTtr'URI[6
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l. MATERIAL, CARB0N STEEL

8'TLANGE
OUTLET
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BRACKETS
3x3x.25'
SEE BRACKET DETAIL
4 PLACES

A, PAINTED VITH HIGH TEMP. PAINT
AND PRIMER

3. INTERNALLY INSULAIED I' TOP
AND SIDES
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EOUALLY SPACED

8' A.S.A. FLG
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<dslavik@glumac.com>
Cc: GTT.Construction Admin PDX <Const.AdminPDX@glumac.com>

lSuUject: 
FW: Press Blocks - Half Block: Action Required for Submittal (#26 321.3-8.02: Generator & ATS Revised)

I'm using Mimecast to share large files with you. Please see the attached instructions.

Dan & James,

Attached is a revised submittal for the generator. They have reverted back to a belly tank set-up like you initially
reviewed, with a few items modified. Can you do a quick turn-around of thisl? They're on the rope to get the deferred

submittal for this out in time.

Tobin: Can you review the muffler submitted with the generator. See pages 42-43 for generator db output and pages

122-124 regarding the muffler. I quick review of these items would be appreciated.

Thanks,

DANIEL A. NOWELL, AIA
Associate, LEED AP BD+C

From: Levi Aldrich (Lease Crutcher Lewis, LLC) <Lease Crutcher Lewis@procoretech.com>
Sent: Thu rsday, February 7, 20L9 11:59 AM
To: Daniel Nowell <DanielN@gbdarchitects.com>
Subject: Press Blocks - Half Block: Action Required for Submittal (#26 321.3-8.02: Generator & ATS Revlsed)

o :l -"--*-----

DO NOT REPLY TO THIS EMAIL

This is a notification sent from an unmonitored email address.

Please click on the "View Online" link in this Email to reply to this Submittal in Procore.

Need help responding to this Submittal? Learn how in under a minute by watching
this short traininq video.

Levi Aldrich requires action from you on this
submittal.
Project: Press Blocks - Half Block

Spec Section: 2632'13 - ENGINE GENERATORS

Submittal #: 26 3213-8.02

Title: Generator & ATS Revisedo
2

SECTION 2A
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o
Type:

Responsible Contractor:

Received From:

Ball ln Court:

Submitter:

Approvers:

Distribution:

Final Due Date:

Description:

Attachments:

Design Team Review
Time:

lnternal Review Time:

Submitter:

Date:

Response:

Attachments:

Comments:

Approver:

Date:

Product lnformation

IES Commmercial, lnc.

Cathi Burton

Daniel Nowell

Burton, Cathi (lES Commmercial, lnc. )

Aldrich, Levi (Lease Crutcher Lewis, LLC)
Nowell, Daniel (GBD Architects)

Aldrich, Levi (Lease Crutcher Lewis, LLC)
Browne, Ryan (Lease Grutcher Lewis, LLC)
Kline, Chris (Lease Crutcher Lewis, LLG)
Krieg, Josh (Lease Crutcher Lewis, LLG)
Murray, Justin (Lease Crutcher Lewis (SPW))
Reiff, Katie (Urban Renaissance Group, LLC)
Sager, Mike (Lease Grutcher Lewis, LLG)
Town, Chris (Lease Crutcher Lewis, LLG)

02114119

Attached is the revised submittal for Generator and ATS.
Markup is provided to show difference from previous
submittal.

(Sect 26 32 13 IES-10.2 & 1'1.2) - Generator & ATS - Revised
with Markup.pdf

14 day(s)

30 day(s)

Burton, Cathi(lES Commmercial, Inc. )

Sent: 02/06/19
Returned: 02107119

Submitted

(Sect 26 32 13 IES-10.2 & 11.2) - Generator & ATS - Revised
with Markup.pdf

None

Aldrich, Levi (Lease Crutcher Lewis, LLC)

Sent: 02/07/19
Returned: 02107119

o

3
SECTION 2A
Page 5 of 182
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o
Attachments

Comments

Approver:

Date:

Response:

Attachments:

Comments:

(Sect 26 32 13 IES-10.2 &'11.2) - Generator & ATS - Revised
wtth MarXup LCl nevie

Please note that changes to previous revision occur on
pages : 2,10,1 1,1 4,32,112-120,1 52-177

Nowell, Daniel (GBD Architects)

Sent:
Returned:

Pending

None

None

o

Powered By Procore I support@nrocore.com I httos://suooort.orocore.com

4
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Pness Blocx Helr
EOUIpIvIENT SUEMITAL FOR APPNOVAL

RevtsroN No.6

PRepRReD FoR

IES GourueRrcAL, lNc.

New GarenprLLAR Mooel Cl5 EPA Tlen Il
500xW625xVA,4801277VAC, THnee PHese Foun Wlne 0.8 PF, 60Hz

SreNoev Dresel Enorrqe GerueneroR Ser
lncluoes Two (2) AuroMATtc Tnnnsren SwlrcHES

Removed Remote Fill panel, Day Tank

PRovtoro sv

PerenSON POWER SYSTEMS, INC.

Pnorrcr NuMeen 1 70337
FeenunRv 05, 2019

Shce /936

5290 NE Five oaks Dr.\ Hillsboro, oR gzeta \ t"t"phone (503) 288-eatl \ **,p"tersonpowel.com

Project Manager: scott eosey \ sos.zre.seso \ Fax 503.280.1552 \ sruposey@petersonPowel.com
SECTION 2A
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OREGON

Hillsboro
5290 NE Five Oaks Dr
Hillsboro, OR 97214

800.452.7676

Eugcnc

2300 Henderson Avenue

Eugene, 0R 97403

800.452.7676

Redding

51 00 Caterpillar Boad

Bedding, CA 96003

530.243.541 0

Mcdford
2600 Biddle Boad

Medford,0H 97504

800.452.7676

Bedmond

3635 SW Airport Way

Redmond, 0R 97756

800.452.7676

EI

OWE'RE
READY

Peterson Power Systems, lnc. is the

authorized CaP Power Systems dealer in

Northern California, 0regon and southern

Washington. Headquartered in San

Leandro, Peterson Power offers a wide
array of power generation and engine

services including sales. rental, parts,

and repair. Peterson Powers full-service
protection programs feature annual or

monthly service options including load-

bank and meggar testing. The dealership

offers marine and 0EtV engines,

_ generators, UPS (uninterruptible power

O :: : : :tld xi:ti:: Hii.'J:'i:t;*,,
truck shop. Peterson Power Systems has

been a family-owned Caterpillar

dealership for more than 70 years.

0ur experienced sales and engineering

teams provide Powerful Solutions and

the expert technical support necessary

to address your unique power require-

ments. For temporary power needs, our

rental fleet stands ready to provide over

200 megawatts of quiet portable power

from 1SkW to 5.7 MW. Portable chillers

from 5-800 tons, Sullair oil-free and oil-
injected air compressors, cooling towers

and pumps, load banks, and transformers

CATIFORT{IA

San Leandro Power
2828 Teagarden Street

San Leandro, CA 94577

51 0.895.8400

Santa Rosa

3710 Regional Plovy

Santa Bosa, CA S5403

707.576.1 61 6

compliment our line-up of state-of-the-

art equipment and industry recognized

expertise. With immediate availability, we
can delivel set-up and support your rental

equi pment needs 24 fi /365.

Power Systems manufactured by

Caterpillar and engineered, installed

and serviced by Peterson Powet supply

emergency stand-by power for hospitals,

data and telecommunication centers,

office buildings and industrial applica-

tions. Our engine systems also power

workboats, pleasure craft, on-highway

trucks, and provide clean dependable
prime power for distributed generation

used in local businesses and remote

construction projects.

Peterson Power Systems has reviewed

and revised our operating procedures

relating to vehicle fleet maintenance,

office recycling programs, facilities
upkeep, and purchasing options to better

reflect our commitment to sound envi-

ronmental practices. A major c0mponent

of our program is a parts remanufactur-

ing option we offer in conjunction with
Caterpillar lnc., where replaced parts are

returned to the factory for retooling and

reuse. and which significantly reduces

the amount of scrap material discarded

each year.

As a result of our green efforts, Peterson

Power Systems is now a certified Bay

Area Green Business. This certification

demonstrates our dedication to reducing

our impact on the environment with the

following programs: solid waste
reduction, energy effi ciency, water
conservation, and pollution prevention.

We have received recognition for each

of these sustainability efforts, and, more

importantly, we've made signifi cant

steps toward reducing our environmental

footprint. ln ?012, Peterson diverted 640

tons of waste from the landfill through

recycling and waste reduction programs;

in 2009, we reduced our water consump-

tion by 30,000 gallons over the previous

year; and we are happy to announce

that Peterson University now composts

its food scraps from customer training

classes. Visit our website to learn more

about our green programs and how you

can receive Cat Dealer support from a

company that cares about the community

it serves-your community.

PEtcasoN

o
www.peterso n p owe r.com
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Benicia
450'l California Court

Benicia, CA 9451 0

107.746.8243
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O Pornon Dealorship

O PrtersonTruckr
Authorized lnternationalo
Truck Dealership

a Cat Bental Slore

TEGEND

a srTEcH

)
Since 1936

PETERSON CAT

California

888.PETERSON

0regon, Washington

800.452.7676

SITEGH

California, 0regon, Washington

888.4.A.LASER

PETERSON POWER SYSTEMS

Ca liforn ia

800.963.6446

0regon, Washington

800.452.7676

cRESC0
THE CAT RENTAT STORE

Ca lifornia

SO().RENTCAT

PETERSON TBUCKS

Ca lif ornia

51 0.6r 8.5550

PETERSON
THE CAT RENTAL STORE

0regon, Washington

SOO.RENTCAT

OtK@nwm waler
lfla.tl @*TTEIE ffi,m;*,,ff.,HP

Peterson Cat is our earthmoving and

construction company, and is the official Cat

equipment dealer for the San Francisco Bay Area,

the Northern California coast, western 0regon, and

southern Washington.

Peterson Power Systems also serves our entire

territory of Northern California, western 0regon,

and southern washington, offering Cat generators

and industrial engines; parts and service for all

makes and models of industrial power equipment

and on-highway trucks; and rental power systems

including generators, air compressors, dewatering
pumps, and temperature control systems.

Peterson Trucks became the authorized

lnternational Trucks dealership in 201 1 and offers

new and used lnternational Trucks for sale;

lnternati0nal Truck lease and rental services;

lnternational Truck repair services; and an all

makes, all models on-highway truck parts

department. Peterson Trucks serves the San

Francisco Bay Area, with locations in San Leandro,

Santa Bosa, San Martin, and Fortuna.

Gresco, which serves Northern California, and

Peterson - The Cat Bental Store, which serves

0regon and southern Washington, provides

equlpment rental to contractors and homeowners

throughout Northern California for projects as

diverse as remodeling, major construction, movie

and concert productions.

SITECH NorGal & SITECH 0regon (your dealer

for Trimble, Apache, Crain, Seco and Laserline

products) serves the construction and agriculture

markets technology needs from our San Leandro,

CA and Portland, 0B otfices. SITECH NorCal &

SITECH 0regon are independent Trimble dealers

and factory direct stores.

With 20 locations and over 1,000 employees,

Peterson's reputati0n is built upon solving our

customer's problems and providing world-class

service. Peterson s heritage of innovation and

relentless pursuit of continuous improvement is

focused on improving our customer's business and

being an asset to the communities that we serve.

Peterson s efforts t0 support the stewardship 0f the

environment through our Green Business lnitiatives

as well as our ongoing support of community

events through Peterson in the Communlty.

demonstrates our belief that we give back to the

communities we are a part of.

AWARDS AND CERTIFICATIONS
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o
Bill of Materials
Project Name: Press Block Half

Peterson Project No.: 170337

Caterpillar Standby Generator Set Model: C15-500kW

500ekW, 625kVA,480 V, 3A,60Hz

Generator Set - Please Refer to Drawin for Dimensions and

Date: February 05,2019

o

Item Qty Description
C15 PGA[/ 1 C15-45OKW 48OVAC

60H0480 1 6OHZ 4sOVOLT (WYE)

BAT2456 1 ovERSrzED WET BATTERY (PART NO. 153-5710 1400CCA GRoUP 4D)

Cl5DECF 1 C15 6OHZ PKG 5OO CERTESE

CATDEC I CAT DECALS

1CBAUXl 1ST BREAKER AUXILIARY CONTACTS

CBAUX2 I 2ND BREAKER AUXILIARY CONTACTS

CBAUX3 1 3RD BREAKER AUXILIARY CONTACTS

CBKOTO6 I 1ST 600A CIRCUIT BREAKER LSI (6OOAF/4OOAT)

CBKOTlO 1 2ND 4OOA CIRCUIT BREAKER LSI (4OOAF/4OOAT)

1CBKO7,I4 3RD 25OA CIRCUIT BREAKER LSI (25OAF/15OAT)

CBKPLTl 1 BREAKER SEPARATION PLATE

CBLGOO2 I 1ST CB CABLE GP A88/T6-800/600

CBLG2O3 1 2ND CB CABLE GP ABB/T5-4OO

CBLG3O4 1 3RD CB CABLE GP ABB/T4-250

CERTESE 1 EPA STATIONARY EIVIERGENCY

CTlOO5A 1 1000:5 CT RATIO

E[/CCAS3 1 GEN RUNNING & FAULT RELAY

EMCCPLH 1 CONTROL PANEL MOUNTING LEFT

EMCLAMl 1 LOCAL ANNUN NFPA99.1 1 O/CSA282

EMCP42 1 EMCP4.2 CONTROL PANEL

EMCSDP2 I DISCRETE I/O MODULE

ESCNONE I STANDARD WARRANTY

FFLCK I FUEL TANK FILL PIPE & LOCK CAP

FTDWOO2 1 ]NTEGRAL TANK BASE (330 GAL) - COLOR BLACK
GENMTG 1 GEN MOUNTING DUCT PLATE

GENT105 1 105'C TEMP RISE OVER 4OOC AMBIENT
HTRCGOl 1 HEATER CONTROL GROUP

IBCSCCB 1 IBC SE]SMIC CERT OF COMPLIANCE

KWo0500 1 60HZ,5OO KW WFAN
]VSEPGGN 1 GENERAL EPG

MWCODEF 1 STANDBY POWER

NCBGO02 1 1ST NEUTRAL CABLE GP SOOA

NCBG2O,I I 2ND NEUTRAL CABLE GP 4OOA

NCBG30l I 3RD NEUTRAL CABLE GROUP 01

NDTSl 1 NEUTRAL BAR NDTSI
NDTS4 1 NEUTRAL BAR NDTS4OO

NDTSs 1 3RD CB NEUTRAL BAR

OGNAR59 1 LC7O24J AREP ALT 59 N2A
Page 15 of 182
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o
Removed Narrow Skid Base, Remote Fue! Fill Panel, Day Tank

Auxilia Loose

Service and

Caterpillar A&l Guides
Caterpillar Application and lnstallation Guides are available, which provide information regarding the system design and

installation considerations to which you must adhere in order for this equipment to function properly. Please consult with

the project specific design engineer and / or your Caterpillar representative if you have any questions.

Disclaimer: Scope of Work, and Scope of Supply
Any 3rd party specialized testing and PE; engineering services are NOT provided. Additional testing or selective

coordination study, arc flash study, breaker trip unit adjusting, breaker testing, contact or insulation resistance testing,
ground fault testing, lR scans. FOB Jobsite, off-loading (including crane and rigging), and fueling ARE ALL BY OTHERS.

Concrete pad, design, anchors, and anchor calculations are by others. Exhaust pipe or modifications, conductors and

cable are all by others.

o

SECTION 2A
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PMEXC14 1 PERMANENT [/AGNET EXCITATION 04

PWRCTRH 1 POWER CENTER - RH MOUNTED

SGTF 1 RADIATOR GUARD AND DUCT FLANGE

STANDBY 1 STANDBY POWER

STDAIR 1 STD AIR CLEANER - LIGHT DUTY

STDIVR 1 I NTEGRATED VOLTAGE REGULATOR

STDRAD I STANDARD RADIATOR

STDTEST 1 STD TEST. PKG GEN SET 0.8 PF

ULLIST 1 UL22OO LISTED PACKAGE GEN SET

WESTERN 1 AUTHORIZED APPROVAL NUMBER

BTC1028 1
-BATTERY CHARGER 1O AMP DUAL (960W-12OVAC)

JWHOO59 1
.JACKET WATER HEATER 240 VAC (3000W-240VAC)

-SHORE 
POWER CUSTOIVER SUPPLIED 2OA- 24OI12OVAC MINIMUM CIRCUIT

QtvItem Description
ANNROOl 1 RS485 REMOTE ANNUNCIATOR PANEL

EXCFF25 1 FLEXIBLE EXHAUST CONNECTION 25

FLMSUSE I SUSE DECALS & FILMS

481 lCFH 1 HARCO EXHAUST CRITICAL GRADE

1HSPF68 EXHAUST FLANGE ASA (8.IN / 6-IN) 90 DEGREE

EIUGSTPl 1 PILLA REMOTE E-STOP BUTTON

cTS000800022E 1
ATS: 225A-4801277V FOUR POLE, FOUR WIRE, THREE PHASE, NEMA1, MX250

CONTROLLER - OPEN TRANSITION

cTS000800040E 1
ATS:400A-4801277V FOUR POLE, FOUR WIRE, THREE PHASE, NEMA1, MX250

CONTROLLER - OPEN TRANSITION

Item Qtv Description

4 HR LOAD TEST 1

NFPA 110 LEVEL 1, FoUR (4) HOUR LOAD TEST ON SITE WITH (TECHNICIAN

AND TESTING EQUIPMENT WITHIN 80'OF THE GENERATOR SET

CONNECTIONS @ LEVEL GRADE). INCLUDES FACILITY TRANSFER TEST
(ATS TEST)W|TH AVATLABLE LOAD.

14 HR TRAINING ON SITE TRAINING - UP TO FOUR HOURS ALLOWED

o
Note: Any requested changes from submitted equipment may be subject to additional cost.
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8 1 6 5 4 3 2 I

3763.s
3003.0
2866.0
27 45.1

2270.1
2237.

t 148.17)
1 1 8.23]
r 12.83J
1 08.071

[89.39]
Ias.oz'l
[67.O6]
451

EMERGENCY STOP BUTTON

FUEL PRIMING PUMPIFUEL FILIER
OIL LEVEL GAUGE
cusroMER coNNECTtoNS 2" NPTF THD

RADIATOR CAP
FUEL FILLER

CIRCUIT BREAKERS
ELECTRICAL STUB-UP AREA

6 2425.4 l-95. s 1 I
Irg.zs]
124.571

489.0

DOOR
624.1

AIR CLEANER l

1 794.4 FUEL PRIMING PUMP/FUEL FILTER
EMERGENCY STOP BUTTON

CUSTOI"ER CONNECTIONS
6+1.o 125.24)

E 144'1.7 ls7.OO) E

64s.3 [64.78]
602.8 12

0449. 19.

DrE 060.0 [o2.56]
CUSTOMER MOUNTING HOLES526.3

1136.2
1566.2
1855.2
2004.3
2207.5

RADIATOR CAP
EXHAUST
FUEL FILLER 4" NPT THD
AIR CLEANER
FUEL LEVEL GAUGE

NORMAL VENT

MAIN TANK EMERGENCY VENT 4,' NPT THD

BASIN TANK EMERGENCY VENT 4" NPT THD
LEAK DETECTION SENSOR

ELECTRICAL STUB_UP AREA

2 PLACES EACH SIDE
40.3 [1.5e]
73.7 l2.eo)
20.3 l+.74)

44.
61.

1 749.6
1793,0
1829,6
1 869.6

[68.88]
l-70.s91
172.031
[73.6 1 ]

1

REAR VIEW
3621.9 1i42.

TOP VIEW
1 606.8
1586.8

coG-z 904.5
522.4
502.8

40.0

[63.26]
162.47 |

[3s.6 r ]
[20.58]

AIR CLEANER
NORMAL VENT

EXHAUST DETAIL A
OIL FILTER
RADIATOR CAP

orl DRATN FLEXTBLE HoSE 025.4 [o1.00] lD

cooLANT DRA|N FLEXTBLE HosE oi9.1 [60.75] rD
10.2 [0.40]

t
t

1 9.791
RADIATOR DUCT FLANGE MOUNTING HOLES
[/8 X 1.25 THD 10 HOLES

1133."72)
[ 1 2e.oe]

Ie8.82]

1 .s7l
C 3396.4

327A.9
2509.9

2046.3 [80.s6]
C

535.0 [21.06]
CIRCUIT 85e.e [33.8s]

1488,5 [58,60]
1896.8 [74.68] 1e6.+ 17.73)-..1 F+ + 76.2 [].ool

@1s24 to6ooi-ll| | r762 [3oo]
or s.a [o6.za] -. Em_]
4 HoLES \LruU I

I 190.2

B
DETAIL A

SCALE l=10
946.3 [37

B

coc-Y 838.3 [33.00] 1221.3

l
143.5

400.0
1 233.5
1281.0

coc-x 1 646.3

r5.
48.

\'-- {- -{ .r-_ rt-- {^ /-_\1-'.(-_ r--li' .( -,i- {^(-'"_.(--'(- (-

'64.81

CUSTOMER MOUNTING HOLES
r7.5 [0.6e] x J2.o Ir.26]
7 SLOTS EACH SIDE FTEnsoN CN2078,5 [81.83]

2963.5
30'l 1.0
3409.4
371 3.5
3813.5

[ 1 1 6.67]
L1 18.s4J
I 134-231
114620t
Irso.r+]

NONE 80'

RIGHT SIDE VIEW

8 5 2

1737.2

s25.4 [20.6s]
224.2

B

.91

.91

838,3 [33.00]
COG-Y

"]-
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r

m

7 6
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4

oISDECF - C15 500XW
FTOlr1002 - TNTEGRAL TANK BASE
OGNAR5g - tC703,lJ PMG
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36e0r22
vH-10-r.[
vH-10-t -

I

3
1
5
6

I
2
3

5
avH-10-uL AREP

*r
m-c3

3:i16707
VH-16-t --6
vH-16-rr--.ld
vH-16-t --{

s€r#(*IEg
!H-10-uL

I
?
3

3
5

vH-10-r.r-

m-cl
36a0la0

,
?
3
I

L. vH-16-rJL

I

.J
-lI-BREAKER BOX IE

vH-15-r.L

l- r!-rr- EMCP CONTR0L PANEL-
EIfP ,I2 ELMX

371-37X

vH-18-rL{-E:E=Hs.r2-EVl

AC CT CT NOTE EI
I

I
I
I

N

EICP 42

titFoRMATIOr---
rl\
\\.

t. -.irq[

?':i*rff
Dv J

n

-1

mlE ilf wcu dail
@ rr&wf)

vH-16-U_

vH-16-t -
vH-16-uL

7 FOR NOTES SEE SHEET I

AC - VIRING

I
a

I
2
3

PVR INP (XE)
PVR INP (ZT)

PVR INP (Xt) (Fl l0A, a50V)
INP (Za) <F2 toA, 250V)

IJr-t0
11t-6937 F5+

F5-

CS+
SHIELD

TE SINKING O,/P 2

Io GEN IN

Ib 6EN IN

Ic 6EN IN
Ioc CtI,lilDN

Vq GEN IN

vb GEN IN

VC GEN IN

GEN oc

EXCITER

T9

ile

T6
r R----rl
2 kl.--{5
s kl----+a
r$

PMG CII.I.ECTIE{
3516706

(OPTIONAL
PMG)

o
o
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;;]'c*-
^A,r/\,

!rr
ffiiraffitdD!&(@ vEr& ff,

ro 1'e1r
slOp
vfit

B
rIa

-u cl)

BrRY- r
nrnr- |
BIRY- r
BTRY-.

EHCPB-

GROUND

AHP-LI

AIP-12

AHP-13

AMP-RT

VIL-LI

VOL.LE

V(L-13

VII--N

vH-16-Lr_

C

B

A

3

6ENERATOR
TI TA

c

9

7

GROUND
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ffiBV'TEN

cmnur

A

1

EIRY+ T
BTRY+ T
BTRY+ I

BTRY+ -
EIRY- r
BTRY- r
BrRY- r
ETRY-

vH-18-LL
vH-18-r..t- _LOSS

108-E|€41 R!-la
x-la
YL-IA

:11-e?9-E|€44

AII SH

VH-18-UL
VH-I8-UL
VH-I8-UL vH-18-uL

sH-3791795
ep-s

i$i# I6',;S;"
NOTE

RD-3791795
Bl<-3791795

NOTE

"0,;FI;31 l cfficrop

ENGINE ECM

vH-18-r.l_

FOR NOTES SEE SHEEI I

INPUT/OUTPUT - VIRING

VH-t8-UL
vH-18-uL
VH-I8-UL I

2

FL-CE
2,178195

FI.',EL-LEVEL
4??6867
4?2646e
4616391

-l-;v----
--.] sroro. I

--kEqryll
cuP-sa

rL€L-LEAK
4??6064
4e46055
46t6?97

RD-IA
GN-IA
BX-la

FL-CI
155e269

FL EN

SHEET 9

vH-18-uL

RLY5

FIIL L[VEL(AI3+)
(AI3-)

AI RfFICD'II{
E-STtP

REIIIIE STANT/STIP
C(ILAT{I LEVEL LIlv (OIOI)

F|IL LEA( (DIOA)
SPARE q't03)
SPARE (DIO4)

BAITERY Cl{rRGf,R FAI-T (DIOs)
SPARE (DI0,6)

El6lttE CRAI( GLYoI-iiE)
(RLY0l-C)

FIEL Ct}IIRII- (RLYO2-i€)
(RLY@-C)

SPARE (RLYO3-I|I)
GLY03-C)

SPARE GLY(),I-I{I)
(RLY0,l-C)

cortrlr sn TIIwN GLY05-[I)
(RLYO5-C)

GI'R SV-6EN RI.}I (RLYO6-I€)
(Rt-Y(b-c)

SP^RE (RLYo7-t{t)
SPARE (Rl-Yo7-t€)

(RLY07-C)
SPIPE (RLYOS-NO)

sPAnt (RLYo8-I{C)
(RLYG{)

SENSIF STPPLY 5V

3l
5l

I
la

3l

4I

l5

VH-I8.IJL
70

vH-18-uL

vH-18-uL

VH-I8-UL

vH-18-uL

vH-18-tL
SEE PAGE 13

.6EN

GRR
3s?e9sl

RU.ilIl.lG Rt_Y',

GFR
352e951

SD FAL{-T RLY'

a3
40tl

E-STOP
RUN,/STOP

C

B

.)
4

A

EN.C4
155e267
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ENG-EN-CI
r607689

A4rE4

vH-18-uL

ENGINE ECM

AC STD BLItrK 200-ENl73 VH-10-UL

t0t-ENl68
a08-ENt69
l0l-ENl59

vH-10-uL

103-PLl03 vH-18-uL

EHCP 4,4
131-1966 EN6-PL-Cl

t607689

vH-18-UL --f- ru-ENlso vH-16-u-

=1
vH-18-rJL
VH-18-UL

m8-ENl6l VH-18-r.r-

'Y,i:,'8-,Yl--=BK-16-UL ,

VH-I8-UL

2m-tNt52 C,f{_ YL -16-Lr_ vH-10-trL

CR EX STUO

t01-ENt56 RD-8-u_

cta
aT3a3

ror-EMs0 vH-r5-u- # lol-Erlsr vH-r6-u-{Tffiffi-tT
RD-8-tt-

PSI
STAR]ER-HOTOR

l0l-Elus8 vH-l,r-.[ Sf xeeo-eiru. vH-li-rr-

8k-16-UL Gl-f,tari5
RD-s-r l6-Fto6{Ntss

x86l-Elll7r r*-,.{* 
fr-xg60-Eill70 

vH-l4-[

l*i!4FL,=.. SHEET 5

FOR NOTES SEE SHEET I

ENGINE INTERFACE - VIRING

A.IEI BTRY+
A,IE4 BTRY+
A,IE4 ETRY}
A,lE1 ETRY-

A'E' ITRY-
SruIMVil OVERPIU
A,aE,l STRY-
T}NOTTLE PVI' IN I

m{IP Pvr{ Ir{ 2

XEY SVITCH

EMCP BTRY+
EI.ICP BTRY+
EI{CP BTRY-
E},ICP BTRY-

E
T
&
6!

BIRY+ f
BInv+ |
BTPY* f
BTRY+

BrRY- f
rrnv- |
rrnv- |
Btpv- -

EHCPB-

GROJN'

C

B

A

?a

TLNcNDI

CLNGND

RLY5

6N-YL-I6-UL
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18

A

200-Ei€00 sH-3791795 ctr.lN-EN-cl
1507589 JI

c0r{H-PL-c2
1282312

B
rl

F

J
D

E

t08-PL?21 VH-t8-UL ,t\$ EI{CP 4.2 BLI}CK
37 4-5736

2OO-PLI2A GN-YL.I5-UL mE td
YL-16-u_

200-Pr-il5 sH-3791795

EN-C3
174050e

YL

HI]DBUS SH

0- *-r.,,. sH-37er7 G407=PLl10 RD-3791796
EN-CAN
]ERXINA]II.IG
RESISTOR
1342540

ItP-sH
ElicP 1?
131-t966

COHH.PL-CI
1607689

6,r@+L|ll w-379t7

6409-PLll2 GY-37917

. A380-PLIl9 SH-3791796
zM.PLI23 GN-YL-16-UL

Rr-3791796

w:379t7

B

6409-PLl7 sH-3791796

200-PLt24 6N_YL-16-UL

RS485 SH YL

sH-3791796
E-+{757-EM33

sH-3792338+H757-ENl5,t GN-YL-16-U- <
CLF-S

PL-CAN
TERT,IINATING
RESISTOR

a{- 3?ee33e-.41:::Em35

1342540 ,L$

GN-YL-I6-IL

AC

PL-RS485
TERTlINATING
RESISTOR
134e540

vB-18-UL
vH-19-L[

,\\$

FOR NETES SEE SHEET I

COMMUNICATION - VIRING

fl*

iAT MTA LIX
;IT MTA LX
rsl (-)
N (9)

cAN+

CAN-

cAl.lsH

4B5AN+ f
t85ax* -
4gsa-f
48s*t-'
485ANR f
485ANR

4B5sH f
485SH

r------?00-PLle3 6N-YL-16-UL
l--e0o-PLle2 6l{ YL-16-uL
lr-----?00-Plt21 6N YL-16-UL

^*HS:ft ',3,' fl,.,,i-i?-y,i
' ?oo-Plla4 GN YL-16-UL

6408-PLlll BK-3791795

4380-PLll9
A380-PLll7

HB+

MB

XB REF

XB SH

BTRY+
BTRY-
N/A
RS-485 (+)
RS-485(-)

REFRS-485
N/A
N/A

ctL-ANl0

REHOTE.AI.$T.}TIATOR
3739173

Ip-s

AN-CI
1552264

LOCAL.A}${T.€IATOR
3585994

BIRY+ f
nrnv+ |
BTRY+

BrRY- r

SH-379233a-
sH-379a33o^
sH-379e33g--\\
a"-rrraro--)\'-

Btpv- -
Ei'tcPB-

GROI',NI)

!

|ODruS (RS,l85)+

r,roDuJs (Rs,l85) REF

lODl.rS (RS,l83)-

CAt{l (+)

cAl{ (-)

cAl{ (sH)

RS-,18:i (.)

RS-,aB:i (-)

RS485 REF

4

3

50

3,r

1?

59

19

17

E}€P EARTH

q120
I}+4s

EO
0Hxs

[P-S

GN-YL-I6-UL

VH-I8-UL

?

1

sH-37917

BTRY+
BTRY-
N/A
RS-.t85 (+)
RS-,t85(-)
RS-485 R€F
|t/A
N/A

msM

t-
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mrzx,u ruucur I
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ELECTBONIC LSI , THREE SBEAKEBS

17 TRAE EREAI(ER
(leq)A)

MIEI CBZ AND CE3 USES IIE SAl.lE HARNESS
AND SII4ILAR LANI]ING LDCATIONS AS
T-FRAIII CBI EREAKER

t-l x7u-Axl
x7l0-AXz
x709-AX3
A780-AX4
A779-AX5
A782-AX6
P854-rTl
P853-FT2

I
4t
1?
,tt
cu
Cla

r- J
CB

R FRA}€
(1600/2000/2500A)

vH-t8-uL x7[-RFt VH-lS-t _

vH-t8-tL
vfl-18-Lt
VH-I8-UL

R-FRAI.,IE CB RF-CI
3E3388 ls5?e54

vH-18-r..L

vH-18-LL

L
I

J
AC STI)

SHIR
352295r,S}{'T{T TRIP RLY'

g{TR_l
352?951,SII'{T TRIP RLY' EMCP 4,2 BLOCK

374-5736

SI€EI
RELAY USED FOR CB3 VIRING
AND CONNECTIT}IS ARE SI},{ILAR
AS T-FRAI{E CBI

FOR NOTES SEE SHEEI I

DCICIRCUIT BREAKERS BPTIONAL - VIRING

AUX NC

. AUX NO

AUX Cr.l

ALH NC

ALI.I MI

ALrl Cr.l

ErRY+ f
rrnv+ |
rrnv" I
BTRY+ -
BTRY- f

- rrnv- |
rrnv- |
Btpv- -

<-,----------1

A

)
J4

I
I

I
I
!

r

E

RLYS
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1

EN-C6-I l-
I

---GENERA
vB-18
vB-la
il-la

1FTf,.-A33s-EN
$ rbl--la:g-rntl} I

I
I
IJ

25OVAII H?

vH-18-u-

EMCP 4,2
131-1965

sH-PL-Ct_1
16076S9 txcP ,r.? BL0CK

37 1-5136

cl-u_sP_t
ffi

vx-ra-uJFl- ecror-rx
vH-18-rr- *i*-Acro?-AHvH-18-ti_.

cl-M_9_t&G
vH-16-t -----.J-'l'-I-aclor- Jv
vH-16-[---latFAcloe- Jv

cR_l
3522951
'ctlirRtL RELAY'

ITRY CHAR6ER
339-5996

B(-3901?16 Br(-3901et6

AC200-,FI 6N-3SlaI6
vH-18-r.L

JACKET VATER HEATER
336-8591 (Cl3/Cl5/C18, 30@ VArT, emvAc)

AC70l-JPl Bk-3901216

101-ER VH-t0-UL

AC200-ER GN-3901216 AC200-ER 6N-3901e16

Aclol-ER B(-390P16

ACa00--P1 Glr-3901216

vH-3901e16
FOR NI]TES SEE SHEET I

ACISHORE POVER NPTIONAL . VIRING CI5 & CIB

FL EN

cLi{6NDr

CLNGNDL

RLY5

ETRY CI{ARGER FAI,'-T (DIOs)

l0A i-tc n Ll
t{ IN L2

MTT {N CilX
MTT {X Nf.
UIT &X NJ.

AC &X CilH
rc&aM.
rc[tM,

CMMER [H CBX
CBPGR &H NC,
CffiER {N M,

Htrc{rcN
HI DC ALX N.C.

Ht DC {X N.O
LOV rc [X Cffi
LOV M ALX NC.
LOV rc {X N.O.

30^[[$:flD-cl

RTS I
RTS 2

t-

cl3/c15,/cl8
l5mv

l5mv
I?OVAC SI}ELE PIIASE PARALLEL

HI-LIHIT
T-SIAT

ILl

N

HI-LIXIT
T-STATtLt

1500v

cl3lct5/cl8
rS(trv

BTRY+ f
BTRY+ |
BIRv+ |
ETRY+ 

L

BTRY- f
BTRY-

}.trTE F

C

B

A

4 3 e

1

t*tr,
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A

?1

390-1189

D

4

D

CC

B
B

crEtllli

A

1

EPTIENAL DID MODULE
DISCR€'IT I/O XODIJLE
434-0?75

- 
EPTIONAL GRBUND FAULT INDICATIOI+-

vH-16-uL _i! _-:
301-Ru vH-t6-rL _r! _-:

r
CI}ITRI'. PANEL

_i! _-: TI

_r! _-:
Er,tcP 4.e
432-t966

--tF l
-tF l
-{F l
-tF l

--{F- l
_rf ::
_r! _-: ffi:33-#3

l?Iffil-los-GFr_if ::
lrj-_ : _- _- _lI nootr msrt

DIP BAR

la34s LILEL3N
L __) t_ I

AC

vg-rg-u *1 tm-vxuLtog-yHl2
vH-16-Ll.

VH-I6-UL

vH-16-tf--=-408-yHl5L2m-YH3 }{ITE! USE VITH ET Ct]fl6{.RAlttil
LIICATED INSIIf, TIf CII{TRII- PAI,EL

YH-C2
PS-2312

CANHI_YHI6 RD-l3a6a5B -#---{Arrn-Y[€a
RD-l3,t6258J

RD-1346258

BK-r346?58-F-+ANL0-yrEl BK-1346e59
BK-13,t62s8 I

em-R1l GN_YL-t6-tL.<
DIO-GND

SCN-YHtg SH-1316258#-SCt{-vr€3
SCN-yHlt SH-1345258 --J

YH-CANz-I
TERI{I}IATIN6
RESISTM
134e540

RD-1346258 CANHI-YH7

YH-C3
sx-r glaasg -#- cAr{-o-YH2lLCANL0-Y}[, EHCP 4.2

431-1966

scN-YHl8 SH-1316258 ----*CrFY+€3LSCiFYH,!) sH-1346e58

YH-CAl{2-2
IERHINATING
RESISTOR
13,t25,t0 YH-C4

CANHI.YHIS
nn-t:raasg ---=- carfi I-ylfi
r RD-1345a59 -J

FOR NOTES SEE SHEEI 1

DPTIONS-DIO MI]DULT AND GROUND FAULI

GROI,JND FAI.JLT AL}4 (DI-06)

N

t
xl x2

9
l0
u
t2
t3
l4
l5

sE-701

(G)

a
J

*

I
(5A) 2
(c) 3

4

-Ttrsr-.l rftTEn

IIPUT T8

Itft r 19
ttftfl cDfiil 13

tl?lrr flo

I}PUT TII

IIPIJT lle
II\FIJT Ctll{l{ ll

r-{l----__l+__-
L-----

ItfUT 13
ItftJT ctlirl{ il

INPIJT 
'5Irfur cDr{}t r?

IIPUT 17

fl
*1
u
t?
*2
ta
r3
I3
l3
It,t
t4
T4
t5
I5
t5
I6
t6
t6
l7
*7
t7
t8
rB
t8

IIT',TPUT
OUTPUI
IXJTPUT
OUTPUT
OUTPUT
TIUTPUT
IIUTPUT
TIUIPUT
OUTPUT
IruTPUT
OUTPUT
OUTPUT
OUTPUT
OUTPUI
OUTPUT
TIUTPUT
EUTPUT
OUTPUT
OUTPUI
OUTPUT
TIUTPUT
flJTPUT
(UTPUT
OUTPUT

(N/0)
(N/C)
(c0H)
(N/0)
(N/C)
(c0H)
(N/0)
(N/C)
(cora)
(N/0)
(N/C)
(cor|)
(N,/tl)
(N/C)
(c0M)
(N,/0)
(N,/C)
(c0H)
(N,/0)
(N,/C)
(c0x)
(N,/0)
(N/C)
(c0M)

iF
--)r+

--lt-
--+
--lF
--+
--lt-
--+
--l F
--++

i
L,

=L

=L,
t-.
=L.
a
L,

=L.

--lF
--+
--lF
--]f

INPUT $I

INPUT T2

INPUT T4

INPUT T5

I

u

al
1
3l

?

E
l4
P

3
3

2a
l3

23

s
H
7

5
11

t6
?t
6
25
x7
x,
sr
I
9
a
l8
l9
T
a8
a
a0

c
8

8-PIN CtI.f'fCToR

:
s,

BTRY
CAN2
CANE
BTRY
CANE

6ROUND

BTRY+

BTRY.

120
oHr{s

62
63
64

CANA (+)
cANa (-)
cANz (SH)

te0
0r0{s SH-131625a----#-SCN-YH1

SH-r345e59-J

J4

-

-------=-
------L

-xlf-

.---c

-5 Iu---€
.----{-
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D D

MB+

MB-

MB REF

}.(B SH

DPTIINAL DtVICt STRVER - 1

EttcP 4.2 BLoCK
374-5736

sHttT 7

C C

BTRY+

BTRY.

cRgt6
B

B

'nffir

DEVICE SERVER
443-70?0

-DS4 RD-

GY-3791
DS7 SH-379I

CUSTOMER CONNECTION

CUSTOMER CONNECTION
AC STD BLOCK

374-5735

IO8-DSI VH-I8-UL
-DSz VH-I8-UL

6N-YL-15-UL

TERX RESISTOR

lao EHt'ts

ETHERNET A

ETHERNET 1

POVER

2A
18

A

FOR NOTES SEE SHEET I

OPTIONAL DEVICE SERVER 390- t 18:

A

J

1

1
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3 ?

vH-1e-uL
vH-12-t -
vH-12-t L

4

D D

t

t

ffi
J-

r

_-f,
J_r

vH-16-uL

vH-10-t _

vlr-10-uL

C

KD-SPACE-HTR-I
423-7033

GP-FLOOD

6N_YL-10-t L

cv_6
l&1937

vH-14-uL ---@tvH-10-u-

vH-10-uL
cv-c5
7T-3811

6N,YL-IO-UL

400-cF3 -10-u_

200-cDe

LI

L2

6ND

o C
HI

PI P? FI

204/?40 YAC
$/?t A

3.7/3.0 KV

C

B
B

CV-REARI

CV-REARz

vH-16-uL
vH-t6-u- vH-18-trL

82+

CV-LH

Be+

VH-I2-UL

vH-18-uL.vtl-l,l+
Be+

Vl{-l,t-tl-

VH-I8-UL.

82+

VH-I4-UL

vH-18-uL
VH-IE-UL

VH-I8-UL

vH-18-u-

RllS
l(-18

$l-c0
cc-ce LH-LAI'P

1552259

]t{
RIi-LA}P

cv_Rr{

vH-16-uL ---f,IT-? RFrs
wH-16-UL---Uij B{8

vH-14-t,.

vH-14-r.r_
vH-la-LL

A

d{oc,sg-cro
Fi-ectgg-cvt
J+Acl99-cD3
lr,:---AC 199-CE I

{6-Fkros-cnr
Gf,CI-EREA(ERI
xxxxxx

GFCI-EREA(ERA
xxxxxx

k-#&l07-cva
EFACloe-cv3

UH-1?-UL

vH-t2-uL

vH-10-u_

vri-10-u-

P!VERSI.,'PPLY-8REA(ER
xxxxxxx

VH-1O.LL
vH-10-u_

l
c6-cl

1a97t61
vH-ta-rL.EI c$il BTRy (-) crL

cG-c2
t?97t61

vH-l{-[-E ct}}{ STRY (+) cBL

vH-16-r..rL

vH-l,t-Lt-

vH-14-trL

CV

uH-12-tL

vH-12-rJL

vH-t4-ut-

vH-14-uL
cG-c3
FUSE-BLOCK
962731

vH-14-uL VH-1,(-UL vH-14-uL

uH-16-UL

vH-14-uL VH-14-I,JL dl- -.$!
-u:evg_:ta__FAc 108-cc lsSEE SHEET 5 VH-I4-UL

vH-14-r.rl
VH-I4.UL vH-14-UL

vH-14-uL vH-14-uL

VH-l,l-tl-
vH-16-LL
VH.I6-UL

VH-I4-UL FBR NOTES StT SHEET I
VH-t,l{-..1.
vH-rl-rf --------+l
vH-r6-rr- ---lvH-16,{l- ------------J

vH-l{-uL

lcoln wEATHSR oPTToNAL-vrRINc

)LJ

I

P--'{4r*C103-CF,l
EFror-crs
HTATER-EREAI(ER
xxxxxxx

I

I

KE-TSTAT
ruHAA-XT-I

vH-12-uL
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WIRING SCHEDULE

ITEM FROM. TO DESCRIPTION QTY-SIZE

1 GENSET - ATS

GENSET START SIGNAL 4 - #14 AWG THHN

EI\4ERGENCY POSITION 2 - #14 AWG THHN

SPARES 2. #14 AWG THHN

2
GENSET. RS485 ANNUNCIATOR

PANEL

DC POWER 2. #14 AWG THHN

RS485 COMMUNICATIONS BELDEN 8618 3 CONDUCTORS, SHIELD
OR EOUAL BY CUSTOMER

3 REI,4OTE E-STOP BUTTON
2x#12 AWG
FED FROM GENSET

8Y CUSTOMER

4 GENSET - SHORE POWER 20 Al\4P,24U12OV,16 BY CUSTOMER

1 3 1

NOTES:

A. AC AND DC WIRES MUST BE IN SEPARATE CONDUITS.

B. PLEASE REFER TO DESIGN ENGINEER AND ELECTRICAL ONE.LINE DIAGRAI\,,IS FOR ACTUAL PROJECT

SPECIFIC REQUIREMENTS.

C. GENERATORSTARTCONTACTS,PERNECTOO.lO.O.3,TOBECONTINUOUSLYfuIONITOREDREQUIRES

NORMALLY OPEN (N.O.) CONTACTS WIRED IN PARALLEL AND NORMALLY CLOSED (N.C.) CONTACTS

WIRED IN SERIES PER ATS.

O. PETERSON TECHMCIAN WLL CONRGURE THE START SIGML MC'NITORING.

E. LAYOUT IS SHOWN FOR TYPICAL LAYOUT. t{OT PROJECT SPECIRC.

F. AL wlRES MUST BE CLEARLY IDENTIFIED IYITH LAAELS ON AOTH ENOS. E

L

It
I
tt
t
!
t
I

L
it
r
Li
!

t
(

tt
I

D

I

t.
/.

)

]

)
I
\

C
SHORE
POWER

C

loerERsoN EN'
NONE

Cg-C18 STANDARO

CUSTOMER INTERCONNECT

7

REMOTE E.STOP

GENSET
RS485 REMOTE

ANNUNCIATOR PANEL

SWTCH (ATS)
(SEE NOTE C)

PPSET2Ol

1

2A
182
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ELECTRIC POWER - Technical Spec Sheet
STANDARD

c15

Oa* 
ekW 625 kVA/ 60 HzJ 1800 rpm/ 480 V/ 0.8 Power Factor

- Rating Type: STANDBY Emissions: U.S. EPA Cerffied for Stationary Emergency
Use Only (Tier 2 Nonroad Equlvalent Emlsslon Standards)

GAT'

c15

500 ekW 625 kVA
60 Hzl 1800 rpm/ 480 V

lmage shown may not reflect actual configuration

Metric English

Cooling Systemr

Engine Coolant Capacity 20.8L 5.5 gal

lnletAir

Combustion Air lnlet Flow Rate 38.2 m3/min 1347.7 cfm

Max. Allowq.ble,Combustion Air lnlet Temp 49" C 120" F

Exhaust System

Exhaust Stack Gas Temperature 531.1 ' C 988.0' F

Exhaust Gas Flow Rate 102.1 m3/min 3605.5 cfm

Exhaust System Backpressure (Maximum Allowable) 10.0 kPa 40.0 in. water

SECTION 2A
Page 41 ot 182
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Package Performance

Genset Power Rating with Fan @ 0.8 Power Factor 500 ekW

Genset Power Rating 625 kVA

Aftercooler (Separate Circuit) N/A N/A

FuelConsumption

\ too% Load with Fan 137.0 Lthr 36.2 gallhr

75o/o Load with Fan 1 '10.5 L/hr 292gallhr

50% Load with Fan 71 .3 Lthr 18.8 gal/hr

25o/o Load with Fan 41.9 Lthr 11.1 gallhr

o
TSS-DM81 55-04-GS-EPG-81 74557.pdf @ 2017 Caterpillar All Rights Reserved
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c15

500 ekW 625 kVN 60 HzJ 1800 rpm/ 480 V/ 0.8 Power Factor

Rating Type: STANDBY Emissions: U.S. EPA Certified for Stationary Emergency
Use Only (Tier 2 Nonroad Equivalent Emission Standards)

DEF!NITIONS AND CONDITIONS

For ambient and altitude capabilities consult your Cat dealer. Air flow restriction (system) is added to existing

restriction from factory.

2. UL2200 Listed packages may have oversized generators with a different temperature rise and motor starting

characteristics. Generator temperature rise is based on a 40" C ambient per NEMA MG1-32.

3. Emissions data measurement procedures are consistent with those described in EPA CFR 40 Part 89, Subpart D &

E and lSO8178-1 for measuring HC, CO, PM, NOx. Data shown is based on steady state operating conditions of
77" F, 28.42 in HG and number 2 diesel fuel with 35' API and LHV of 18,390 btu/lb. The nominal emissions data

shown is subject to instrumentation, measurement, facility and engine to engine variations. Emissions data is based

on 100% load and thus cannot be used to compare to EPA regulations which use values based on a weighted cycle

ELECTRIC POWER - Technical Spec Sheet
STANDARD

DAT"

SECTION 2A
Page 42o1182
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Heat Rejection

Heat Rejection to Jacket Water 182 kW 10375 Btu/min

Heat Rejection to Exhaust (Total) 493 kW ".28039 Btu/min

Heat Rejection to Aftercooler 121 kW 6860 Btu/min

Heat Rejection to Atmosphere from Engine 91 kW 5182 Btu/min

Heat Rejection to Atmosphere from Generator 29 kW 1655 Btu/min

Altematof- Referto Generator Data Sheets

Motor Starting Capability @30Yo Voltage Dip 1428 skVA

Current amps

Frame Size LC61 14F

Excitation SE

-]l,}qp.ffi
130"C

Emissions (Nominal)3

NOx 2129.1m9/Nm3 4.6 g/hp-hr

co 301.5 mg/Nm" 0.6 g/hp-hr

HC 8.8 mg/Nm' 0.0 g/hp-hr

PtVI 9.5 mglNm3 0.0 g/hp-hr

o
TSS-DM81 55-04-GS-EPG-81 74557.pdf O 2017 Caterpillar All Rights Reserved
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Rating Type: STANDBY Emissions: U.S. EPA Certified for Stationary Emergency
Use Only (Iier 2 Nonroad Equivalent Emission Standards)

Applicable Codes and Standards:
AS1359, CSAC22.2 No100-04, UL142,UL489, U1869, UL2200,

NFPA37, NFPATO, NFPA99, NFPA11O, IBC, IEC6OO34-1, 1503046, ISO8528,

N E MA MG'1 -22, N E MA MG 1 -33, 2006 I 95 lEC, 2006 I 421 EC, 2004 I 1 081 EC.

Note: Codes may not be available in all model configurations. Please consult your local Cat Dealer representative for
availability.

STANDBY:Output available with varying load for the duration of the interruption of the normal source power. Average
power output is 70% of the standby power rating. Typical operation is 200 hours per year, with maximum expected usage

of 500 hours per year.

Ratings are based on SAE J1349 standard conditions. These ratings also apply at 1503046 standard conditions

Fuel Rates are based on fuel oil of 35o API [160 C (600 F)] gravity having an LHV of 42780 kJ/kg (18,390 Btu/lb) when

used at 29o C (85o F) and weighing 838.9 g/liter (7.001 lbs/U.S. gal.). Additional ratings may be available for specific
customer requirements, contact your Cat representative for details. For information regarding Low Sulfur fuel and

Biodiesel capability, please consult your Cat dealer.

www. Cat-ElectricPower. com

Performance No. : DIVBl 55-04

Feature Code: ClSDECF

Generator Arrangement: 4 1 83867

Date:0612612017

Source Country: U.S.

CAT

SECTION 2A
Page 43o1182
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o
The lnternational System of Units (Sl) is used in this publication. CAT, CATERPILLAR, their respective

logos, ADEM, EUl, S.O.S, "Caterpillar Yellow" and the "Power Edge" trade dress, as well as corporate

and product identity used herein, are trademarks of Caterpillar and may not be used without permission.

o
TSS-D[,181 55-04-GS-EPG-81 74557.pdf O 2017 Caterpillar All Rights Reserved

ELECTRIC POWER - Technical Spec Sheet
STANDARD

c15

Hzl 1800 rpm/ 480 V/ 0.8 Power Factor
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Systems Data October 26,2077
For Help Desk Phone
Numbers Click Here

Reference Number: DMB155

AIR INTAKE SYSTEM
THE INSTALLED SYSTEM MUST COMPLY WITH THE SYSTEM LIMITS BELOW FOR ALL EMISSIONS CERTIFIED
ENGINES TO ASSURE REGULATORY COMPLIANCE.

COOLING SYSTEM

ENGINE ONLY COOLANT CAPACITY GAL

MAXIMUM ALLOWABLE JACKET WATER OUTLET TEMPERATURE DEG F

REGULATOR LOCATION FOR JW CIRCUIT
MAXIMUM UNINTERRUPTED FILL RATE G/MIN

ENGINE SPEC SYSTEM

CYLINDER ARRANGEMENT

NUMBER OF CYLINDERS

NDER BORE DIAMETER

PISTON STROKE

ES/COMBUSTION CYCLE

EXHAUST SYSTEM
THE INSTALLED SYSTEM MUST COMPLY WITH THE SYSTEM LIMITS BELOW FOR ALL EMISSIONS CERTIFIED
ENGINES TO ASSURE REGULATORY COMPLIANCE.

MAXIMUM ALLOWABLE SYSTEM BACK PRESSURE IN-H20
MANIFOLD TYPE

FUEL SYSTEM

G/HR

N2A
Page 45 ol 182

FXUilXXXXIO0(
https://tmiwebclassic.cat.con/tmi/servlet/TMIDirector?&Action:rdbutton&refkind:RNT... 1012612017

CATEBPIL[AR-

o

MAXIMUM ALLOWABLE INTAKE RESTRICTION WITH CLEAN ELEMENT 15 IN-H20
MAXIMUM ALLOWABLE INTAKE RESTRICTION WITH DIRTY ELEMENT 25 IN-H20
MAXIMUM PRESSURE DROP FROM COMPRESSOR OUTLETTO
MANIFOLD INLET (OR MIXER INLET FOR EGR)

4.4 IN-HG

5.5
219
OUTLET

5.0

INLINE
6

5.4 IN

6.7 IN
TOTAL CYLINDER DISPLACEM ENT 928 CU IN
STANDARD CRANKSHAFT ROTATION FROM FLYWHEEL END CCW

STANDARD CYLINDER FIRING ORDER 1-5-3-6-2-4
NUMBER 1 CYLINDER LOCATION FRONT

4

40
DRY

MAXIMUM FUEL FLOW FROM TRANSFER PUMP TO ENGINE 69.2
MAXIMUM ALLOWABLE FUEL SUPPLY LINE RESTRICTION 8.9 IN-HG
MAXIMUM ALLOWABLE FUEL TEMPERATURE AT TRANSFER PUMP
INLET

t40 DEG F

MAXIMUM ALLOWABLE FUEL RETURN LINE RESTRICTION IN-HG
NORMAL FUEL PRESSURE IN A CLEAN SYSTEM 90.1 PSI

FUEL SYSTEM TYPE MEUI
MAXIMUM TRANSFER PUMP PRIMING LIFT WITHOUT PRIMING PUMP L2.7 FT

LUBE SYSTEM

CRAN KCASE VENTILATION TYPE TO ATMo

la.o



CENTER OF GRAVITY LOCATION - X DIMENSION - FROM REAR FACE
oF BLOCK - (REFERENCETM7077) 22.2 IN

CENTER OF GRAVITY LOCATION - Y DIMENSION - FROM CENTERLINE
oF CRANKSHAFT - (REFERENCETM7077) 9.4 IN

CENTER OF GRAVITY LOCATION - Z DIMENSION - FROM
CENTERLTNE OF CRANKSHAFT - (REFERENCETM7077) 0 IN

STARTING SYSTEM

MINIMUM CRANKING SPEED REQUIRED FOR START 115

LOWEST AMBIENT START TEMPERATURE WITHOUT AIDS 32 DEG F

o

Page2 of2

MOUNTING SYSTEM
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Package Data Display

Pecxaae Dere [ClflDECF]

Feature Code: Cl5DECF

Engine Sales Model: Cl5
EKW WF: 500.0

Rating Type:

Engine Arrangement Number:

Noise Reduction:

Page I of2

Ocroeea 26, 2017
For Help Desk Phone Numbers Click here

STANDBY Sales model Package: PGS500

4206876 Hertz: 60

0 dBA Back Pressure: 0.0 inH2O

o

Package Cooling lnformation

Open Cooling Data
o Ambient Capability Ambient Capability Ambient Capability Ambient Capability
Lo"d Attllo* Kate sclm 

Sea Level (Deg F) 300 m (Deg F) 600 m (Deg F) 900 m (Deg F)

0 y2 314 0 U2 314 0 y2 314 0 y2 3/4 0 tl2 314

inH2O inH2O inH2O inH2O inH2O inH2O inH2O inH2O inH2O inH2O inH2O inH2O inH2O inH2O inH2O

100.0 29770 27827 26909 140 140 136 131 131 131 113 113 ll3 95 95 95

75.0 29770 27827 26909 140 140 140 140 140 140 r40 140 140 140 140 140

Package Sound lnformation

Sound Comments: 1m - ISO 8528-10, 15-Pt. grid; 7m - SAE J1074,4-Pt. spatial average; 15m
- calculated from 7m data (free field dispersion)

Distance:3.3 Feet open Sound Data

EKW 7o OVERALL OBCF OBCF OBCF OBCF OBCF OBCF OBCF OBCF

wF LOA 
_ souND 63HZ t25HZ 250II2 500H2 1000H2 2000II2 4000II2 8000H2.D DBIA; DB DB DB DB DB DB DB DB

500.0 100.0 105.0 102.0 95.0 99.0 98.0 100.0 98.0 93.0 100.0

375.0 75.0 104.0 101.0 94.0 99.0 98.0 99.0 96.0 92.0 97.0

2s0.0 50.0 102.0 99.0 93.0 98.0 98.0 98.0 95.0 90.0 91 .0

t25.0 25.0 102.0 98.0 92.0 99.0 98.0 98.0 94.0 90.0 87.0

Distance: 23.0 Feet

OVERALL OBCF OBCF OBCF OBCF OBCF OBCF OBCF OBCF
::l i'^ . ^ souND 63HZ t2srrz 2sllrrz 500H2 1000H2 2000rlr2 4000rr2 8000H2W/T ",O, DBIA; DB DB DB DB DB DB DB DB

500.0 100.0 95.0 g2.o 85.0 89.0 88.0 90.0 88.0 83.0 90.0

37s.0 7s.0 94.0 91.0 84.0 89.0 88.0 89.0 86.0 82.0 87.0

2s0.0 50.0 92.0 89.0 83.0 88.0 88.0 88.0 85.0 70.0 81.0

125.0 2s.0 92.0 88.0 82.0 89.0 88.0 88.0 84.0 80.0 17.0

Distance: 49.2 Feet

OVERALL OBCF OBCF OBCF OBCF OBCF OBCF OBCF OBCF
1l.l /"^ . * souND 63HZ r2slgz 2s0r.Z slllgrz r000Hz 2000H2 4000H2 8000H2w/l "'o' DBla; DB DB DB DB DB DB DB DB

s00.0 100.0 89.0 86.0 79.0 83.0 82.0 84.0 82.0 77.0 84.0

37s.0 75.0 88.0 85.0 78.0 83.0 82.0 83.0 80.0 76.0 81.0

250.0 s0.0 86.0 83.0 77.0 82.0 82.0 82.0 79.0 74.0 7s.0

t25.0 25.0 86.0 82.0 76.0 83.0 82.0 82.0 78.0 74.0 71.0
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Package Data Display

Open Exhaust Sound Data
Distance: 3.3 Feet

OVERALL OBCF OBCF OBCF

irl l"o^, igi^l' ff{' ';;"'';:'
500.0 r 00.0 121.0 I 18.0 1 r 5.0 120.0

375.0 75.0 12t.0 118.0 115.0 119.0

250.0 50.0 117.0 9r.0 99.0 I 1 1.0

125.0 25.0 112.0 89.0 93.0 108.0

OBCF OBCF OBCF OBCF OBCF
500H2 l000HZ 2000H2 4000H2 8000H2
DB DB DB DB DB

I 14.0 I 10.0 106.0 100.0 93.0

114.0 109.0 105.0 100.0 91.0

l 09.0 I 05.0 I 04.0 96.0 80.0

104.0 10r.0 99.0 88.0 60.0

Page 2 of2
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Caterpillar Confi dential : Green
Content Owner: Commercial Processes Division
Web Master(s): PSG Web Based Svstems Support
Current Dale: 10126!2017 1'.51'.27 PM
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PERFORMANCE DATAIDMS1 55I Octobsr 26, 2017

lrformance 
Number: DM8155 Change Level: 04

SALES XOOEL:
BRAND:
ENGINE POWER (BHP):

GEN POWERWTH FAil (EKW):

CO]{PRESSION RANO:
RATING LEVEL:
PUMP QUANTTY:
FUEL TYPE:
XANIFOLD TYPE:
GOVERNORTYPE:
CAMSTIAFTTYPE:
|GNMON TYPE:
ITUECTOR TYPE:
REF EXH STACK D T'ETER (lN}:

TAX OPERATING ALTIIUDE (FT):

c15
CAT
762
s00.0
16.1

STANOBY
1

OIESEL
DRY
ELEC
STANDARD
cl
EUI

6
3,281

DI

1,600
80
33.7
TA
ATMC
JW+OC, ATAAC
120
192.2

SINGLE
1

GTA55188956T-1.58
2006
2,O25.0

COMEUSTION:
ENGINE SPEED (RPil}:
HERTZ:
FAN POWER (HP):

ASPIRATION:
AFTERCOOLER TYPE:
AFTERCOOLER CIRCU]T TYPE:
ll{LET XANIFOLD AIR TErrlP (F):

JACKETWATERTEUP (F):
TURBO CONFIGURATION:
TURBO OUANT]TY:
TURBOCHARGER MODEL:
CERTIFICANON YEAR:
PISTON sPD @ RATED ENG 8PD (FI/[IN):

INDUSTRY SUBINDUSTRY APPLICATION

OIL AND GAS LAND PRODUCTION PACKAGED GENSET

ELECTRIC POWER STANOARD PACKAGED GENSET

General Performance Data

GENSET
POWERwlTH
FAN

POWER TEMP TEMP PRES
PERCE'{T
LOAD

ENGINE
OUTLETTEIPEFF PRES

(BMEP}
FUEL
CONSUMPTN

CONSUMPTN PRES
(vFc)

FEKW %
,| 988.0100500.0

.7 45.9 973.8450.0 90

1 42.3 956.6

11 947.838.8

1 34.6 938.3

95.5 148.6 25.6 915.7

17.4 887.986.2

838.11 83.6 13.3

1't.3 81.0'12.5 910.6 'to.2 768.4

11.1 9.1 857.10.355 79.8 9.0 72s.6

7.00.368 / 6.b 795.3 8.0 674.7

6.1109 52 0.420 6.5 76.2 639.0

GENSET
POWERWITH
FAN

IYETINLITAIR ENGII{E
VOLFLOW d'TLETreI
RATE EXHGASVOL

FLOWRATE

WETINLETAIR WETEXHGAS
tttAss FLow MAss FLow
RATE RATE

WETEXHVOL DRYEXHVOL
FLOWRATE(32 FLOWRATE
DEGFAND (32DEGFAXD
29.98 rN HG) 29.98 tr{ HG)

PERCETiIT

LOAD
ENGINE
POWER

COMPRESSOR
OUTLET PRES

COMPRESSOR
OUTLET IEHP

DEG FBHP IN.HG CFM CFM LB/HR LB/HR FT3/MIN

'100 762 405.8 1 I

90 683 72 402.2 1

38't.3400.0 80 607 66 1 7

361.0 187.1375.0 75 570 61 9.4

336.1350.0 70 534 u '139.2

300.0 60 462 40

744.6 679.6

1 I 600.0

534.1,3 1 579.6

11 't52.7 581.8 .2 7 ,| 546.4 505,6

140.6 55'1.11 I 190.0 515.8 479.7

109 1 18.5 497.4 46'1.15 940.2 1U.4

Heat Rejection Data

LolTY HEAT
VALUE

HIGH HEAY
VALUETO EXH

FAN
WTH LOAD POYI'ER TOJACKET TO RECOVERY COOLER AFTERCOOLERENERGY
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10,375 5,182 17,1 19 4,138 77,688s00.0 100 762 28,039 6,860 32,301 42,757

27,298 '16,583 77,62250.0 90 b6J 9,686 4,904 3,88'l 6,775 28,958 72,867

15,270r.0 80 607 8,796 4,826 25,540 3,549 6,061 25,750 66,626 70,974

24,127 24,147l'15.0 570 8,322 4,716 14,230 3,337 5,388 62,652 66,740

7,911 '13,011 3,1 04350.0 70 534 4,524 22,387 4,610 22,642 58,272 62,074

7,240 18,412 10,458 3.',t27 19,61 1300.0 60 462 4,038 2,621 49,217 s2,428
2,153 1,957 16,633250.0 50 392 6,630 3,455 14,380 8,084 40,417 43,054

11,8't2 1,786 't,321 13,687200.0 40 323 5,924 2,968 6,328 33,524 35,712

5,1 87 4,713 1,435 10,732150.0 30 253 2,459 9,4U 880 26,935 28,692

2.'196 1,2U125.O 4,807 8,319 3,963 716 9,239 23,729 25,277

1,924 7,227 'l,093 7,727'100.0 20 't82 4,414 3,2',t2 577 20,530 21,869

1,370 1,67750.0 10 109 3,615 5,008 749 4,629 14,057 14,974

Emissions Data

RATED SPEED POTENTIAL SITE VARIATION: 1800 RPM

RATEO SPEED NOMINAL DATA: 1800 RPM

KG/HR 110 65

PART MATTER 16.11

TOTAL NOX 129.1svo MG/NM3 1 'r93.7 .9

TOTAL CO 410.5 362.1 751.95% MG/NM3 301.5 354.0

TOTAL HC 29.75% 8.8 '1s.9 18.0

PART MATTER 41.11 43.4
'1981 613 1

PART MATTER o.12 0.15

TOTAL NOX 7.57LB/HR 3.43 3.95 2.79 1,M
TOTAL CO 1.16LB/HR ,| 0.66 0.37 0.44

TOTAL HC LB/HR 0.04 0.05 0.04 0.04 0.05

410co2 LB/HR 786 633 243 144

MATTER LB/HR 0.04 0.07 0.09 0.06 0.04

IN EXH 11.48.3 9.6 9.4 '14.3
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lSulatory lnformation

EPA TIER 2 2(x)6 - 2010

Locality
u.s. (rNcL cALtF)

Agency
EPA

R.gulatlon
NON.ROAD

Tl.rrstag.
TIER 2

Ma Llmits - G/BKUI - HR
CO: 3.5 NOx + HC; 6.4 P[4: 0.20

2011 - 
-

fier/Stage
EMERGENCY STATIONARY CO: 3.5 NOx + HC: 6.4 PNI: 0.20

Locality Agency Regulatlon
EPA STATIONARY

Altitude Derate Data

ALTITUDE CORRECTED POWER CAPABILITY (BHP)

10050 60 70 fi030 40
OPERATING

0 762 762 762 762 762 762 762 762 762

1 762 762 762 762 762 762

762 762 762 762 762

762 762 762 762

762 762 762 762 7s1 737 71',l

735762 762 750 736
712736

6897 722 707 693

566 666693 680

553 544 644

540 522 623

501 602614
497 489 481 582588

477 469 461 562I
1 465 457 449 M2 542

445 438 430 423

Gross Reference

Englne Arangemont Englmdng Model Effscilvo SedalMo'dslTe3t Sp6c Settlng
VeEion Numb€r

0K6281 PP5612 28U923 G5282 FTEO2TU

0K6281 PPfi12 2864924 G5282 FTEO27

Performance Parameter Reference

Reference:DM9600-09
PERFORMANCE DEFINITIONS

PERFORMANCE DEFINITIONS OM96OO

APPLICATION:
ElEing porbmance tolerane vdu6 b€|fl are repGa€ntalive of a
q/pical pjoduclion engine t6ted in a elibratod dynarnomeler tast
collat SAE J1995 stendard €teH6 ffditDrc. Catspillar
mdntaiB lSO9001:2000 car0fied qulity manegomont systsms for
angim tct F*ilius to assurc a@Eto €llbEtion of tBst
equiprent Engins test data b corected in a@rdane wifi SAE
Jt995. Additionsl rsfer6nc6 mat8rial SAE J1228, J199, ISO 8665,
30le1:2002E, 30463:1909, 1585, 2534, 2288, end 9249 m8y tpply in
part s aB similar to SAE J1995. Sp.dal angine E0ng nquost

ffi{il**fflhs*'o,-'RANcE 
FAcroRs ('LU,M'NUS):

E,}Eust stack tomporaturo 8%
lnlet airfry 5% SECTION 2A
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lntak6 manitold pre$ure{age 10olo

eE$i:nump,ion3%
Spsifrc DEF @nsumpuon 3%
DEF Ete 5%
H@t €iection 5%

Heat E,lection oxhaust only 10olo

Heat Biection CEM only 10%
Hsat Rejection values basod on using tr€ted water
Torque is included tor truck and induslrial appli€tioN, do not
use tor G6n S6t or steady stat6 appli€tons.
On C7 - C18 engin6s, al sp€€ds of I 100 RPM and under th6se values
aro prcvided tor reference only, and may nol meet h€ tolBEnco
listed.
The$ valus do not apply to C280/360O. For 0ESe models, see the
tols€res listed below.
c280/3600 HEAT REJECTION TOLERANCE FACTORS (PLUS/MTNUS):

Heat rejoction l0%
Heat rejection to Atmosphere 50%
Heat rcjec{ion io Lub6 Oil 20%
H6at mjection lo Aftermler 5%
TEST CELL TRANSDUCER TOLERANCE FACTORS (PLUS/MINUS):

Torquo 0.5%
Sp6d 0.2%
Fuel tlow 1.0%
Temp€Etur€ 2.0 C degroes
lntako maniiold presure 0-1 kPa
OBSERVED ENGINE PERFORMANCE IS CORRECTED TO SAE J1995 REFERENCE
AIR ANO FUEL CONDITIONS.
REFERENCE ATMOSPHERIC INLET AIR
FOR 35OO ENGINES AND SMALLER
SAE J1228 AUG2002 lor marine sngin$, and J1995 JAN20'14 for other
onginos, ralerane atrnGpheric presuE !B 100 KPA (29.61 in hg),
snd standsrd t6mp€ature is 25dog C (77 deg F) at 3070 relative
humidity et tle stated aftel@ls water temp, or lnlot manifold
tsmP.
FOR 3600 ENGINES
Engine Eting obtainod snd pre*nted in a@rdane wih ISO 3046/1
and SAE J1995 JANJAN2o14 reforence atmospheric pEssura is 100
KPA (29.61 in hg), and standard tempeEture is 25deg C (r/ deg F)

CHd'*#**i*****",'-
stabiliz€d opeEting conditions.
REFERENCE EXHAUST STACK DIAMETER
The Relerene Exhaust Stsck Oiameter published wih this dalaset
ls only us€d for tho calculation of Smoks Opacity values displayed
in this data$t This valuo doss not n@ssarily repre$nt he
actual stacl diamater of he €ngin6 due to he va.iety of €xhaust
stack adapter options available. Consult the prie list, 6ngin6
order or generel dimension dEwings for fie acdual stack diameter
slze ordorsd or optlom avallablo.
REFERENCE FUEL
OIESEL
Rsf6r6ne tuol is #2 distillats diesel wilh e 35APl gmvity;

A lower h6ating value is 42,780 KJ/KG (18,390 BTU/LB)
when usod at 29 deg C (84.2 deg F), where h€ dsnsity
is 838.9 GAiter (7.001 Lbs/Gal).
GAS
Refe€nm natuGl gas tuel has a low€r heating valu6 of 33.74 KJ/L
(905 BTU/CU Ft), Lil BTU Etings ar6 based on 18.64 Ki/L (500

BTU/CU FT) lorer hoating value g€9. Propano Etings are based on
87.56 KJ/L (2350 BTU/CU Ft) lilor h€ting value ga-
ENGINE POWER (NET) IS THE CORRECTED FLYWHEEL POWER (GROSS) LESS
EXTERNAL AUXILIARY LOAD
Engine @roctEd 9ro$ outsut indudes the porer requir€d to drive
standard squipment; lub€ oil, scavong€ lubo oil, fuel trensfo(
ffimon rail fuel, separato ciruit aftercoolor and iackct mter
pumps. Engino n€t pow6r availablo tor ho oxtomal (fly1vh€l)
load is clculst€d by subtrac{ing rle sum of auxiliary l€d lrcm
tE 6r€ct6d grcss flywh6el out put power. Typical auiliary
bads are Ediator mling fam, hydculb Brmps, air compGssoB
and battery drarging altematoE. Fd Tier 4 Etings edditimal
Parasitic losses would also include lntaka, and Exhaust
Roslrictions.
ALTITUDE CAPABILIry
Altitude capability is hs maximum alttude abov6 s€a level al
standad temperatuE end standard prsure at whidr fte ongine
@uld develop full Eted outsut porer on he erent p€rfoman€
drta s6t

eh:iffi ;,;;: "*,,*'::";:T ;::,,,ls he lnlet eir temp at h6 compros inlat
Englnes with AOEM MEUI and HEUI tuel systere opsatjng at
@nditions sbove the defined ahttude €pability de€te for

Octobor 26, 2017
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atmcphoric pre$ure and tempeEture @nditions ouBide fE values

ffir*i#rm*#fffs#Ir,",
tedrnical EpEsentativo for non standard ratings.
REGULATIONS ANO PRODUCT COMPLIANCE
TMI Embslons lnfomation is presented at'nominal'and 'Potondal
Site Variation' valuss tor 6tandard ratings. No toloEn@s are
spplied to he 6mbsiom data. Th& values aE subjecl to drang€
at any fme. The controlling fedeEl and lGl smission
rsquiremonts need to b€ verilied by ydr Caterpillar tadrni€l
ropr6sentatve.
Custome/s may have sp€cial emision site .equirements that n@d
to b€ vedfied by h6 Catsrpillar Prcducl Group enginoor
EMISSIONS DEFINITIONS:
Emisims: DM1176
HEAT REJECTION OEFINITIONS:
Oi6s6l Ci@it Type and HHV Balance : OM95O0

HIGH DISPLACEMENT (HO) DEFINITIONS:
3500: EM1500
RATING DEFINITIONS:
Agrl@lture : TI!6008
Fir6 Pump:Ti6009
G€neEtor S€t: Tt\6035
G€neBtor (Gas) : T16041
lndustial Dlas€l : T[6010
lndustlial (Gas) : Tii6O40
lrigation :TM574g
L@molive : Ttv6037
Marino Auxlllary : Ti,S036
Marine Prop (Exc6pt 3600) : TM5747
Marine Prop (3600 only): TM52a
MSHA:Ttt6O42
Oil Field (P6trol€um) : TIr/601I
Of-Highway Truck : T[,6039
On-Highway Truck : Ti6o38
SOUND DEFINITIONS:
Sdnd Piler: OM8702
Sound Pressurc : ru7080

o
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Caterpillar Generator Data Page I of8

GexeaeroR DATA Ocroaen 26, 2017
For Help Desk Phone Numbers Click here

Selected Model
Engine: C15 Generator Frame: LC7034J Genset Rating (kW): 500.0 Line Voltage: 480

Fuel: Diesel Generator Arrangement: 4183887 Genset Rating (kVA): 625.0 Phase Yoltage:277

Frequency: 60 Excitation Type: Permanent Magnet Pwr. Factor: 0.8 Rated Current: 75 I .8

Duty: STANDBY Connection: SERIES STAR Application: EPG Status: Current
Version:
4t20s /40001 t4t43t t8568

S lnformation

Generator Excitation
No Load Full Load, (rated) pf

Series Parallel

Excitation voltage: 9.96 Volts 39.15 Volts Volts

Excitation current 0.83 Amps 2.68 Amps Amps

SECTION 2A
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Generator Efficiency
Per Unit Load kW Efficiency %

0.25 t25.0 91.0

0.5 250.0 93.5

0.1s 375.0 94.4

1.0 500.0 94.4

Generator Specification
Frame: LC7034J Type: LC No. ofBearings: I

Winding Type: RANDOM WOLIND Flywheel: 14.0

Connection: SEzuES STAR Housing: 1

Phases:3 No. ofleads: 12

Poles: 4 Wires per Lead:2
Sync Speed: 1800 Generator Pitch:0.6667

Reactances
SUBTRANSIENT - DIRECT AXIS X''A

SUBTRANSIENT - QUADRATURE AXIS X'q

TRANSIENT - SATT]RATED X'A

SYNCHRONOUS - DIRECT AXIS Xa

SYNCHRONOUS - QUADRATURE AXIS Xq

NEGATIVE SEQUENCE X2

ZERO SEQUENCE Xo

Time Gonstants
OPEN CIRCUIT TRANSIENT - DIRECT AXIS T'AO

SHORT CIRCUIT TRANSIENT - DIRECT AXIS T'O

OPEN CIRCUIT SUBSTRANSIENT - DIRECT AXIS T''AO

SHORT CIRCUIT SUBSTRANSIENT - DIRECT AXIS T''O

OPEN CIRCUIT SUBSTRANSIENT - QUADRATURE AXIS T''qO

SHORT CIRCUIT SUBSTRANSIENT - QUADRATURE AXIS T''q

EXCITER TIME CONSTANT T"

ARMATURE SHORT CIRCUIT T"

Per Unit
0. I 028

0.1183

0.t289

2.6302

1.5788

0.1 107

0.0076

Ohms
0.0379

0.0436

0.04'7 5

0.9696

0.5820

0.0408

0.0028

Seconds
2.0390

0. l 000

0.0130

0.0100

0.1 330

0.0100

0.0300

0.01s0

Short Circuit Ratio: 0.45 Stator Resistance: 0.0089 Ohms Field Resistance : 0.357 Ohms

Voltage Regulation
Voltage level adjustment: */- 5.0%

Voltage regulation, steady state: */- 0.5%

Voltage regulation with 37o speed change: +/- 0.5%

Waveform deviation line - line, no load: less than 2.0%

Telephone influence factor: less than 50

o
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Selected Model
Engine: Cl5 Generator Frame: LC7034I Genset Rating (kW): 500.0 Line Voltage: 480

Fuel: Diesel Generator Arrangement: 4183887 Genset Rating (kVA): 625.0 Phase Yoltage: 277

Frequency: 60 Excitation Type: Pennanent Magnet Pwr. Factor: 0.8 Rated Current: 75 1.8

Duty: STANDBY Connection: SERIES STAR Application: EPG Status: Current
Version:
4t205 110001 l4t43t /8568

Generator Mechanical lnformation

Selected Model
Engine: Cl5 Generator Frame: LCl034J Genset Rating (kW): 500.0 Line Voltage: 480

Fuel: Diesel Generator Arrangement: 4183887 Genset Rating (kVA): 625.0 Phase Yoltage:277

Frequency: 60 Excitation Type: Pennanent Magnet Pwr. Factor: 0.8 Rated Current: 75 1.8

Duty: STANDBY Connection: SERIES STAR Application: EPG Status: Current
V€rsion:
41205 /40001 /4t43t /8568

SECTION 2A
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xll-643.0 mmll-zs.: IN

Dimension Yll0.0 mm ll0.0lN
Dimension zllo.o mm llo.o ttl

Genter of

. "X" is measured from driven end of generator and parallel to rotor.
Towards engine fan is positive. See General lnformation for details

. "Y" is measured vertically from rotor center line. Up is positive.

. "2" is measured to left and right of rotor center line. To the right is
positive.

Generator WT: 1550 kg * Rotor WT: 579 kg * Stator WT: 971 kg

3,417 LB 1,276LB 2,141L8

Rotor Balance:0.0508 mm deflection PTP

Overspeed Capacity :125% of synchronous speed

Generator Torsional Data

Jl : Coupling
and Fan

J2 = Rotor
TOTALJ=Jl+J2+J3

J3 = Exciter
End

JI
7.6 LB IN. s2

0.86 N m s2

Kl = Shaft Stiffness between
Jl + J2 (Diameter 1)

Kl Min Shaft Dia I
75.2 MLB IN./rad 5.7 IN.

8.5 MN m/rad 145.0 mm

J2

70.1 LB IN. s2

7.92 N m s2

Total J

81.0 LB IN. s2

9.15 N m s2

K2 : Shaft Stiffness between
J2 + J3 (Diameter 2)

K2 Min Shaft Dia 2 J3

73.3 MLB lN./rad 5.5 IN. 3.3 LB IN. s2

8.28 MN m/rad 140.0 mm 0.37 N m s2



Caterpillar Generator Data

Generator Cooling Requirements -
Temperature - lnsulation Data

Cooting Requirements: Temperature Data: (Ambient 40 0C)

Heat Dissipated: 29.7 kW Stator Rise: 105.0 0C

Air Flow: 72.0 m3lmin Rotor Rise: 105.0 0C

Insulation Class: H

Insulation Reg. as shipped: 100.0 MO minimum at400C

Thermal Limits of Generator
Frequency: 60 Hz

Line to Line Voltage: 480 Volts

B BR 80/40 704.0 kVA
F BR -105/40 800.0 kVA
H BR - 125t40 880.0 kVA
F PR - 130t40 880.0 kvA
H PR - 150140 933.0 kVA

H PR27 - 163t27 968.0 kVA

Selected Model
Engine: Cl5 Generator Frame: LC7034J Genset Rating (kW): 500.0 Line Voltage: 480

Fuel: Diesel Generator Arrangement: 4183887 Genset Rating (kYA): 625.0 Phase Yoltage:277

Frequency: 60 Excitation Type: Permanent Magnet Pwr. Factor: 0.8 Rated Current: 75 1.8

Duty: STANDBY Connection: SERIES STAR Application: EPG Status: Current
Version:
4t205 140001 /4t431 /8568

Motor Stafting

Page 3 of8
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SKVA

119

245

37't

517

664

821

98'7

I,163

I,350

1,550

1,764

r,993

, )lo

2,504

2,791

3,t01

Percent
Volt Dip

2.5

5.0
'7.5

10.0

12.5

15.0

17.5

20.0

22.5

25.0

27 .5

30.0

32.5

35.0

31.5

40.0

Et

E

o

trou
o
0-

40

35

30
It

20

15

10

5

o
0 1,000 2,000

SKVA
3,000

o
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Starting Capability & Current Decrement
Motor Starting Gapability (0.6 p0
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o
Gurrent Decrement Data

Current DecrementE Time
Cycle

0.0

1.0

2.0

3.0

4.0

5.0

7.5

10.0

12.5

15.0

20.0

2s.0

30.0

35.0

40.0

45.0

AMP

7,2'75

5,267

4,327

3,680

3,t6t

2,726

2,636

3,1 86

3,516

3,70 l

1 5?(

3320

3,190

3,t46

3,140

3,147

L0 20 30 40
E Time Cycle

0-
E

7,000

6,000

5,O00

.1,000

3,000

2,000

1,000

0
0

o

Instantaneous 3 Phase Fault Current: 7275 Amps Instantaneous Line - Line Fault Current: 6070 Amps

Instantaneous Line - Neutral Fault Current: 10157 Amps

Selected Model
Engine: Cl5 Generator Frame: LC7034l Genset Rating (kW): 500.0 Line Voltage: 480

Fuel: Diesel Generator Arrangcment: 4183887 Genset Rating (kVA): 625.0 Phase Yoltage:,277

Frequency: 60 Excitation Type: Permanent Magnet Pwr. Factor: 0.8 Rated Current: 751 .8

Duty: STANDBY Connection: SERIES STAR Application: EPG Status: Current
Version:
4120s /4000t t4t43t /8568

Generator Output Characteristic Cu rves
Open Circuit Curve

Open Circuit

Field
Current

0.0

t'7.2

20.3

23.8

28,2

34.6

46.t

69.5

t20.9

238.6

Line -
Line Volt

0

288

336

384

432

480

s28

576

624

6'72

700

500

500

400

300

200

100

o

o

I

oc

o
U 50 100 150 200 250

Field Current
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Short Circuit Curve

Shon Circuit

Field
Current

0.0

44.8

52.3

59.8

67.3

'74.7

82.2

89.7

9'l.l

104.6

Armature
Current

0

451

526

601

67'7

752

82'7

902

9'7'7

1,052

000L,

o

U
q)

ft,

750

500

250

0 25 50 75 100

Field Current

Selected Model
Engine: Cl5 Generator Frame: LC7034J Genset Rating (kW): 500.0 Line Voltage: 480

Fuel: Diesel Generator Arrangement: 4183887 Genset Rating (kVA): 625.0 Phase Yoltage: 277

Frequency: 60 Excitation Type: Pennanent Magnet Pwr. Factor: 0.8 Rated Current: 751 .8

Duty: STANDBY Connection: SERIES STAR Application: EPG Status: Current
Version:
41205 t40001 /41431 /8568

Generator Output Characteristic Curves
Zero Power Factor Curve

Zero Power

Field
Current

'74.7

91.5

94.6

98, I

t02.3

I 08.6

119.4

141.3

189.1

298.4

Line -
Line Volt

0

240

288

336

384

432

480

528

576

624

100 150 200 250 300
Field Current
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Caterpillar Generator Data

Air Gap Curve

Air Gap

Field
Current

0.0

17.0

r9.8

22.6

25.5

28.3

3l. t

34.0

36.8

39.6

Line -
Line Volt

0

288

336

384

432

480

528

5'76

624

6',72

L0 20 30

Fielcl Current
40

SECTION 2A
Page 60 of 182

xxuilxxxxtc,o(
https://tmiwebclassic.cat.com/tmi/servlet/cat.edis.tmiweb.gui.TMlDirector?Action:buildt... 1012612017

o

o

:
I

o

700

500

500

400

300

200

100

o
0

o

Page 6 of 8



o

o

Caterpillar Generator Data Page 7 of8

General Information

GENERATOR INFORMATION (DM79OO)

1. Motor Starting
Motor starting curves are obtained in accordance with IEC60034, and

are displayed at 0.6 power factor.

2. Voltage Dip
Prediction ofthe generator synchronous voltage dip can be made by
consulting the plot for the voltage dip value that corresponds to the
desired motor starting kVA value.

3. Definitions
A) Generator Keys
Frame: abbreviation of generator frame size
Freq: frequency in hertz.
PP/SB: prime/standby duty respectively
Volts: line - line terminal voltage
kW: rating in electrical kilo watts
Model: engine sales model

B) Generator Temperature Rise
The indicated temperature rises are the IEC,A.,IEMA limits for standby
or prime power applications. The quoted rise figures are maximum
limits only and are not necessarily indicative of the actual
temperature rise of a given machine winding.

C) Centre of Gravity
The specified centre ofgravity is for the generator only. For single
bearing, and two bearing close coupled generators, the center of
gravity is measured from the generator/engine flywheel-housing
interface and from the centreline ofthe rotor Shaft.

For two bearing, standalone generators, the center ofgravity is

measured from the end ofthe rotor shaft and from the centerline of
the rotor shaft.

D) Generator Curent Decrement Curves
The generator current decrement curve indicates the generator
armature current arising from a symmetrical three-phase fault at the
generator terminals. Generators equipped with AREP or PMG excitation
systems will sustain 300% of rated armature current for 10 seconds.

E) Generator Efficiency Curves
The efficiency curve is displayed for the generator only under the
given conditions of rating, voltage, frequency and power factor. This
is not the overall generating set efficiency curve.

Caterpillar Confidential : Green
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Caterpillar Generator Data Page 8 of8

Reactive Capability Curve

o

o

Selected Model
Engine: C15 Generator Frame: LC1034J Genset Rating (kW): 500.0 Line Voltage: 480

Fuel: Diesel Generator Arrangement: 4183887 Genset Rating (kVA): 625.0 Phase Yoltage: 277

Frequency: 60 Excitation Type: Permanent Magnet Pwr. Factor: 0.8 Rated Current: 7-5 1.8

Duty: STANDBY Connection: SERIES STAR Application: EPG Status: Current
Version:
4r205 /40001 /4143t /8s68

Operating Chan

?
!J
tEd

E

-1 -0.8 -0.6 -0.4 -0.2 CI 0.2

kVAr/ Rated kVA
0.,N 0.6 0.8 l"
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o INTEGRATED VOLTAGE
REGULATOR DAI'

r INTEGRATED VOLTAGE
REGULATOR

The lntegrated Voltage Regulator (lVR) is
designed to provide robust, precise closed-loop
control of the generator voltage, optimized
transient performance and industry leading
feature specification.

Caterpillar is leading the power generation
marketplace with power solutions engineered to
del iver u n matched fl exibi I ity, expanda bil ity,
rel ia bility a nd cost-effectiveness.

Genset Control
with IVR Logic

Excitation
Command

Voltage & Current
Sensinq<-

Excitation

Generator

----------------+ ?
Excitation

Module

-----------+

Current

lntegrated Voltage Regulator

a

o

FEATURES

When used with an Excitation Module, EMCP 4.3/4.4
a nd IVR-compatible EMCP 4.'l I 4.2 control lers offer:

. AutomaticVoltage Regulation (AVR)

. Programmable stability settings

. Soft start control with an adjustable time setting in
AVR control mode

. Dual Slope, Configurable Under Frequency (Volts/
Hz) regulation

. Three-phase or single-phase generator voltage
(RMS) sensing/regulation in AVR mode

. Setpoint adjustment from the EMCP display or Cat'
ET ServiceTool

. IVR Operating Status andVoltage Bias Overview
screens to provide an enhanced level ofuser
interface

. lntegratedVoltage Regulator event monitoring

EMCP 4.3/4.4 and |VR-compatible EMCP 4.2

controllers also offer:

Power Factor Regulation (PF)

Reactive Droop compensation

Line drop compensation

WORLDWIDE PRODUCT SUPPORT
. Worldwide parts availability through the Cat dealer

network

. Over 1,800 dealer branch stores operating in
200 countries

. The best product support record in the industry

. Cat dealers provide extensive post sale support including
maintenance and repair agreements

COMPLETE SYSTEM INTEGRATION

Fully designed and factory tested to work seamlessly
with Cat generators using Self Excitation (SE),

lnternal Excitation (lE)or Permanent Magnet (PMG)

excitation systems and EMCP controls.
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o INTEGRATED VOLTAGE
REGULATOR
INTEGRATED VOLTAGE REGULATOR FEATURE SPECIFICATION

DAT
@

EMCP 4.1 EMCP 4.2

o

EMCP 4.3 EMCP 4.4

SPECIFICATIONS

No Load to Full Load Regulation +O.5o/o +0.25Vo +0.250/o

Configurable Volts / Hz Characteristic

Configurable Knee Frequency

Regulator ResponseTime '10 ms 10 ms 5ms 5ms

Single andThree Phase Sensing

Voltage Adjustment Range
(Configurable up to)

t30o/o X3Oo/o + 30o/o t 3090

CONTROL

Dual Slope Configurable Volts / Hz

Characteristic

Excitation Enable / Disable Selection

Line Loss (l2R) Compensation

Reactive Droop Compensation

Power Factor Control Mode

PROTECTION / ALARMS

Generator Overvoltage

Generator Undervoltage

Over Excitation

Loss of Sensing

Generator ReverseVARs

Event Log

METERING

EMCP AC Metering

EMCP Power Metering

Excitation Command Percentage

Operating Mode Status lndication

o

2
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o INTEGRATED VOLTAGE
REGULATOR
INTEGRATED VOLTAGE REGULATOR FEATURE SPECIFICATION (continued)

CAI'

EMCP 4.1 EMCP 4.2

o

EMCP 4.3 EMCP 4.4

ll
VOLTAGE ADJUSTMENT

EMCP 4 DisplayVoltage Bias

Digital lnput (Raise / Lower)Voltage Bias'

Potentiometer Voltage Biasl

Analog Voltage Bias - Voltage Range' 0V to 5V 0V to 5V -10V to +'l0V -10V to +10V

AnalogVoltage Bias - Current Range' OmA to 20mA OmA to 20mA

AnalogVoltage Bias - PWM Ranget 0olo to ]0090 070 to 10070

SCADA (Modbus)Voltage Bias

o
rRequires an available input on the EMCP 4.

3

SECTION 2A
Page 65 of 182

rxudxuxxro0(

o
LEHE0448-00

i5_) ii ,.t



o INTEGRATED VOLTAGE
REGULATOR
EXCITATION MODU LE SPECIFICATION

DN'

Figure 1:

EM10 Excitation Module

o

The lntegratedVoltage Regulator consists of an EMCP 4 interfacing with an Excitation Module. There are a range
of Excitation Modules available to match Cat erator sets.

Figure 2:

EM15 Excitation Module

EXCITATION MODULE TECHNICAL SPECIFICATION

For more information on the Excitation Module refer to the component spec sheet.

4
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EMlO EM15

Compatible Generator ExcitationTypes Self Excitation (SE)

lnternal Excitation (lE)

Permanent Magnet (PMG)

Nominal Field Current Output 6 Amps 7 Amps

Maximum (forcing) Field Cunent Output 10 Amps l5 Amps

Maximum ACVoltage lnput 180Vrms 240Vrms

o
LEHE0,148-00
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oINTEGRATED VOLTAGE
REGULATOR
EMCP 4 DISPLAY

DAI
@

VOLTS lHz
TARGET VOLT
ENCITATION CMD

480 V
4.5 %

o

EXAMPLE SCREENS - EMCP 4.114.2

Figure 3: IVR Overview Screen

EXAMPLE SCREENS - EMCP 4.314.4

{$sv

Figure 5: IVR Overview Screen

Figure 4:Voltage Bias Overview Screens

Figure 6:Voltage Bias Overview Screen
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VOLTAGE BIAS OVERVIEW
MANUAL 1O.O%

ANALOG 2,OO/O

DROOP
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o
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CAI
@

OexcrrATIoN MoDULE

EM 1O

The EMlO Excitation Module is a power
electronics component designed to provide
excitation curent to the generator that is
controlled by the lntegrated Voltage Regulator
(lVR) feature in the EMCP 4 controls.

Caterpillar is leading the power generation
marketplace with power solutions engineered to
deliver u n matched fl exibi I ity, expanda bi I ity,
rel iabi I ity a nd cost-effectiveness.

o

FEATURES
. Over-excitation protection - limit can be adjusted

via a potentiometer (lEXC.)

. Green status LED indicating unit is powered on

. Red status LED indicating excitation current limiting
(flashing) or shutdown (solid)

When used with EMCP 4.3/4.4 and IVR-compatible
EMCP 4.1 / 4.2 controllers, the lntegrated Voltage
Regulator system offers:

. AutomaticVoltage Regulation (AVR)

. Programmable stability settings

. Soft start controlwith an adjustable time setting in
AVR control mode

. Dual Slope Under Frequency (Volts / Hz) regulation

. Three-phase or single-phase generator voltage
(RMS) sensing/regulation in AVR mode

EMCP 4.3/4.4 and IVR-compatible EMCP 4.2

controllers also offer:

. Power Factor Regulation (PF)

. Generator paralleling with reactive droop
compensation

. Line drop compensation

WORLDWIDE PRODUCT SUPPORT
. Worldwide parts availability through the Cat'dealer

network

. Over 1,800 dealer branch stores operating in
200 countries

. The best product support record in the industry

. Cat dealers provide extensive post sale support including
maintenance and repair agreements

COMPLETE SYSTEM INTEGRATION

Fully designed and factory tested to work seamlessly
with Cat generators using Self Excitation (SE),

lnternal Excitation (lE)or Permanent Magnet (PMG)

excitation systems and EMCP controls.
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OexcrrATroN MoDULE EMlo
SPECIFICATIONS

DAT'

ELECTR!CAL

Generator ExcitationTypes Self Excitation / lnternal Excitation / Permanent Magnet (PMG)

Max. Continuous Field Current Output 6Amps

Max. Forcing Field Cunent Output 'l0Amps

Max. ACVoltage lnput (X1 :X2, Z1 :22) 180Vrms

ENVIRONMENTAL

Ope rati n gTem pe ratu re Ra n ge -40 'c (-40 "F) to +70'c (+1s8 'F)

StorageTemperature Range -40 "C (-46'P1 to +85 'C (+185 "F)

Relative HumidityTolerance 959o non-condensing humidity

Salt Spray 5% salt (NaCl) solution for 120 hrs

Vibration 4.5 G-rms,24-2OOO Hz in 3 orthogonal planes

Electromagnetic Compatibility RF lmmunity (Radiated & Conducted)
RF Emissions (Radiated & Conducted)
ElectricalTransients

Weight 770 g+ ig g

Power Consumption (at Max. Continuous Rating) <450VA

CONFORMITY

UL
UL Recognized (U.5. and Canada)
File No. E334232

CE lntegration Certifi cate ln conformity with the applicable requirements of the following
Standards:

EN 501 78

EN 602@]
EN 6r00G.6-2

EN6lOOGH

o

2
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OexcrrATroN MoDULE EMlo
OVER.EXCITATI ON PROTECTIO N

CAT
@

. lf a short-circuit fault occurs at the generator terminals, the EM10 will allow the excitation current to rise to the
upper limit value set by the adjustment potentiometer (max. 10 Amps).

. The excitation current will be clamped at the upper limit value for 10 seconds (fixed internally).

. After 10 seconds, the excitation current is reduced to a value of 10o/o of the potentiometer setting.

Excltation
Current (Al

Excitation Current
Upper Limit
(adjusted using a
Potentiometer,
Maximum '10 Amps,
Minimum 4 Amps)

o
Shutdorvn Level

100,6 of Upper Umit
(lixed internally, no adjusunent)

Excilation Current
Shutdown Level

Time (s)

10 seconds
(fixed intemally, no adjustment)

3
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OrxcrrATroN MoDULE EMlo
OUTLINE DRAWING (Dimensions in mm)

CAI
@
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OexcrrATroN MoDULE EMlo cAT'
EXAMPLE CONNECTION DIAGRAM (Permanent Magnet Excitation)

EMCP 4.31 4.4
12o!hOmmcan

PlYllouFlrn

Sl.ld PoctiE I',hgaliE

19288

(:)

=lI,J O..
tErc- .tEDs.

C$r

D
lol
lol
D]

F+

F.

60tr65 El fl n65

EMCP 4.1/,4.2
?0+hCmHlr

&ttt'LFliw
P$lliE SC*E

Imhrl Lrbd lFunaion
tr1-1 l}nH lEoii.- fnmar! S$ilrl

P3-2 CS* lgar*m Comnd h+6w lro*
F4-1 f:g lF*;rlr Oamad llufc lrur

amhrl I 
'h.l 

lF,mdi^n

Rl-i n
Fl-2 Zi lNc Cord.€d
Rt-3 X! lE-ie-t four Ssiv lasr{PlvGFhae,$
P!.4 72 IEEE* fuyar Srcoiv laarlPt/G Plae C)

PMG

+

FIELD

ARMATURE

Tcmfnal Labc I

P4"1 t2 &aba Pw $mivko*{ArxUArdno 1- forif*)
P+2 LI kcaaron Pow $miv llpc {Axtl&.Cmo 2 - Foritc)
PA-l Ii Frrioor Pm $olv
?t"4 a7 Frrieiu Prw Srmlv l.ou {y'{xlrj.drd 2 - lt@iw)

www.Cat-Electric Power.com
o2013 Caterpillar

All rights reserved

Materials and sp€cifications ar€ subiect to change wlthout notice.
The lnternational System of Units (Sl) is used in this publication.

CAT, CATERPILLAR, their respective logos, "Caterpillar Yellow", the
"Power Edge" trade dress, as well as corporate and product

identity used herein, are trademarks of Caterpillar aqd m9y1o1 !9
used with8E@Ii@.l2A

Page 73 ol 182
rxuilxxxxtoo(

)

)

)t-

) RoTATING
DIODES

o
LEHE0449-oo (08/r 3)

ffi-

tr
lo
lrI



o

o
This page intentionally left blank.

SECTION 2A
Page 74 ol 182

FXUdXUXXIO0(

o



o
E N G I N E C O N T R O L L E R CATERPIIIAR'

ADEMTM A4 Engine
Gontroller
The ADEMTM A4 is the main Electronic Control
Module (ECM) used on select diesel engines.
The ADEM A4 is an integral part of the innovative
ACERTo Technology that provides higher degree
of control over a large number of combustion
variables than ever before. The ADEM A4 is
desi g ned to control/i nterface Electron ic U nit
lnjector (EUl) equipped engines. The ADEM A4
engine system is composed of the ADEM A4 ECM,
control software, sensors, actuators, fuel injectors,
and interface to the generator system. The prime
benefit of an ADEM A4 engine system is to better
control and maintain the particulate emissions,
both steady state and transient, while improving
engine performance.

o FEATURES
RELIABLE, DURABLE
AIIADEM 44 controllers are designed to survive
th e ha rsh est e nvi ro n me nts.
o Environmentally sealed, die-cast aluminum

housing isolates and protects electronic
components from moisture and dirt
contamination.

o Rigorous vibration testing ensures product
reliability and durability.

. Accuracy maintained from -40o C to 85'C
o Electrical noise immunityto 100 volts/meter
o lnternal circuits are designed to withstand

shorts to +battery and -battery.
o Atmosphere cooled

SIMPLE SERVICING
Each ADEM A4 system works in combination
with the CaterpillaP ET sentice tool software to
keep the engine operating at peak pertormance.
o Displays measured parameters
o Retrieves active and logged event code

documenting abnormal system operation
o Performs calibrations and diagnostic tests
o Supports flash programming of new software

into the ADEM A4 ECM

SELF DIAGNOSTICS
Each ADEM A4 ECM has a fullcompliment of
diagnostics. The ECM can detect faults in the
electrical system and report those faults to
the service technician for quick repair.
o Self-d iag nostic capabi I ity pi n poi nts operational

problems in need of attention.

ADVANCED FEATURES
o lsochronous or droop speed control
o Enhanced performance from fuel injection

timing and limiting
o Adjustable monitoring of vital engine

parameters
o ldle/rated speed setting
o Programmable speed acceleration ramp rate
o Adjustable cooldown duration
. Data link interfaces
o Cat Data link
o CAN J1939

OPTIONAL FEATURES
o Ether control system support
o Remote monitoring and controlsupport
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E N G I N E C O N T R O t L E R CAIERPIIIAR'

o

o

DESCRIPTION
The ECM is housed in an environmentally sealed
casting. All wiring connections to the ECM are
made using two sealed connectors: a single
seventy-pin connector and a single one hundred
twenty-pin connector.

ENGINE SPEED GOVERNING
Desired engine speed is calculated by the ECM and
held within rO.2Hz for isochronous and droop
mode. The ECM accounts for droop that is
requested. The proper amount of fuel is sent to
the injectors due to these calculations. The ECM
also employs cooldown/shutdown strategies,
acceleration delays on startup, acceleration ramp
times, speed reference and a low/high idle switch
is also available via communications to the EMCP 3.

FUEL LIMITING
Warm and cold fuel-air ratio control limits are
controlled by the ECM. Electronic monitoring
system derates, torque limit, and cranking limit,
programmable torque scaling, and cold cylinder
cutout mode are standard features.

FUEL INJECTION TIMING
Master timing for injection is controlled by the
ECM control. Temperature dependencies are
accounted for in the fuel injection calculations.

ELECTRONIC MONITORING
Electronic monitoring of vital engine parameters
can be programmed. Warning, derate, and
shutdown event conditions may be customized
by the user.

INFORMATION MANAGEMENT
The ECM stores information to assist with
electronic troubleshooting. Active and logged
diagnostic codes, active events, logged events, fuel
consumption, engine hours, and instantaneous
totals aid service technicians when diagnosing
electronic faults and scheduling preventive
maintenance.

CALIBRATIONS
Engine performance is optimized through injection
timing. Auto/manual sensor calibrations are
standard features.

ON.BOARD SYSTEM TESTS

system tests are available to assist in electronic
troubleshooti ng. These tests i ncl ude: injector
activation, injector cutout, and override of
control outputs.

DATA LINK INTERFACES

The ADEM A4 communicates with the EMCP 3 via
the J1939 Communication network. Additionally,
the ADEM A4 can communicate with the Cat ET
electronic service tool and the PLl000E, PLl000T.

ELECTRONIC SENSING
The following sensing is available on the
ADEM A4: oil pressure, fuel pressure, fuel
temperature, atmospheric pressure, air inlet
temperature, turbo outlet pressure, engine
coolant temperature, engine speed, throttle,
position, exha ust tem peratu re, en gi ne control
switch position, oil filter pressure differential,
fuel filter pressure differential, air filter pressure
differential, crankcase pressure, and remote
e-stop switch position.

2
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E N G I N E G O N T R O L L E R CAIERPIIIAB'

o

o

SPECIFICATIONS
Humidity tolerance

0 to 90% relative humidity over operating
temperature range

lmpervious to:
salt spray, fuel, oil and oil additives, coolant,
spray cleaners, chlorinated solvents, hydrogen
sulfide and methane gas, and dust

lnput and output protection
all inputs and outputs are protected against
short circuits to +battery and -battery

lnput voltage range (24 VDC nominal)
18 to 32 VDC

Mounting
engine mounted

Reverse polarity protected

Shock, withstands 20 g

Temperature range
Operating: -40o C to 85o C (-40" F to 185" F)

Storage: -50" C to 120" C (-58" F to 248' F)

Vibration
withstands 8.0 g @ 24 to 2 kHz

3
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E N G I N E C O N T R O t L E R CATERPIIIAR'
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EMCP 4 DAIEBPIL[AR'

lmage shown may not reflect actual package

FEATURES

GENERAL DESCRIPTION
The Cat@ EMCP 4.2 offersfully featured power
metering, protective relaying and engine and generator
control and monitoring. Engine and generator controls,
diagnostics, and operating information are accessible
via the control panel keypads; diagnostics from the
EMCP 4 optional modules can be viewed and reset
through the EMCP 4.2.

FULL RANGE OF ATTACHMENTS
. Wide range of system expansion attachments,
designed specifically to work with the EMCP 4.

. Flexible packaging options for easy and cost effective
installation.

WORLD WIDE PRODUCT SUPPORT
. Cat dealers provide extensive pre and post sale

support.
. Cat dealers have over 1,600 dealer branch stores
operating in 200 countries.

FEATURES
. A 33 x 132 pixel, 3.8 inch, graphical display denotes

text alarm/event descriptions, set points, engine and
generator monitoring, and is visible in all lighting
conditions.

. Textual display with support for 28 languages,
including character languages such as Arabic,
Chinese, and Japanese.

. Advanced engine monitoring is available on systems
with an electronic engine control module.

. lntegration with the Cat DigitalVoltage Regulator
(CDVR) provides enhanced system performance.

. Fully featured power metering, protective relaying,
engine and generator parameter viewing, and
expanded AC metering are all integrated into this
controller.

EMCP 4.2
GENERATOR SET
GONTROLLER
Caterpillar is leading the power generation market
place with power solutions engineered to deliver
unmatched performance, reliability, durability and
cost-effectiveness.

. Real-time clock allows for date and time stamping
of diagnostics and events in the control's logs as
well as service maintenance reminders based on
engine operating hours or calendar days.

. Up to 40 diagnostic events are stored in the non-
volatile memory.

. Ability to view and reset diagnostics on EMCP 4
optional modules via the control panel removes
the need for a separate service tool for
troubleshooting.

. Set points and software stored in non-volatile
memory, preventing loss during a power outage.

. Reduced power mode offers a low power state to
minimize battery power requirements.

. Three levels of security allow for configurable
operator privileges.

. Selectable units

- Temperature: oC or oF

- Pressure: psi, kPa, bar

- Fuel Consumption: Gal/hr or Liter/hr

STANDARDS
. UL Recognized. CSA C22.2 No.'100,14, 94
. Complies with all necessary standards for

CE Certification
981 37 IEC Machinery Directive

- BS EN 6020/,-'l Safety of Machinery
89/336/EEC EMC Directive
- BS EN 50081-1 Emissions Standard

- BS EN 50082-2lmmunity Standard
7 3l23lEEC Low Voltage Directive

- EN 50178 LVD Standard
. tEc529, tEC60034-5, tEC61131-3
. MIL STND 461
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EMCP 4.2 GENERATOR SET CONTROLLER GATERPILIAff"

STANDARD FEATURES

2
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Generator Protection

. Generator phase sequence

. Over/Under voltage (27159)

. Over/Under frequency (81 O/U)

. Reverse Power (kW) (32)

. Reverse Reactive Power (kVAr) (32RV)

. Overcurrent (50i51)

Engine Protection

. Control switch not in auto (alarm)

. High coolant temp (alarm and shutdown)

. Low coolant temp (alarm)

. Low coolant level (alarm)

. High engine oil temp (alarm and shutdown)

. Low, high, and weak battery voltage

. Overspeed

. Overcrank

lnputs & Outputs

. Two dedicated digital inputs

. Six programmable digital inputs

. Six programmable form A dry contacts

. Two programmable form C dry contacts

. Two digital outputs

Language Support

Arabic, Bulgarian, Chinese, Czech, Danish, Dutch, English, Estonian,
Finnish, French, German, Greek, Hungarian, lcelandic, ltalian, Latvian,
Lithuanian, Japanese, Norwegian, Polish, Portuguese, Romanian,
Russian, Slovak, Slovene, Spanish, Swedish, Turkish

LEHE01 38-00

. Excitation voltage and current (with CDVR)

. Generator stator and bearing temp (with optional module)

Factor (Average,
kVAr-hr (total)

. Current (Phase)
Amp,. Average Volt,

. kw, kVAr, kVA (Average, Phase, %)
Power Phase)

. kWhr,

tt4onitoring

. Oil pressure

. Engine speed (RPM)

. Crank attempt and successful

. Battery voltage

. Run hours

. Modbus RTU

W

. Display operating temperature: -20'C to 70"C

24-1000 rmsRandom profile, Hz,43G

. Humidity: 100% 30'C to 60'C
to 85'C



EMCP 4 GAT'

EMGP 4 CAN
ANNUNCIATOR

The EMCP 4 CAN annunciator serves to display
generator set system alarm conditions and status
indications. The annunciator has been designed
for use on the EMCP 4 accessory communication
network for local applications, but may be used
for either local or remote applications, providing
customers with enhanced site flexibility.

ln local applications, the annunciator may be
mounted on the package generator set with the
EMCP 4 Controller to provide a complete
package-mounted monitoring solution.

The annunciator may also be mounted separate
from the generator set to provide remote indication
of system operating and alarm conditions.

The EMCP 4 annunciator is configurable to the
standards of NFPA 99/110 for emergency standby
generator systems.

FEATURES

o The EMCP 4 annunciator provides si>cteen (16)
individual points of annunciation, with two (2)
LED's included for each point.

o An additional pair of LED's provides status
indication of the accessory communication
network.

o lncludes alarm horn with lamp test and
alarm acknowledge pushbuttons.

o Configurable using standard Cato Service Tool
o Configurable to NFPA 99/110 requirements for

local and remote annunciation on emergency
standby generator systems.

o Provides custom label kit including software for
customer's specific alarms and arrangement

o Designed and tested to meet stringent impulse
shock and operating vibration requirements

. Uses high quality shielded twisted-pair cable
for robust remote communications

o Graphic symbols are provided next to each pair
to indicate various alarms and events

o The annunciator can be mounted either locally,
on the package generator set, or remotely
(up to 240 m (800 ft).

o Provides superior visibility of the LED's in
direct sunlight

Local Annunciator Panel

SPECIFICATIONS

TechnicalData
Electrical

Battery Voltage Functional Range: 9 to 32 VDC
Power Consumption

Maximum: : 12 watt aL24VDC
Standby: : 5 watt at 24 VDC
Control Power:'12-24 VDC

Communication: Accessory Data Link
Single, 6-pin Connector
Alarm

Sound Level 80 db

PHYSICAL
Weight 2.51b or: 1.13 kg

ENVIRONMENTAL
Operating Temperature -40' C to 70' C

-40" F to 158'F
-50" C to 70' C

-58" Fto 158'F
90%

Storage Temperature

Relative Humidity

CERTIFICATIONS
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EMGP 4 CAI'

LED COLOR SCHEME

Each pair of LED's on the annunciator consists of
two of three colors: green, yellow and red, which
allows for custom configuration of status, warning
and shutdown conditions.
The available colors and combinations are:

Row LED 1 LED 2

1 Red Yellow

2 Red Yellow

3 Yellow

4 Red Yellow

5 Red Yellow

6 Red Green

7 Red Yellow

8 Red Yellow

9 Red Yellow

10 Red Yellow

11 Red Yellow

12 Red Yellow

13 Green Yellow

14 Yellow

15 Red Green

16 Red Yellow

STANDARD LED CONFIGURATION
o Emergency stop shutdown
o Overcrank shutdown
o Low coolant temperature warning
o High coolant temperature warning/shutdown
o Low oil pressure warning/shutdown
o Overspeed warning/shutdown
o Low coolant level warning/shutdown
o Low fuel level warning/shutdown
o EPS supplying load status
o Control switch not in auto warning
o High battery voltage warning/shutdown
o Low battery voltage warning/shutdown
o BATT charger AC failure warning/shutdown
o Low cranking voltage
o Engine running
o Tier 4 SCR

Annunciator Dimensions

A 158 mm 6.22 in

B 60 mm 2.37 in

c 288 mm 11.34 in

www.Cat-E lectricPower.com

A

C

lnformation contained in this publication may be considered confidontial.
Discretion is recommended when distributing.

Materials and sp€cifications are subject to change without notice.
CAT, CATERPILLAR, their respective logos, "Caterpillar Yellow.'the -Power Edge"
trade dr€ss as well as corporate and product identity us€d herein, are trademarks

of Caterpillar and may not be used without permission.
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EMGP 4 CAT'

EMCP 4 RS.485
ANNUNCIATOR

The EMCP 4 RS-485 annunciator serves to display
generator set system alarm conditions and status
indications. The annunciator has been designed
for use on the EMCP 4 RS-485 annunciator data
link for remote applications, providing customers
with enhanced site flexibility.

The EMCP 4 annunciator is configurable to the
standards of NFPA 99/110 for emergency standby
generator systems.

FEATURES

o The EMCP 4 annunciator provides sixteen (16)
individual points of annunciation, with two (2)
LED's included for each point.

o An additional pair of LED's provides status
indication of the RS-tt8S communication network.

o lncludes alarm horn with lamp test and
alarm acknowledge pushbuttons.

o Configurable to NFPA 99/110 requirements for
local and remote annunciation on emergency
standby generator systems.

o Provides custom label kit including software for
customer's specific alarms and arrangement

o Designed and tested to meet stringent impulse
shock and operating vibration requirements

o Uses high quality shielded twisted-triad cable
for robust remote communications

o Graphic symbols are provided next to each pair
to indicate various alarms and events

o The annunciator can be mounted remotely
up to 1200 m (4,000 ft).

o Provides superior visibility of the LED's in
direct sunlight

Remote Annunciator Panel

SPECIFICATIONS

Technical Data
Electrical

Battery Voltage Functional Range: 9 to 32 VDC

Power Consumption
Maximum: : 12 watt at 24 VDC

Standby: - 5 watt at 24 VDC

Control Power: 12-24 VDC
Communication: RS-485

Single, 8-pin Connector
Alarm

Sound Level 80 db

PHYSICAL
Weight

ENVIRONMENTAL
Operating Temperature

2.5 lb or: 1.13 kg

Storage Temperature

Relative Humidity

CERTIFICATIONS

-40o C to 70'C
-40'F to 158" F

-50' C to 70o C

-58" F to 158'F
90%
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EMCP 4 CAT'

LED COLOR SCHEME

Each pair of LED's on the annunciator consists of
two of three colors: green, yellow and red, which
allows for custom configuration of status, warning
and shutdown conditions.
The available colors and combinations are:

Row LED 1 LED2

1 Red Yellow

2 Red Yellow

3 Red Yellow

4 Red Yellow

5 Red Yellow

6 Red Green

7 Red Yellow

8 Red Yellow

o Red Yellow

10 Red Yellow

11 Red Yellow

Red Yellow

13 Green Yellow

14 Green Yellow

15 Green

16 Yellow

A

STANDARD LED CONFIGURATION
o Emergency stop shutdown
o Overcrank shutdown
o Low coolant temperature warning
o High coolant temperature warning/shutdown
o Low oil pressure warning/shutdown
o Overspeed warning/shutdown
o Low coolant level warning/shutdown
o Low fuel level warning/shutdown
o EPS supplying load status
o Control switch not in auto warning
o High battery voltage warning/shutdown
o Low battery voltage warning/shutdown
o BATT charger AC failure warning/shutdown
o Low cranking voltage
o Engine running
r Tier 4 SCR

Remote Annunciator is mounted in black
sheet metal box for surface mounting
with approximate insert dimensions:
16.75" H x 8.75" W x 6.25" D

www.Cat-El6ctricPower.com
lnformation contained in this publication may be considered confidential.

Discretion is recommended when distributing.
Materials and specifications are subiect to change without notice.

CAT, CATERPILLAR, their respective logos, "Caterpillar Yellow," the "Power Edge"
trade dress as well as corporate and product identity used herein, are trademarks

of Caterpillar and may not be used without permission.
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Annunciator Dimensions

A 158 mm 5.22 in

B 60 mm 2.37 in

c 288 mm 11.34 in
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ENGLISH MEASUREMENT VERSION

Detailed Specifications & Technical Data
HFrPrFt-f

io, Gontrol and lnstrumentation Cable

For more lnformation
please call

1-800-Belden'1

nrrrrr*r.a{!G;lHN

ffi
General Description:

16 AWG stranded (19x29) tinned copper conductors, conductors cabled, polyethylene insulation, overall
Beldfoil@ shield (100% coverage), 18 AWG stranded tinned copper drain wire, PVC jacket.

Physlcat Gharacteristics (Overall)
Conductor

Total Number of Conductors:

lnsulation
lnsulation Material:

Outer Shield
Outer Shield Material:

Outer Shield Drain Wire AWG:

Outer Jacket
Outer Jacket Material:

Overall Cable
Overall Cabling Color Code Chart:

Overall Nominal Diameter: 0.327 in.

1 
lBlack

2 lRed
3 lclear

Mechanical Characteristics (Overall)

Operating Temperature Range: -20"C To +80'C

LJL Temperature Rating: 80'C (UL AWM Style 20253)

Bulk cable Weight: 60 lbs/l000 ft.

Max. Recommended Pulling Tension: 1 10 lbs.

Min. Bend Radius/l\,linor Axis: 3.500 in.

Appllcable Spectflcatlons and Agcncy Compliance (Overall)
Applicable Standards & Environmental Programs

NEC/(UL) Spoclflcatlon: CL3

AwM Specification: UL Style 20253 (600 V 80'C)

ELJ Directive 20'l'll65/EU (RoHS ll): Yes

EU CE Mark: Yes

EU Directive 2000/53/EC (ELV): Yes

EU Directive 200295/EC (RoHS): Yes

:i:5"iitr"'1y:39y' _____::::':y_ sEcToN 2A
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Detailed Specifications & Technical Data

ENGLISH MEASUREMENT VERSION

EU Directive 2002/96/EC (WEEE):

8618 Multi-Conductor - Audio, Control and lnstrumentation Cable

YeS

BEIDENglhtlkd tu til{ ctl:r{ lsHAul

EU Directive 2003/1 1/EC (BFR): Yes

cA Prop 65 (CJ for Wire & Cable): Yes

Mll order#39 (China RoHS): Yes

Flame Test

UL Flame Test: uLl685 UL Loading

Plenum (Y/N): No

Electrical Characteristics (Overall)
Nom. Capacltance Conduclor to Conductor:

Nom. Capacitance Cond. to Other Conductor & Shield:

Nom. Conductor DC Resislance:

Max. Operating Voltage - UL:

Max. Recommended Current:

Put Ups and Colors:

Notes:
C = CRATE REEL PUT-UP.

RevisionNumber:3 RevisionDate:08-03-2012

@ 2016 Belden, lnc
All Rights Reserved.

Belden makes every
and the

and in our
correct to the best

to be in compliane with EU LVD (Low Voltage Directive 73123lEEc), as amended by directive 93/68/EEC.

SECTION 2A
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600 v RMS IAWM Styre 210l

300 v RMS ICL3

5OO FT
I31.500 

LB CHROME l3 
#16 LDPE FS PVC861 8 060U500

1,000 FT
167.000 

LB CHROME l3 #16 LDPE FS PVCC8618 0501000

CHROI\IE l3 #16 LDPE FS PVCc861 8 060500 133.000 
LB

CHROME l3 #16 LDPE FS PVC8618 0605000
| 
325.ooo LB5,000 FT

Voltage :Description

1500 Fr



EMCP 4 CAI'

GENERAL DESCRIPTION

The Cato Digital lnpuflOutput (l/O) module
serves to provide expandable lnput and Output
capability for your package generator set.
The Digital !/O Module is capable of reading
12 digital inputs and setting eight (8) relay outputs.

The Cat Service Tool (ET) is used to configure the
Digital l/O module, while all monitored lnput and
Output status conditions are viewable on the
EMCP 4 control panel.

The Digital l/O Module can be Package or Remote
mounted (up to 800 feet) and features rugged
packaging and wateftight Deutsch IPD connectors,

These features all add to the sense of value and
dependability that comes with your purchase
of Caterpillar products.

OPERATOR INTERFACE
o All Digital l/O status conditions are available for

viewing with the EMcP 4.2,4.3 & 4.4 Controllers.

DIGITAL INPUT/
OUTPUT (I/O} MODULE

FEATURES/BENEFITS

o Capable of reading twelve (12) digital inputs
and setting eight (8) relay outputs.

. CAN communication network eliminates
the need for multiple relays, which translates
to less wiring and fewer opportunities for
mechanicalfailures.

o Remote customer communications are
supported by MODBUS protocol (via EMCP 4.2
or higher), which easily interfaces with existing
plant systems and equipment.

o Set points are stored in nonvolatile memory
preventing loss during a power outage.

COMMUNICATION
o Single, standard 40-pin connector
. CAN Accessory Data Link
o MODBUS RS-485 (Customer Communication)

via the EMCP 4.2 or higher controllers

GENERAL SPECIFICATIONS
o Reads twelve (12) digital inputs and sets

eight (8) Form C relay outputs rated for rated
resistive loads of:

2A @ 30 VDC for Normally Closed (NC) relays
2A@ 125 VAC for Normally Closed (NC) relays

24 @ 30 VDC for Normally Open (NO) relays

2A@ 125 VAC for Normally Open (NO) relays

SECTION 2A
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D I G ITA t
OUTPUT

INPUTI
(l/01 nn0DULE CAT'

GENERAL SPECIFICATIONS (CONT'D)

o Encapsulated in a rugged aluminum housing
with watertight connectors (1P67 rating)

o Suitable for moist, high shock and vibration
environments

o Modules are designed for package mounting on
power generator sets or remotely, up to 800 ft.

o Configuration is accomplished with Cat ET
Service Tool.

o Multiple Digital l/O modules can be used on
a CAN communications network.

. Protected against 95% humidity non-condensing,
30" C to 60" C.

o Operating temperature range of -40" C to 85" C
(-40' F to 185" F) - for ambient temperatures
exceeding 85" C, the temperature scanner may
deviate in accuracy an additional 

=1o 
C.

o Storable temperature range is -50' C to +120'C.
o Designed to meet relevant European standards

for EMI/RFI/|mmunity without the use of
external filtering.

o Maximum level of current draw of 400 mA
+ 50 mA per energized relay @ 12 VDC

o lsolation voltage: 4000 VAC (RMS), 50/60 Hz for
1 min. between coil and contacts,750 VAC,
50/60 Hz for 1 min. between contacts of the
same polarity

o System throughput: All channels are scanned
in 100 mSec.

o lnput level characteristics:
Low-Level input voltage: 0 to 0.8V
High-Level input voltage: 3.75 lo 24Y

lnputs have internal pull-up resistors.
. lnputs that generate a warning message

auto-reset whenever the input returns to
non-active state.

. lnputs that generate a shutdown message
continue to broadcast that message until the
input returns to non-active state and a reset
message is received from the EMCP 4.2,
4.3 or 4.4.

o Each output is configured to activate based
upon the message that is received on the
accessory and can be configured to activate
on Alarm, Shutdown or Diagnostic condition -
or a combination of all three.

o Optical isolation is provided for the CAN line
o Retains current date and time relative to

synchronization every 24 hours (or upon boot
up) with equipment system time via an explicit
command from the EMCP 4.2 or higher -
synchronization time is accurate to within 1 sec.

o Monitored parameters and diagnostics as well
as setpoints are customizable to customer
specification

o Module operates normally with loss of
communication link, retaining configured
values in non-volatile memory.

o Remains energized during engine cranking.

Digital l/O Module Configuration Parameters:

The Digital l/O Module is configurable to display
the following parameters for each of the
available lnputs:

Active State (Active High or Active Low)
lnput lime Delay (G120 seconds).

2
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INPUTI
(l/0) lvt0DUtE cal'

Available lnputs/Outputsr

The Digital l/O Module is configured to accept
inputs for the following conditions, with the listed
condition displayed at the EMCP 4 controller:

Description lnput Output
Fuel Level Secondary Tank X X

Starting Air Pressure X

Fuel Pressure X

Fuel Filter Differential Pressure X

Fuel Level (Primary Tank) X X

Engine Oil Level X

Oil Filter Differential Pressure X

Engine Oil Pressure X

Crankcase Pressure X

Air Filter Differential Pressure X

Engine Coolant Temperature X

Engine Coolant Level X X

Extinguisher System Pressure X X

Battery Voltage X

Ambient Air Temperature X

lnlet Air Temperature X

Exhaust Temperature X

FuelTemperature X

Engine OilTemperature X

Engine Overspeed X

Emergency Stop Shutdown X

Gen. Bearing Temperature #1 X

Gen. Winding Temperature (1-3) X

Ruptured Fuel Basin-Primary Tank X X

Engine Failure to Start Shutdown X

Generator Frequency X

Generator Voltage X

Generator Reactive Power (VAR) X

Generator AC Current X

Generator Reverse Power (kW) X

Voltage Regulator Failure X

Service lntervalWarning X

Air Shutoff Damper Close X X

Gen. Supplying Load X X

Battery Charger Failure X X

Gen. Breaker Closed X X

Utility Breaker Closed X X

Engine in Cooldown X

Generator Control Not in Auto X

Unexpected Engine Shutdown X

User Defined lnput (1-12) X

TYPICAL CONNECTIONS - POWER AND CAN BUS:

FRONTVIEW
MODULE MOUNTED CONNECTOR

DEUTSCH PN: DT13-08PA

1=PWR+ 5=SHIELD
2 = CAN-H 6,7,8 = NOT USED
3 = GAN-L
4 - PWR-

TVPICAL CONNECTIONS - DIGITAL !/O MODULE:

INPUT
DIN GND

LOAD LOAD

OUTPUT
NO NC c

3
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INPUTI
(l/0) nn0DUtE cal'

FRONT VIEW
(8-Pin Connector)

DIMENSIONS

SIDE VIEW

BACK VIEW
(40-Pin Connector)

.001

4.006[ r o 1

5.866[1 49

2 1.ool

Grounding
Lug

NO - Normally Open
NC - Normally Closed
C - Common

FRONT VIEW OF
MOOULE MOUNTED CONNECTOR

DEUTSCH P/N: DRCI3-/OPB

OUTPUTS Pin
NC_l 5

c_1 6
NO_1 7

NC-2 15

c_2 16

NO_2 17

NC_3 25
c_3 26
NO_3 27
NC_4 35
C_it 36
NO_4 37
NC_s 8
c_5 9
NO_s 10

NC_6 18

c_6 19

NO_6 20
NC_7 28
c_7 29

NO_7 30
NC_8 38
c_8 39
NO_8 40

5.600[ 1 42

1 00[78.

0.s00[ r 2.70]

0.437[1 1 0.s00[ 1 2.7o]

Connectors excluded from overall dimensions. Dimensions: inches [mm]

'.4s1

3.Eol

rcLMPtilG

Materials and specifications are subiect to chango without notice.
The lnternational System of Units (Sl) is used in this publication.

CAT, CATERPILLAR, their respective logos, "Caterpillar Yellow," the "Power Edge"
trade dress as well as corporate and product identity used herein, are tradamarks

of Caterpillar and may not be used without permission.

Pin
1

11

21

31
2
12
22
32
3
13

23
33
1

1/0

21
34

KEY

INPUTS
DINl
DIN2
DIN3
DIN4
DIN5
DIN6
DINT
DIN8
DIN9
DINlO
DIN11
DIN12

BATT (-)
BATT (-)
BATT (.)
BATT (-)

www.Cat-E lectricPower.com
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Cl5 ACERT,
-€{€-iCERT C i rcu it Breakers

Manually Operated Circuit Breakers

-NOTE: 250AF/150AT & 600AF/400AT

Electrically Operated Circuit Breakers

THIRD PARW SERVICE
Any 3rd party specialized testing or Professional Engineering (PE) services are NOT provided. These include, but are not limited to selective coordination

study, arc flash study, breaker trip unit adjusting, breaker testing, contact or insulation resistance testing, ground fault testing, lR scans. Any requested

changes from submitted equipment may be subject to additional cost.

lnterrupting

600v
Trip
Units

(Lugs) Cable Size
Range / Phase Auxiliary Options

Gurrent
. (A) Frame

Number
of Poles 240V 48oV 

v

(1) 6AWG - 350
kcmil

\
250' T4N 3 16( 25 18

25
(213t0 -2s0

kcmil

\
400 T5N 3 )05- 18

(3) 2/0 - 400
kcmil

1 Form C + 1 Bell Alarm
25oVACA/DC

ShuntTrip 24VDC
T6N 3 -6q 35 20\ 

600"

(3) 2/0 - 400
kcmil800 T6N 3 65 35 20 lFormC+1Bell Alarm

400vAc / 250vDc

Shunt Trip 24VDC50 25

Electronic
LS/I

(S or l)

(4) 4/0 - 500
kcmil1200 T7S 3 65

3 65 35 18 BUS BAR1600 R

BUS BARR 3 65 35 182000

18

Electronic
LSI

BUS BAR

FormC(1NO+1NC)

ShuntTrip 24VOC

2500 R 3 65 35

Gurrent
(A) Frame

Number
of Poles

lnterrupting Ratings (kA rms) Trip
Units

(Lugs) Cable Size
RangglPhasf, Auxiliary Options240V /$80V 600v

800 T7M-S 3 65 50 Jr
Electronic

LSI

(4) 4/0 - 500
kcmil

2FormC+1Bell
Alarm 24VDC

1200 J$t'* < 65 50 25
(4) 4/0 - 5oo

kcmil
2FormC+1Bell

Alarm 24VDC

LEHE0942-01
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Single Breaker Options l25O - 250OA)

Multiple Breaker Options

"NOTE: 250A CIRCUIT BREAKER WILL BE ADJUSTED TO 150A

www.Cat-ElectricPower.com
@2016 Caterpillar

All rights reserved.

Materials and specifications are subject to change without notice.
CAT, CATERPILLAR, their respective logos, 'Caterpillar Yellouf 

-- -the "Power Edge" trade dress as well as corporate a-nd productidentitFE@TION 2A
herein, are trademarks of Caterpillar and may not be used without eerphU8. g4 Ol 1g2
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Model Current (A) Operatlon 
-/-

C9 ACERTTM 250 uanuattyPffi
C9ACERT 400 )ffiry operated

C9 ACERT, C13 ACERT, C15 ACERT, C18 ACERT 600 / Manually Operated

C9 ACERT, C13 ACERT, C1 5 ACERT, C18 ACERT /a6 Manually Operated or Electrically Operated

c9 ACERT, C1 3 ACERT, C1 s ACERT, C1y)trR7 1200 Manually Operated or Electrically Operated

c1 3 ACERT, C1 s ACERT, Cjl-O,ettr 1600 Manually Operated

c1sACERr, cgA*fr 2000 Manually Operated

c@ 2500 Manually Operated

Main Breaker Box Auxiliary Box

2nd Breaker
(Amps)

Breaker
(Amps)

1st Breaker
(Amps)

Manually
Operated

Manually
Operated Manually OperatedModel

C9 ACERT, C1 3 ACERT, C15 ACERT, C18 ACERT 250

400C9 ACERT, C1 3 ACERT, C15 ACERT, C1 8 ACERT

600C15 ACERT, CJ84€ERT

800C9 ACERT, C1 3 ACERT, C15 ACERT, C18 ACERT

250',,?Offi€o,
€0epr-*0$

3rd Breaker:

-25ffi/raoo
(Not available if

1st & 2nd Breaker = 1200A)

1200C9 ACERT, C13 ACERT, C15 ACERT, C18 ACERT

1600C13 ACERT, C15 ACERT, C18 ACERT

2000C15ACERT, ClSACERT

2500

Not Available
2nd Breaker:

250 or 400
ClSACERT

LEHE0942-01 (04/16)
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Trip curves for power distribution
Circuit breakers with electronic trip units

T4250A/ T5 400AJ600A LSI

1$

1@

1G

t0

T4250 I T5 40r,1600 - PR221DS
L-S Functions
t{ote: tor T5 ln = 600 A - l?max = 9.5 r ln

T4 250 / T5 400/600
P R222DS/P ANd P R222DS/P D - A

L-S-l Functions (l2t const = 0FF)

llote: forT5 ln = 600 A +l?max = 9.5 x ln, l3max = 9.5 x ln

t lrl
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T4 250 / T5 400/600
P R222D SIP ANd PR222DS/P D.A
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lote; for 15 ln - 600 A -l.mar - 9.5 x ln, ltmar - 9.5 x ln
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Circuit-breakers for power distribution
Electronic releases

E

PR222D.SlP

Protection S
Agajnst short-circuit
with

Protection L
overload

Socket for test
SACE TT1 test unit

Socket for connection of
SACE PR01 0/T test unit

PR222DS/PD

Protection S
Against short-circuit
with

Protection L
overload

Socket for test
SACE TT1 test Unit

Socket for connection ol
SACE PR0'10/T tesl unit

Protection I
Against short-circuit

with instantaneous lrip

Protection G
earth fault

Dip-switches for
the neutral

Selection for electronic
or manual setting

Protection I
Against short-circuit

with instantaneous trip

Protection G
earth fault

Dip-switches for
the neutral

Selection for local
or remote

Selection for electronic
or manual

H
5

H

H

F

I
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PR2?2DS|P and PR222DSIPD - Protection functions parameterisations

sotting
atGxl,
t'=6s

6xll at6xl,
t, = 18spt

at6xl,
t, =9s

Manual setting
lr = 0.40 - O.42'O.44 ' 0.46 -

0.54 -

0.62 -

0.70 -
0.78 -

0.86 -
0.94 -

0.48 - 0.50 - 0.52 -
0.56 - 0.58 - 0.60 -
0.64 - 0.66 - 0.68 -
0.72 - 0.74 - 0.76 -
0.80 - 0.82 - 0.84 -
0.88 - 0.90 - 0.92 -
0.96-0.98-'lxln

\_tr Against overload with long
verse time delay trip and
characteristic according to

NOT
E(CLUDABIE

Electronic setting
at 6 x 11 t, = 3...18s (step 0,5s)(2)

Tolerance: t 10%

L= 0.a0...t x ln (step 0.01 x ln)

Rdease between 1 .1...1.3 x lr
(rEc 60947-2)

inverse time curye (l2t=

stan0

Against short-circuit
with inverse short
time delay trip and

l2t=const OFF

LE

L-

Manual setting
atSxln
L = 0.2ss

atSxln
tz = 0'5s

t = 0.6- 1.2 - 1.8 - 2.4' 3.0 -
3.6 - 4.2 - 5.8 - 6.4 - 7.0 -
7.6 - 8.2 - 8.8 - 9.4 - 10x ln

E(cu.DABrE [l?. ili:*"iij:
(l'?t= constant) or dei-
nite time

l2t=const ON Electronlc aottng
l, = 0.60...10 x ln (step 0..1 x ln)

Tolerance: t 107o

Manual setting
tz=0.05s te=0.1s L=0.2Ss L=0.5s

Electronlc aotting
L =0.05...0.5s (step 0.01s)

Tolerance: t 10YoF)

Manual setting
atSxln atSxln
L= o.oss tz = 0..1s

Eloctronlc settlng
atSxln L=0.05...0.5s(step0.01s)
Tolerance: I 1oo/o t!)

Manual setting
fz = 0.6- 1.2 - 1.8 - 2.4 - 3.O -

3.6 - 4.2 - 5.8 - 6.4 - 7.0 -

7.6 - 8.2- 8.8 - 9.4 - 10 x ln

Eloctnonlc aotting
lz = 0.@...10 x ln (step 0.1 x ln)

Tolerance: t 10%

istantaneous < 25 ms

I
E(CLUDABLE

Manual Gotting
lr = 1.5-2.5-3-4-4.5-5

5.5-6.5-7-7.5-8-9
9.5 - 10.5 - 12 x ln Br

Against short-circuit with in-
stantaneous trip

Electronlc retting
lr = 1.5...12 x ln (step 0.1 x ln) o

Tol€rarrco: t 10%

Against earth fauh with inverse
slprt time delay trip and trip
characteristic according to an
inverse time curve (l2t= con-
stant)

\_
l4

1S
E(CLUDAA[E

Manual settingManual setting
lt = O.2 - 0.25 - 0.45 - 0.55 -

0.75-0.8-1xln
up to
',l.10 x l.
to=08s

up to
1.6 x 14

tr = 0'4s

Elcc{ronlc scttlng
l, =O.2...1x ln (step 0.01 x ln)

Tolerance: t 10%

Elcctronic aetting
tr = 0.1...0.8x tn (step 0.01s)

Tolerance: t 15%

up to
3.15 x
tr=0'

up to
2.25xlo
L = 0.2s

0) Ttm tol€.re hold h tlE roloiilg srfdi(rc:
- sdf-pilEBd day .t lil pona. rldd rl dry crply;
- turo tr trr*.plEsa po.,t n dy
- silKidd w bm siilh pd. hcio. 1.41

- pek hclq/pek \= lzG: g tn; S, t, O)
\m,

a trT4 h = 320 Asd T6 h = 630 A - q - l2s
s brT4 ln - 32OArd TS ln - 630 A - l3m - 10 x ln
q l*tr@: t 10 rB
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4. Thermomagnetic and Electronic Trip Units for ABB SACE Circuit Breakers

Working with the Trip Characteristic Curves of
ABB SACE Low Voltage Circuit Breakers

4.2.5.1Setting Examples of a Trip Unit PR222DS/P

Taking into consideration a circuit breaker Tmax T4H250 In 150 equippcd with
an electronic trip unit PR222DSlP-LSIG
- the letter H identifies the interrupting rating of the circuit breaker which in the

example under examination is 65kA at 4B0V;

- 250A is the frame size of the circuit breaker;
- In is thc ratcd current of thc circuit breaker which in this specific casc is 1504.
As an example let's consider n()w s()me generic settings for the pr()tections L and I.

- setting of protection L

To set the threshold I,, once the current In absorbed by the load and the In of the
trip unit are known, it results:

I

-l

The available setting immediately higher than or equal to the value obtained
shall be taken.

By assuming that a load absorbing a current I,, of 69A. must be protected, with a

current In equal to 150,4. it rcsults:

69
Setting. 0.46

1s0

To set the protection, the dip switches shall be moved to the po.sition correspond-
ing to 0.02 and 0.04 so that I, = In x (0,4*+0.02+0.04) : L5O x 0.45 = 59A.
To select, for example, the curve at 3s, the two dip switches corresponding to t,
shall be moved to the lowest position.

Figure 10: Dip switch of function L

. With function L, the value 0.4 is set by default and must be added to the other coefficients to obtain the cor
rect value of 1,.

22 ABB 2A
Page 99 of 182
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CIRCUIT BREAKERS CATERPI[[AR'

AUX - AUXILIARY
CONTACTS
sHT2 - 12124 V
SHUNT TRIP

Option SHT2 adds a DC operated shunt trip which
can be used to automatically open the circuit
breaker upon activation of a generator set shut
down signal from the generator set control panel,
or from a remote signal (supplied by others).

Option AUX adds an auxiliary changeover switch
which can be used for remote indication of the
ci rcu it breaker status.

1tr
L1 tlt -----:1)

POWER WIRING
FBOM GENERATOR

POWER WIRLNG
FBOM GENEBATOR

Market: N. America

LEHE4009 (01-05)

e
o

BBEAKEB BOX TEBI/INAL

POWER CONNECTION

EARTH

l

LI L1^

L2 L2^
--z--€'

13 _ ..O
| -r-

N,1 Nl^

,
EARTH

AUX :12 BKR
AUX

www.cat-El ectricPower.com

lnformation contained in this publication may be considered confidential.
Discretion is recommended when distributing.

Materials and specifications are subject to change without notice.

o ro$Efrill,GlN 2A
AF#hH,Tgf^br 182
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ATTACHMENTS CAI'

C13, C15 and C18 Jacket
Water Heater

Factory installed jacket water heater for increased
cold-starting capabili$. The system includes a tank-
style metal heater with an integral high limit
thermostat and a remote engine mounted control
thermostat, durable silicone hoses and heater control
relay wired to a common connection point in the
control panel. The heater and thermostat location is
optimized for maximum coolant flow and heating
power efficiency.

SPECIFICATIONS

FEATURES

FACTORY INSTALLED

o Complete with silicone hoses
. lsolated tank heater vibration and shock tested to

extreme limits to guarantee durability
o Optimized location of the heater on the genset base

for maximum coolant flow
. Remote pilot thermostat located on the engine for

optimized power cycle efficiency is factory set to
100'F (37.8'C)

o Automatically disconnected when engine is running
via a dedicated heater relay located in the control
panel.

. Supplied with UL recognized components

. Compatible with Cato ELC and all chemicals

. All parts are serviceable and field replaceable
o Incoloy heater element for longer service life

SECTION 2A
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Unit Specifications
Design Voltaqe

208 220 240 
t/'

Ratinq 2250 2520 3000

Freouencv 50/60 Hz 50/60 Hz 50/60 Hz

Phase 1 1 1

Amps 10.82 11.45 12.5

Feature
Code JWHOOS9

Note: The jacker water heater has a multi-volt inp
120-240V.240VAC is the preferred operating

./

a\

i
I

t
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ATTACHMENTS GAT

WIRING DIAGRAMS

Wiring diagram reference lor 240Y
Line to Neutral power connection

Wiring diagram reference lor 240Y or 208V Line to
Line and 120V Line to Neutral power connection
(Note: lncluding Optional Space Heater and Battery
Charger)

Ettfria*4

-] uron
Lr-i tl-t 2& r9 z8v

mr 4sTffii CSU IO
turnfrFacnYoir

NIT J

a*bFr,.-i? Nrtr lo lu,
L'-r '!lr{'#n-.

-.1,-lr
u

rl

2
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ATTACHMENTS GAT'

HEATER DETAIL

t' srE Jl2
llosE EtAD

-l ,trlI rolusna

.0.) L
IDJUS TTBL E

ilJl)

I 17 1.2'

LE

Jr?3r
rD

(0

HEATER OPERATION

The heater uses compliant components to UL and CSA, and is both CSA and UL approved.

When the generator set is not running, the heater is automatically connected to the AC supply through a power
relay mounted in the control panel. Upon receiving a start signal, the AC supply is automatically disconnected by
the power relay and automatically reconnected when the start signal is removed and the engine has stopped.

Pilot thermostat located on the engine precisely monitors and controls the engine coolant temperature and is wired
to energize and de-energize heater power cycles.

A high-limit thermostat is built into the heater to regulate the output temperature to within safe limits.

Materials and specifications are subject to change without notice.
CAT, CATERPILLAR, their respective logos, "Caterpillar Yellow,'the "Power Edge'trade dress as well as corporate

and product identity used herein, are trademarks of Caterpillar and may not be used without permission.

www.Cat-ElectricPower.com

@2016 Caterpillar
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PRODUCT INFORMATION _ ELECTRIC POWER GENERATION CAIERPI[[AR'

STARTING AND CHARGNG SYSTEM
Features

. Energize to run fuel shutoff solenoid

. 24Y heavy-duty starting motor

. Battery/rack/cables for starting down to
20" C ambient - rack designed to hold
oversize batteries

. 45 amp charging alternator

. Battery disconnect switch

Options

. Remove standard battery - rack and cables

provided

. Oversize battery - uses same rack and
cables

. Jacket water heater

- Automatic disconnect

- Completely installed and wired

- Isolation valves

- Base mounted to prevent vibration

. Battery chargerr 10 amp)

SECTION 2A
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Cat'Batteries

I

kteryillar. The difference counts.'"

Cat Dealers define world - class product

support. We offer you the right parts

and service solutions, when and where

you need them.

The Cat Dealer network of highly

trained experts keeps your entire fleet

up and running to maximize your

equipment investments.

Cat Batteries - Greater Staning Power -
Lower Maintenance - Longer Life

Cat Premium High Output (PHO) batteries are used in all Caterpillar

Machines and Engine Gen-Sets. They are designed to meet stringent

Caterpillar design specifications, which provide industry leading cold

cranking amp (CCA) capability and maximum vibration resistance.

Maintenance Free or low maintenance designs are available in wet and dry

configurations.

General Service Line batteries are available in Maintenance Free or low

maintenance designs and in wet or dry configurations. Wide selections of

BCI group sizes are available for automotive, light truck, bus, industrial,

agricultural, marine, recreational and valve regulated (VRLA-AGM & Gel)

applications.
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Premium High Output - Maximum Vibration Resistance

. Vibration Resistance...five times the Industry Standard

. Exclusive "flat top" BCI group 4D & 8D batteries are Maintenance Free

and have the industries highest cold cranking amps (CCA)

. Popular BCI group 3l Maintenance Free batteries with industry leading

cold cranking amps...up to 1000 (CCA), for electric power, machine or

on-highway truck and bus applications. Deep cycle models available for
truck, marine or recreational usage

QTY: 2EA

Psn ilo.
Gapacity

Minfle!'

BCr

Group

Size

Cold

Crankin0

Amps'

ReserYe Amp Hr.

Crpacily
@ 20 Hn.VolB

Adi ttrrcr
Xrirlrnanco

CoBtuction Orcl ]hon

BCI Overgll l)imenqlons

widrlt Hcigh ftr
ln lrm) ]n {nnl ]'b lkt}

Nominel Welghl

llominrl
Dry Acid h Ell
tb(kel O(librl

!ongdr
ln (mml

8D 153-5720 1500 465 t2 210 C MF 20.47 ls20) r0.8 1275) 9.76 (2481 r32 {60}

MF153-5710 1400 425 122([c 20.47 (s20) 8.58 1218) S.76 (248) r19 {54)

8D r0l-4000 1400 400

4D 153-5700 r25 305

tZ 190 LAC+ 1m0 20.7 (526.5) 10.96 (278) 9.76 (248) r32 (60) 86 (3S) 18.0 (17.0)

20.47 (520) 8.s8 (218) 3.76 (248) r0r {46)t2 r45 C MF

40 9X-9730 1300 400 12 190 LAC+ 1000 20.751527]. 8.58 (218) 9.76 {248) ilg (54) 8r (37) r4.8 (r4.0)

{D 9X-9720 1000 n5 12 140 LAC+ 1m0 20.7s 1527) 8.s8 (218) 9.76 (248) 101 (46) 59 (27) rs.g (r5.0)

31 l7S13S0 1m0 rm 12 90 c/s MFA r2.s (328.4) 6.74 (r7r.2) LA (236) 60 {27)

3l 175-f370 825 190 12 lm C/S* MFA 12.S (328.4) 6.74 (171.2) 9.2s {z36) 60 (27)

31 175-1360 710 185 12 lm c/s* MFA r2.s (328.4) 6.i4 (171.2) 9"2S {236} 60 {27}

31 250-04flt 710 185 12 100 c/sDT** MF 12.9 (328.4) 6.741171.2J 9.29 (A6) 60 {27}

31 115-2422 10m r70 12 90 C SAE MFA r2.9 (328.4) 6.74l'171.21 9.46 (2$.3) 60 {27)

3l t15-242',t 950 170 12 90 C SAE + MFA r2.9(328.4) 6.74{171.2) 9.46(240.3} 60{271 Ml20l 6.6(6.2)

31 9X-3,104 950 'r85 12 100 c sAE MF rs (330.2) 6.77 11721 S.46 (240.3) 58 (26)

31 3T-5760 750 165 t2 lm c sAE MF 13 {330.2} 6.17 l'1721 9.48 (240.3) 55 (25)

24 153-5656 650 r10 t2 52 sc MF 10.98 {278.9) 6.85 (r7{} 9.0 1229.r} 3S (r8)

65 2im-ffS8 89, l/O 12 m sc MF il.g (303.{} 7.5 {190.8} 7.5 (r91.{} 15.5 {2r}

71 153-5660 650 r10 t2 52 sc* MF 10.98 {278.9) 7.0 {178.2) 8.15 (206.9) 39 (r8)

58 r75-r280 500 70 t2 35 SC MF 9.96 (253.11 7.2 (182.5) 6.9 (r?61 3r (r4)

2 r53-56{X} 76s 210 6 90 LAC+ 1 000 10.24 (260) 6.8 {173) 8.72l.221.61 37 (r7) 22lt0l 4.8 {4.5}

Construction Notes:
LAC = [.ow Maintenancc, Hybrid Construction
C = Calcium kad Alloy Grid Design

= Maintenance Free
MFA = Maintenance Free with Accessible Vent Caps
S = Stud Terminals
+ = Shipped Dry Only
* = Side Terminals
** = Starting and Deep Cycle Battery
*** = Deep Cycle and Starting Battery
" = For 30 seconds at 0o F (-18' C)
' = Minimum of 25 amp output at 80" F (27" C)
SAE = Uses SAE Posts

SDT = Dual, Top mounted Terminals, Stud and SAE Post,
Marine Deep Cycle/Starting Battery
SC = Silver (Ag) Calcium Alloy Grids for resistance to high
underhood temperatures

Rugged Design - Built Tough - Reliable Starting

. Positive and Negative plates are anchored to container bottom and locked at
the top of cell element for maximum vibration resistance.

. Heavy-duty forged terminal post bushings provide maximum strength and
resistance to acid seepage.

. Hefty full-frame grids, no sharp edges, optimum acid/paste combination
provides better charge acceptance after deep discharge.

. Manifold vented cover with built-in Flame Arrestor...a safety feature that
directs corrosive gases away from &e battery and hold-downs.

. Thick, robust container resists rugged treatrnent typical of heavy-duty
commercial use. Embossed part number & descriptors for easy
serviceability.

World s Toughest Batteries

Specifications for Cat Premium High 0utput Batteries - Availahle Worldwide

2A
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BClTeminal Locations

GP 2T

3El
t0t

+

GP 3ET & 3ET

+

+ GP 3I
28

ean 2?t"2u,,$nF.24.
zlx, 26n, 27[ 27f ]r. 34f, . S. 36n

17, u,ts. 51n, il, 55, 56, 58f, &,
urro. alL m llfl, 3flin, 2, lrl
2x|t r--r

6-l/bh

GP 1.2.3,1

50,70, GCL

Gflll,3t), I

rtlErgr t

Sidelonrird
Gm.?1.12.73.74
75.70.77.78.t01

+

tr21,2t,2il1?5,fi,n,nH,
2C{, ilt31.50. 5t, 52. 57. 58.

53. ffi.86.Ul.121217

+ ll2(rlHililAr)

GP 4DII

+

GP 408,1r,12. 13
g6R. g7R, g8B

+

llns pioco ed bmind.

Right od ol Ba[s].
l/2'- 13 Steel Pmili'n Sid

U8'- l0 Sbeltlegalive Std
Type B

+GP lII
00

8D

4B

Cat Premium High Output Batteries - Built Tough to Exceed
Demanding Performance Test Requirements:

100 hour Yibration Testing - Five Times the Industry Standard

. Battery must be able to withstand vibration forces without suffering
mechanical damage, loss of capacity, loss of electrolyte or without
developing intemaVextemal leaks

r Battery must pass a high rate discharge test after the vibration testing

Five 72-hour Deep Discharge/Recharge Test Cycles

o Battery must recover to 25 charging ilnps within 20 minutes and meet
Industry Electrical Performance Standards

30 Day Complete Discharge Test

o Battery must recover to 25 charging amps within 60 minutes and meet
Industry Electrical Performance Standards after recharging

SAE J2185 Life Cycle Test

. Battery subject to deeper discharge and charge cycles at extreme
temperatures not normally encountered in starting a machine or vehicle

Cold Soak Test

o Battery cold soaked at sub-freezing temperatures and then tested by
starting an equally cold engine

a)rp
Recycle ell rrap batterle*
We ac{ept lead-rcld brttcries
for ruycHng.

Batery Accessodes

Group 3l - Charging Posts for Stud Terminals - Part # 4C-5637
Screw-in Charging Posts for Side Terminals - Part # 4C-5638
Wing Nut - Part # 28-9498 for Part #'s l7 5-4390117 5-43'1 0ll7 5-436018C-3628
Wing Nut - Part # 3B-0723 for Part #'s 8C-3638 and 8C-3639
Digital Battery Analyzer - Pafi# 177-2330
Battery Voltmeter - Part # 4C-6600
Battery Load Tester - Part # 4C-4911
Booster Cable 12' (3.66 m) -Paxt# 4C4933
Booster Cable 20' (6.00 m) - Part # 4C4937
Heavy Duty Commercial Fast Charger (ll0v) - Part# 4C-4921
Heavy Duty Commercial Fast Charger (220Y) -Part# 4C-4910
Extra Vent Caps (6) for Dry Batteries - Part # 7N-0060

Note: Ratings and Part Numbers are subject to change without notice.

6 I'EU I IUN

Battery lnformation
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Heavy-duty Forged Terminal Post Bushings

Built-in Flame
Arrestor

Robust
Reinforced
Case

Vibration
Resistant
Plates &
Elements

Heavy-duty Grids Rugged
Separators

Robust Components = Long Life + Reliable Starts
. Heavy-duty forged terminal post bushings provide maximum strength and resistance to acid seepage that causes corrosion

and black posts. Thicker intemal terminal posts provide lower electrical resistance and higher cold cranking amp output.

. Rugged microporous polyethylene envelope separators protect against "shofis" and vibration damage. Deep Cycle
batteries utilize double insulated Glass mat separators for longer cycling life.

. Maintenance Free batteries utilize calcium lead alloy on both positive and negative plates that reduces gassing and water

consumption. Automotive batteries have Silver (Ag) Calcium Alloy Grids for resistance to high underhood temperatures.

. Heavy-duty, full frame battery grids with no sharp edges. An optimum acid/paste combination provides better charge

acceptance after a deep discharge.

. Positive and Negative plates are anchored to the container bottom and the cell element is locked at the top for maximum
vibration resistance. Straps are thicker, heavier and cast (not welded) into the plates.

. Manifold vented cover with built-in Flame Arrestor...a safety feature that directs corrosive gases away from the battery

and hold-downs.

. Robust reinforced case provides extra strength in all temperature extremes. Brickwork design on sides reduces chance of
punctures and case flexing. Embossed part number and descriptors for easy serviceability.

CAT, CAIERPILLAE, fieir respoctive logos and "Catorpillar Yellow' as well as corporate and produd identity

used herein, are tradennrks of Caterpillar and may not be used without permission.

For more information, see us today or visit
our web site at www.cat.com

Caterpillar. The difference countsl"

Printed in the U.SA. All Rights ReseryedPEHJ0073-01
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Caterpillar lnc. or any of its subsirkTkls ("Cat€rpta") wE[lElnts new

batleries sold by it (exchjdil1g CaEpilar Brazil Unibd dealers) to be

free fom falures caused by defeds in matedd ad 'rrorkmarship.

Catcrplllar Rcsponslbllltiee
. Within the periods stated in the tabb under "Free

Replacement Period,' Caterpillar will replace a battory
which it finds to be defective in material or workmanship
with a new comparable batery at no cost to the user.
Aftor the "Free Replacement Period" has expired, the
user cost is determined by the following formula:

Cunent Consumer's Months of
Battery Price X Service User Cost

irbnfi3hlYrn$tyfui)d

. THs warranty u,S bc honorod updl tGtutn of tha batbry,
during normal working hours, to a Cat dealer or other
source approvod by Catarpifiar.

Effective with sa/es to the first user on or after January 1, 2016

Worldwide

This warranty do€s not apply to:
. Cato Energy Storage Systems

U3.r R68pon3lbllltl.3
The user is responsible for:

. Prwir$rrg proof of the date of battory sale or ptoduct
delivery date to the first user.

. Taxes, installation, or transportation costs, which may
result frorn roplacernenl, are not incfuded in this wananty.

. Expense identified as us€r cost uMer 'Caterpillar
Responsibilities'.

. Costs to invostigate complaints, unloss the problem is
causcd by a defect in Caterpillar malerial orworkmanship.

. Giving tim8ly notice of a watrantable failure aM promptly
making th6 product availabl€ for repak.

. Pcrformance ofth€ r6quir6d maintcnance.

This wananty is subject to the following:
. The waranty period is identifred in the fo$olrvirE table, startlE

trom tle date of battery sale or prodwt delivery to the frsl user.

Umltetlons
CaterSilhr is not responsible for:

. Fdfres resL{ting frorn any use or hstalalitx tlat Caterf,aiar

ludges irnpIopcr.

. Faflwes rBsulting fto.n ah$€, n€gl€ct and/or inproper
repak

. Failures resulting from user's dehy in making the product
available afrer being notified of a potentjal producl problem.

. Faih.res resulting frorn unauthorized repairs or adiustments-

(Continued on reverse side. . .)

GATERPI LLAR LI MITED WARRATTTY
BATTERY

Appllcatlon

Battery Type

Prsmium, Hlgh output (PHo) General Service Llne

Waranty Poriod
Free

Roplacement
Period

Wbrranty Period
Free

Replacement
Period

On-Highway vehicles ovor 680 kilograms (3/4-ton) capacity with engine-driven charging systems. 36 Months 24 Months 30 Months 12 tonths

Earthmoving, construction, matorids handing, pavkrg afld off-|righway oquhment, agrdcultural, industriel

6ngln€, 6l6ctrlc powcr generation and rnarhe plodtrcts wlth eqgine{riven charslns systems. Electric powcr

generation standby applicatbns with soparatc charyhg systoms (.xccpl wlth r.tpcct to tho Battcry Councll
tntcmatlon.l (BCll Grouo rtsc 4D. 8D,.nd 3l btttcrlet us.d in thcsc appllcatlonr)'.

36 Months 18 Months 24 Months

'24 Months

12 ironths

'12 Months'For BCI group clze 4D, 8D, and 31 battGrlo. used ln thc above appllcatlons' 136 Months *12 Months

with to AGM (Absorbed Glass
N/A N'A 60 Months 12 Months

For deep cycle applications or applications without constant battery charging systems (i.e., auxiliary batteries
for marine pl€asur6 craft or recreational vehicles: eloctric trollhg motor or golf cart apdications which use
batteries as their motive power; lawn garden applications, etc.).

3 Months
(AIl BCI Group siz6s except

GP31 Deep Cycle)
30 Months

(BCl GP 31 Deep Cycle
Batterles)

3 Months

BCI group sizes U-'lR, U-1,
8V and GC-2:

18 Months
BCI Cru+sizes24M and 27M:

30 Months
An other BCI groups sizes:

3 Monthg

3 Months

For all othor applications cov6red by this warranty. 72 Month. 24 Months 72 MonthE 18 Month3

ON 2A
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This ryananty covofs every mair component of the producls. Claims under this warranty should be

submitted to a place of bu8in6s of a Caterpillar deabr or other sourco approved by Cat64illar. For

furthor informetion concaming either the locatim to submit claims or Catcrpr'{ar as ttp issuer of this

waranty, writ6 Catsrpillar lnc., 100 N.E. Adam3 St, Peoda, lL USA 61629.

Calorpitrar'8 obligatbnE und6r this Limited wsnanty are suUcc-t lo, end shall mt apply in

contraventioo of, the levw, rubs, r€giJations, dhocriws, o.dinencas, ord6ts, or stetutes of tho United
Stat6, or of arry o0'l€r apflbatle jurierficlim, without reoourse or liabiliv with rsspect to Catorptlar.

A) For ycducts o0€/ndng outskle d Au#ia, Hlt, Nauru, New Caledonla, Now Zaalad, Papua Now

Guinea, the Solromon lslads, dnd Tahiti, tl,f ful,o/wing is applicabb:

NE]THER THE FOREGOITiIG EXPRESS WARRANTY NOR ANY OT}IER WARRANW BY
CATERPTLLA& EXPRESS OR IUPUEO, IS APPLICABLE TO ANY ITET CATERPILI-AR SELITS

THAT tS WARRANTED D]RECTLY TO THE USER BY lTS HAilUFACTURER.

THIS WARRATIITY lS EXPRESSLY lN LIEU OF ANY OTHER WARRANTIES, EXPRESS

OR ITPUED, II{CLUDIilG ANY WARRANTY OF XERCHANIABIUTY OR F]TNESS FOR
A PARfICULAR PURPOSE. REMEDIES UNDER THIS WARRANW ARE UT|TED TO THE

PROVISION OF TATERNLAilD SERVICES, AS SPECIFIED HEREII{.

CATERPILI.AR IS iIOT RESFOT{SIBLE FOR INCIDEITITAL OR CONSEQUEI{TIAL OA]IAGES.

CATERPILLAR EXCLUDES ALL LTABIUTY FOR OR ARISING FROT A}{Y NEGUGENCE ON
lTS PART OR ON THE PART OF AI{Y OF ]TS ETPLOYEES, AGEI{TS, OR REPRESENTATTVES

tN RESPECT OF THE MANUFACTURE OR SUPPLY OF GOODS OR THE PROVISION OF
SERVICES RELATING TO THE GOODS.

IF OTHERU'ISE APPLICABLE, THE VIENNA CONVENTION ON CONTRACTS FOR THE

II{TERNATIONAL SALE OF GOODS IS EXCLUDED IN ITS ENTIRETY.

B) For prcducts oponating in Australia, Fiji, Nauru, New Caladonia, New Zealand, Papua New Guinea,

the Solomdl lslands, and Tahiti, the following is applicable:

THIS WARRANTY IS IN ADO]TION TO WARRANTIES AND CONDITIONS IMPLIED BY STATUTE

AND OTHER STATUTORY RIGHTS AND OBUGANONS THAT BY ANY APPUCABLE LAW
CANNOT BE EXCLUDED, RESTRICTED, OR MODIFIED ("MANDATORY RIGHTS). ALL OTHER
WARRANTTES OR CONDITIONS, EXPRESS OR llrlPLlED (BY STATUTE OR OTHERIA'ISE), ARE

EXCLUDED. WTHOUT LIMTflNG THE FOREGOING PROVISIONS OF TH]S PARAGRAPH, WHERE

A PRODUCT IS SUPPLIED FOR BUSINESS PURPOSES, THE CONSUMER GUARANTEES
UNDER THE CONSUMER GUARANTEES ACT 1993 (NZ) WLL NOT APPLY.

NEITHER THIS WARRANTY NOR ANY OTHER CO}.IDITION OR WARRANTY BY CATERPILLAR,
EXPRESS OR IMPLIED (SUBJECT ONLY TO THE MANDATORY RIGHTS), IS APPLICABLE TO
ANY ITEM CATERPILLAR SELLS THAT IS WARRANTED DIRECTLY TO THE USER BY ITS

I'ANUFACTURER.

IF THE MANDATORY RIGHTTi II'IAKE CATERPILT.AR LTABLE IN CONNECTION wlTH SERVICES

OR G@DS, THEII TO THE EXTENT PERilTTTED UNDER THE MANDATORY RIG}ITS, THAT
LlABluw SHALL BE UMITED AT CATERPILLAR'S OPTION TO (a) lN THE CASE OF SERlrlCES,
THE SUPPLY OF THE SERVICES AGAIN OR THE PAYMENT OF THE COST OF HAVING THE

SERVICES SUPPUED AGAIN AND (b) IN THE CASE OF GOODS, THE REPAIR OR REPI-ACEMENT

OF THE GOODS, THE SUPPLY OF EQUIVALENT GOODS, THE PAYMENT OF THE COST OF SUCH
REPAIR OR REPI-ACEMEMT OR TI{E ACCIUIS]TION OF EQUIVALENT GOODS,

CATERPTLLAR EXCLUDES ALL LTABILITY FOR OR ARISING FROM ANY NEGLIGENCE ON
lTS PART OR ON THE PART OF ANY OF ITS EI'PLOYEES, AGENTS, OR REPRESENTATIVES
IN RESPECT OF THE MANUFACTURE OR SUPPLY OF GOODS OR THE PROVISION OF
SERVICES RELAT]NG TO THE GOODS.

CATERPILI.AR IS NOT LIABLE FOR INCIDENTAL OR CONSEQUENTTAL DAUAGES UNLESS
IIIPOSED U]IIDER TANDATORY RIGHTS.

IF OTHERWSE APPLICABLE, THE VIENNA CONVENT]ON ON CONTRACTS FOR THE
INTERNATIONAL SALE OF GOODS IS EXCLUOED IN ITS ENTIREW.

C) For prcducts supplicd in Audralia:

IF THE PRODUCTS TO WHICH THIS WARRAI{W APPLIES ARE:

I. PRODUCTS OF A KIND ORDINARILY ACQUIRED FOR PERSONAL, DOMEST]C OR
HOUSEHOLD USE OR CONSUMPTION; OR

n. PRODUCTS THAT COST AUD 
'10,000 

OR LESS,

WHERE THOSE PRODUGTS WERE NOTACQUIRED FOR THE PURPOSE OF Ri.SUPPLY OR
FOR THE PURPOSE OF USING THET UP OR TRAIISFORMING THEM IN THE COURSE OF
PRODUCTION OR TANUFACTURE OR IN THE COURSE OF REPAIRTNG OTHER GOODS OR
FIXTURES, THEN THIS SECNON C APPLIES.

THE FOLLOWING TIANOATORY TEXf IS INCLUDED PURSUANT TO THE AUSTRALIAN
CONSUTER LAUY AND INCLUDES REFERENCES TO RIGHTS THE USER MAY HAVE AGAINST
THE DIRECT SUPPUER OF THE PRODUCTS: OUR GOODS COilE WITH GUARANTEES THAT
CANNOT BE EXCLUDED UNDER THE AUSTRALIAN CONSUIIER I.AW. YOU ARE ENTITLED
TO A REPIICETEI{T OR REFUND FOR A UA'OR FA]LURE AND COMPENSATION FOR ANY
OTHER REASONABLY FORESEEABLE LOSS OR DAI'AGE, YOU ARE ALSO ENT]TLED TO
HAVE THE GOODS REPAIRED OR REPLACED ]F THE GOODS FAIL TO BE OF ACCEPTABLE
OUAL]TY AND THE FAILURE TX)ES NOT AXOUNT TO A If,A'OR FAILURE. THE INCLUSION
OF TH]S TEXT DOES NOT COI{STM'TE ANY REPRESENTANON OR ACCEPTANCE BY
CATERP]LLAR OF LIAB]LIW TO THE USER OR ANY OTHER PERSON IN ADDMON TO THAT
WHICH CATERPILLAR IIIAY HAVE UNDER THE AUSTRALIAN CONSUT{ER LAW

TO THE EXTENT THE PRODUCTS FALL WTHIN TI{IS SECTION C BUT ARE NOT OF A
KIND ORDIIIIARILY ACOUIRED FOR PERSONAL, DOMESNC OR HOUSEHOLD USE OR
CONSUiIPTK)N, CATERPILLAR UTITS ITS LI,ABILIWTO THE EXTENT ]T IS PERilTTTED TO
DO SO UNDER THE AUSTRALIAN CONSUilER LAW TO, AT ITS OPTION, THE REPAIR OR
REPLACEIIENT OF THE PRODUCTS, THE SUPPLY OF EQUIVALENT PRODUGTS, OR THE
PAYTENT OF THE COST OF SUCH REPAIR OR REPLACETENT OR THE ACQUISITION OF
EAUUALENT PRODUCTS.

THE WARRANTY SET OUT IN THIS DOCUMENT IS GIVEN BY CATERPILT.AR INC. OR ANY
OF ITS SUBSIDIARIES, lOO N. E. ADAMS SI PEORIA, IL USA 61629, TELEPHONE 1 309
675 IOOO, THE USER IS RESPONSIBLE FOR ALL COSTS ASSOCIATED wlTH MAKING A
CLAIM UNDER THE WARRANTY SET OUT IN THIS DOCUMENI EXCEPT AS EXPRESSLY
STATED OTHERWISE IN THIS DOCUMENT, AND THE USER IS REFERRED TO THE
BALANCE OF THE DOCUMENTTERMS CONCERNING CLAIM PROCEDURES, CATERPILLAR
RESPONSTBILITIES AND USER RESPONSIBILITIES.

TO THE EXTENT PERMISSIBLE BY I.AW, THE TERIIIS SET OUT IN THE REMAINDER OF THIS
WARRANTY DOCUMENT ONCLUDING SECTION B) CONTINUE TO APPLY TO PRODUCTS TO
WHICH THIS SECTION C APPLIES.

@2016 Caterplllar All Rlghts Re8erv6d.
CAT, CATERPILLAR, th€lr rospoctlvo logos, .Caterpillar Yellow', th6'Power Edge'trade dress as
wsll as corporate and prcduct identity used h€r6in, are trademarks of Caterpillar and may not be
used without pormissicn.
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BATTERY CHARGER GAI'

1 2.50'
(318 mm)

SPEC!FICATION

lnput Supply

7.66'
(195 mm)

lmage Shown may not Reflect Actual Package

UL 10 AMP
BATTERY CHARGER

This battery charger offers accurate, automatic charging
of lead-acid and nickel cadmium batteries. The output
voltage automatically adjusts to changing input, load,
battery and ambient conditions. This prevents battery
over-charging and consequent loss of battery electrolyte.

Standard features include AC line compensation,
precision voltage regulation, current limiting, automatic
2-rate charging, voltmeter and ammeter, temperature
compensation and UL Listing.

The user interface is easy to understand with digital
metering, NFPA 110 alarms and a battery fault alarm.

FEATURES

' Electronically current limited a|105% of rated output

'Alarm system

'Digital Display

' Lightning and voltage transient protection

' Protection of connected equipment against load

dump protection

' Constant voltage, current limited, 4-rate automatic

equalization

' lP 20 housing

'AC isolated from DC

' Temperature Compensation

- On board temperature sensor with remote port

'Auto AC line compensation

' Output regulated by sensed battery voltage

110-120 V

AC and DC Fuses 2 input and 2 output)

Output voltage 24V

Frequency 50/60 Hz

Operating temperature -20'C ( -4'F)

to +60'C (140'F)

Housing constructed of rustproof anodized

aluminum.

STANDARDS
'C-UL listed to UL 1236
.NFPA 70, NFPA 110

'CSA22.2 No 107 certified
. uL 1564

'CE DOC to EN 60335

' IBC Seismic Certification

SECTION 2A
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BATTERY CHARGER GAT'

12.50'
(318 mm)

6.5S
(165 mm)

NFPA 110 alarm package as follows:

' AC on Green led (indication)

' AC fail Red led and form C contact (2A)

' Float mode LED

' Fast charge LED

' Temp comp active LED

' Low battery volts Red led and Form C contact

' High Battery Volts Red led and Form C contact

' Charger fail Red led and Form C contact

' Battery fault Red led and Form C contact

- Battery disconnected
- Battery polarity reversed
- Mismatched charger battery voltage
- Open or high resistance charger to battery connection
- Open battery cell or excessive internal resistance

lnformation contained in this publication may be considered confidential. Discretion is recommended when distributing
Materials and specifications are subject to change without notice.

CAT, CATERPILLAR, their respective logos, "Caterpillar Yellow," the "Power Edge" trade dress as well as corporate
and product identity used herein, are trademarks of Caterpillar and may not be used without permission.

www.Cat-ElectricPower.com

@2012 Caterpillar
nisGEBifl@N
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Output lnput
Volts Hz VoltsAmps
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Width Depth Heisht Weisht

Feature codes

IEMTM

LEHE0141-02 (03-12)
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c13 lc15 / C18
lntegral and Sub-Base
Fuel Tanks
US Sourced
Diesel Generator Set
350 - 600 kW 60 Hz

Features
UL Listed for United States (UL 142) and Canada (CAN/ULC S601)
Facilitates compliance with NFPA30 code, NFPA37 and 110 standards and CSAC282 code
Dualwall
Lockable fuel fill cap,4" (101.6 mm) NPT
Low fuel level waming standard, customer configurable warning or shutdown
Primary tank leak detection switch in containment basin
Tank design provides capacity for thermal expansion of fuel
Fuel supply dip tube is positioned so as not to pick up fuel sediment
Fuel retum and supply dip tube is separated by an internal baffle to prevent immediate re-supply of
heated return fuel, Pressure washed with an iron phosphate solution, lnterior tank surfaces coated with a solvent-based thin-film rust preventative
Heavy gauge steel gussets with intemal lifting rings
Primary and secondary tanks are leak tested at 20.7 kPa (3 psi) minimum
Compatible with open packages and enclosures
Gloss black polyester alkyd enamel exterior paint
Welded steel containment basin (minimum ol 11Oo/o of primary tank capacity)
Direct reading fuel gauge with variable electrical output
Emergency vents on primary and secondary tanks are sized in accordance with NFPA 30

Sub Base
. The sub-base fuel tank mounts below the generator set wide base

lntegral
. lntegral diesel fuel tank is incorporated into the generator set base frame. Robust base design includes linear vibration isolators between tank base and engine generator

Options
. Audio/visualfuel level alarm panel
. 5 gal (18.9 L) spill containment. 5 gal (18.9 L) spill containment with fuel fill drop tube with in 6" (152 mm) from bottom of tank. 5 gal (18.9 L) spill containment with overfill prevention valve and fuel fill drop tube with in 6" (152 mm)

from bottom of tank. ULC Listed 7.5 gal (28.4 L) spill containment with vent extensions, vent whistle, and drop tube facilitating
compliance with CSA 8139-09. ULC Listed 7.5 gal (28.4 L) spill containment with overfill prevention valve, vent extensions, vent whistle
and drop tube facilitating compliance with CSA 8139-09

'* r'--l - -jPieturelsMwdrnalndt-ipreben\€cMpab*a$e'r' - -.r'---' *-'
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llntegral & Sub-Base Fuel Tank Base Useable Gapacities with
Fuel Tank Dimensions & Weights

lntegral- Width (W) 2014 mm (79.3 in)

Sub-base - Width (W) 2056 mm (81.0 in)

Open Set & Weather Protective Enclosure

Cl3 Tank
Doslgn

Feature
Code

Total
Capaclty

Useable
Capacity

Tank Only
Overall

Dry Weight Helght'H' Length'L' --dpn Enclosure

Llter Gallon Llter Gallon kg tb mm l!t- -K ln mm in mm tn

lntegral FTDWO13 2il6 699 2540 671 1569 3450 4{ 30.0 5461 215 2552 100.5 2743 108.0

Sub-Base FTDWOOS 3941 1041 3876 192t- <{ss 3657 635 25.0 5550 218.5 2763 108.8 2955 116.3

Sub-Base FTDWOO6 76/.3 29D- 46 1996 2228 4483 889 35.0 6'184 243.5 30'17 118.8 3209 '126.3

Sub-Base FTDWOOZ -t6 2203 8244 2178 2150 5052 889 35.0 7074 278.5 2291 117.8 3789 149.2

ry!,8,a6'6 FTDWOll 2476 654 2435 643 1468 3236 635 25.0 3810 150.0 2763 108.8 2955 116.3

Tank Only
Over.ll Packago Helght

wfth Tank
Total

Cspaclty
Usoable
Capaclty Dry Welght Helght'H' Length'L' Open Enclosure

mm ln
C15 Tank
Design

Feature
Code Lher Gallon Llter Gallon kg tb mm in mm in mm in

2619 103.0lntegral FTDWOO2 '1283 339 1262 333 10t5 2237 635 25.0 3814 1 50.1 2426 95.5

5550 218.5 2763 108.8 2955 116.3Sub-Base FTDWOOs 3941 1041 3876 1024 1 659 3657 635 25.0

2228 889 35.0 6184 243.5 3017 118.8 3209 126.3Sub-Base FTDWOO6 76/3 2019 7556 1996 4912

643 1468 3236 635 25.0 381 0 150.0 2763 2955 116.3Sub-Base FTDWOOS 2476 654 2435

C18 Tank
Deslgn

Feature
Code

Total
Capaclty

Useable
Capaclty

Tank Only
Overall

DryWelght Helght'H' Lenqthjl/
-op.n

Enclosure

Llter Gallon Llter Gallon kg tb mg- i mm ln mm ln mm in

lntegral FTDWO04 1446 382 1422 376 1!+V 6 635 25.0 3814 150.'l 2426 95.5 2560 't 00.8

Sub-Base FTDWOO5 3941 1041_ 9,fr{ 1024 1 659 3657 63s 25.0 5550 218.5 2763 108.8 2955 116.3

Sub-Base FTDW4L -tffi 2203 8244 2178 2150 4134 889 35.0 7074 278.5 2291 117.8 31 59 124.4

Sub€66- FTDWOOS 2476 654 2435 643 1468 3236 63s 25.O 38 10 150.0 2739 107.9 2905 114.4

LEHE0467-05
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The heights listed above do not include lumber used during manufacturing and shipping

Estimated Run Times (Hours) at 100% Load
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C13 Tank
Ilesign Feature Gode

Standby Ratings (ekW) Prlme Ratings

400 350 350
-t{

lntegral Tank FTDWOl3 24 27

-2s
29

Sub-Base FTDWOOs Jb :!1-- 1 38 43

Sub-Base FTDWOO6 Tf 80 74 85

Sub-Base 'l9grrc+-- 77 87 81 93

sjE/azac.- FTDWOll 23 25 24 27

Cls Tank
Deslgn Feature Code

\. Standby RatlDgB (ckw) Prlme Ratings (ekW)
*5oo

450 350 455 ,ll0 365 324

lntegral Tank FTDWOO1 / FTDWOO2 o I 11 11 10 10 11 12

Sub-Base FTDWOO5 28 29 32 36 30 31 ,t 38

Sub-Base FTDWOO6 54 57 62 70 60 62 68 74

Sub-Base 17 18 20 22 19 20 22 24

C18 Tank
Deslgn Feature Code

Standby Ratlngs (ekW) Prlmo

600 550 5i45 6
lntegral FTDWOO3 / FTDWOO4 I I --;- 9 't0

Sub-Base FTDWOO5 jB-- 4 25 27

Sub-Base nD)WZ-- 51 54 u 59

sgg€ FTDWOOS / FTDWO11 15 16 16 17

LEHE0467-05
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Tanks with full electrical stub-up area include removable end channel. Tanks with RH stub-up include stub-
up area directly below the circuit breaker or power terminal strips. Dimensions include weather-protective
enclosure exhaust system.

Dual wall sub-base tanks are UL Listed and constructed in accordance with UL Standard for Safety UL 142,
Steel Aboveground Tanks for Flammable and Combustible Liquids and Canada CAN/ULC 5601, Standard
for Shop Fabricated SteelAboveground Horizontal Tanks for Flammable and Combustible Liquids.

Fuel tanks and applicable options facilitate compliance with the following United States NFPA Code and
Standards:

NFPA 30: Flammable and Combustible Liquids Code

NFPA 37: Standard for the lnstallation and Use of Stationary Combustion Engines and Gas Turbines

NFPA 110: Standard for Emergency and Standby Power Systems

Fuel tanks and applicable options facilitate compliance with the following Canadian Standard and Code:

CSA C282 - Emergency Electrical Power Supply for Buildings

CSA 8139-09 - lnstallation Code for Oil-Burning Equipment

The following sub-base fuel tanks meet Chicago code for containment and labelling:

FTDWOO5
FTDWOOS
FTDWO1l

LEHE0467-05 (09/17)
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lmage shown may not reflect actual configuration

Features
. A magnetic drive allows a signal from the float

mechanism inside the tank to be transmitted
through a solid bulkhead.

. The dial is designed to allow a second magnetic
coupling. This is a coupling from the pointer
magnet, through the sealed lens and into the
Hall Effect [/lodule.

. The magnetic connection of the Hall Effect
sensor is more reliable than systems that
depend on the sliding contact of variable
resistor devices.

. Hall Effect is a solid state technology with no
moving contacts. lt counts on the fact that a
magnet bends the path of electrons moving
through a semiconductor. The bending of the
electrons can be detected and converted into
an electrical signal.

Remote-ready Dial, with Hall
Effect Module

Fuel Level Gauge and Sender
The unit consists of a magnetically driven dial for
direct reading with a snap fi t Hall Effect Module
attached to the lens. This module sends an
electrical signal to a remote fuel level monitor.

The module can provide ratiometric voltage
output proportionalto the liquid volume inside
the tank.

The dial is able to provide an electrical output
which can be utilized for remote monitoring of
tank levels.
The dial case is hermetically sealed by
ultrasonic welding to melt and fuse the case
into one solid piece. This keeps weather out,
ensuring "no-fog" read ability while greatly
extending mechanical life.
The seal is a high reliability, no-gasket design.
The plastic case is far more resistant to
corrosion than any metal-cased version and
is capable of withstanding broad variations in

temperature. The lens and case are a special,
UV stabilized plastic material.

rfi
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General and Functional Specifications*
Conformity: t3o/o al5 VDC
Operating temperature: -40' to B0'C
(-40'F to'176"F)
Accuracy: t4oh of full scale. (float gauge errors
not included.)
Repeatability: !1o/o.

Operational voltage range: 3.5 to 6.0 VDC

Gauge Materials of Gonstruction*
Head - die cast aluminum.
Center shaft, support tube, and float rod -
tempered aluminum
Gears, cross stud, and bearing - stainless steel
Drive magnet - alnico
Gear housing - acetal
Float - nitrile rubber

Support

Output voltage: ratiometric 10-90% of input
voltage @ 10-90% volume
Resolution - infinite
Operating current: 4.5 mA
Outputcurrent: tl mA
Hall Effect modules are UL classified as
intrinsically safe for Class 1, Division 1,

Groups C and D (hazardous locations)

Dial Materials of Construction*
. Crystaland case: polycarbonate.
. Dial- painted aluminum

*Materials and specifications are subject to
change without notice. Ratings subject to change
due to temperature and other environmental
considerations.

Float Pivot
1

www.Cat-ElectricPower.com
@2015 Caterpillar

All rights reserved.

Materials and specifications are subject to change without notice.
CAT, CATERPILLAR, their respective logos, "Caterpillar Yellow",

the "Power Edge" trade dress as well as corporate and product identitl$ft@J!ON 2A
herein, are trademarks of Caterpillar and may not be used without ppAlssio"122 
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c13tc15/C18
Dip Gharts for Fuel Tanks
U.S. Sourced
Diesel Generator Set
350-600 kW 60 Hz

lntegral Tanks

0.5 18.4 13.0 477.6 0.5 7.5 13.0 196.1

1.0 36.7 13.5 496.0 1.0 15.1 13.5 203.7

14.0 514.4 1.5 22.6 14.0 211.21.5 55.1

532.7 2.0 30.2 14.5 218.72.0 73.5 14.5

37.7 15.0 226.32.5 91.9 15.0 551.1 2.5

233.83.0 110.2 15.5 569.5 3.0 45.3 15.5

241.43.5 128.6 16.0 587.8 3.5 52.8 16.0

4.0 147.0 16.5 606.2 4.0 60.3 16.5 248.9

4.5 165.3 17.0 624.6 4.5 67.9 17.0 256.5

5.0 183.7 17.5 643.0 5.0 75.4 17.5 264.0

202.1 18.0 661.3 5.5 83.0 18.0 271.55.5

1B.5 679.7 6.0 90.5 18.5 279.16.0 220.4

698.1 6.5 98.1 19.0 286.66.5 238.8 19.0

19.5 294.27.0 257.2 7.0 105,6

301.77.5 275.6 7.5 113.1 20.o

309.38.0 293.9 8.0 120.7 20.5

8.5 312.3 8.5 128.2 21.0 316.8

9.0 330.7 9.0 135.8 21.5 324.3

9.5 349.0 9.5 143.3 22.0 331.9

10.0 367.4 10.0 1s0.9 22.5 339.4

'10.5 385.8 10.5 158.4

11.0 404.1 1 1.0 165.9

11.5 422.5 11.5 173.5

12.0 440.9 12.0 181.0

12.5 459.3 12.5 188.6

SECTION 2A
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LEHE'1099-00

Dip Charts

C13 lntegral FuelTank FTDWO13 Cl 5 lntegral Tanks FTDW001/2

Measured
Gallons

lnches of
Fuel on
Dipstick

Measured
Gallons

lnches of
Fuel on
Dipstick

Measured
Gallons

lnches of
Fuel on
Dipstick

Measured
Gallons

lnches of
Fuel on
Dipstick
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ATTACHMENTS CAIERPI[[AR'

WTF1 - RADIATOR
TRANSITION FLANGE

A steel frame is mechanically secured to the front
of the cooling radiator to which transition ducting
can be attached to ensure heated radiator air is
fully discharged away from the generating set
room to prevent recirculation and possible
overheating.

The radiator transition flange is constructed from
sheet steel components pre-treated with zinc
phosphate prior to polyester powder coating
at 200" c (392" F).

Not required on generating sets fitted with
enclosures, which include transition ducting inside
the enclosure as part of the standard supply.

RADIATOR TRANSITION FLANGE

lnformation contained in this publication may be considered confidential
Discretion is recommended when distributing.

Materials and specifications are subiect to change without notice.

www.cat-E lectricPower.com
Market: N. America

LEHE4000 (01-05)
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Btu or MlreRnts:

CTS Series Open Transition Automatic Transfer Switch

Quantity: One (1) One (1)

Catalog Number: CTS000800022E CTS000800040E
*Serial Number:

Enclosure Type: NEMA1 NElvlA'l

Amps: 225A 4004
Poles: 4 4

Phase: 3 3

Wire 4 4

Voltage: 4801277V 4801277V

Frequency 60Hz 60Hz

Controller Type: t\4X250 MX250

Withstand: s0kAlci3skAlC (Any) s0kAlC/3skAlC (Any)
*Serial Number to be updated upon install

MX250 Mrcnopnocesson PnHel

Multipurpose Display:

LEDs for continuous monitoring of switch position and source availability; a four-line by 20-character, backlit LCD display for seftings,

functions, programming and annunciation.

Through-the-door programming and display
. Simplified Keypad Entry - Menu-driven system is designed for ease of use.

o Builtin diagnostics with displays for ease of troubleshooting.
. Pass code protected to limit user access.
o Timer countdown display for ease of operation.
o User settings unaffected by power outages

Timer and Sensor Settings: Transfer Commit / No Commit Selection Feature
. Engine Start (Adjustable from 0 to 10 Seconds)

o Transfer to Emergency (Adjustable from 0 to 5 Minutes)

. Retransfer to Normal (Adjustable from 0 to 60 Minutes)

. Engine Cool Down (Adjustable from 0 to 60 Minutes)

Sensing:

Close differential 3-phase under-voltage sensing of the normal source - factory standard setting 90% pickup, 80% dropout (adjustable);

under-frequency sensing of the normal source factory setting 95% pickup (adjustable).

Voltage and frequency sensing of the emergency source - factory standard setting g0% pickup voltage, 95% pickup frequency

(adjustable)

ln-Phase Monitoring

Capability To Support a Network Serial Communication Module

Pushbutton Bypass of Time Delay Transfer / Retransfer:

o ln Phase Monitor - Self Adjusting (Open Transition Switches Only)

o Auxiliary Contact (Form A): Closed When The Switch is in the Emergency Position

o Auxiliary Contact (Form A): Closed When The Switch is in the Normal Position

. Engine Sta( Contact

. UL'l008 Listed

. Double throw, mechanically interlocked contactor mechanism

e Electrically operated, mechanically held

o Designed for emergency and standby applications

o AL/CU MechanicalScrew-Type Lugs SECTION 2A
Page 133 of 182
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Metering:
o Normal and Emergency - Voltage (Line to Line) and Frequency

Test Switch:
. Test switch (fast tesUload/no load) to simulate normal source failure automatically bypassed should the emergency source fail

MX-250 SrmrorRo SPES Pacxrce:

6

6/P

A1

A1E

A3(2)

A4(2)

CD/P

Test Switch (Momentary)

Test Switch (On Controller)

Emergency Failure Source 1 Auxiliary Contact

Emergency Failure Source 2 Auxiliary Contact

Emergency Source position auxiliary contact

Normal Source position auxiliary contact

Clock Exerciser Load/ No Load: Allows the Generator to start and run unloaded or to simulate a power failure, start

Generator and run under load

Time Delay From Neutral Switch Position to Normal on Retransfer (Only for Delay Transition Switches)

Disconnect Switch (Auto/lnhibit)

Time Delay From Neutral Switch Position to Emergency on Retransfer (Only for Delay Transition Switches)

Engine StartContact
Event Log: Sequentially Numbered Log of 16 Events That Track Date, Time, Reason and Action Taken

Adjustable over/under frequency sensor (source 2 or emergency)

Adjustable over/under frequency sensor (source 'l or normal)

Frequency lndication (0n The Controller)

LED Source 2 (Emergency ) Position lndication

LED Source 1 (Normal) Position lndication

LED Source 1 (Normal) Source Availability lndication

LED Source 2 (Emergency) Source Availability lndication

LCD lndicator - Center Off Position

Center off position/LCD indication on controller (only for Delay Transition Switches)

Time Delay Start for Emergency Source (Adj. From 0 -10 Seconds)

Peak Shave/Remote Load TesUArea Protection

lnhibit Transfer to Emergency (load add relay)

lnhibit Transfer to Normal Relay

Source 1 Over Voltage sensing for single and three phase systems.

Phase Rotation Sensing of Source 1 and Source 2

Under voltage Sensing for Emergency Source three phase)

Under-Voltage Sensing of Emergency Source (Single Phase)

ln-Phase Monitor

Overvoltage Sensing of Emergency Source (single-phase)

Overvoltage Sensing of Emergency Source (three phase)

Auto / Semi Manual selector ln "Auto" position, retransfer to Source 1 is automatic after the timer has timed out.

Microprocessor Activated CommiUNo Commit on Transferring to Emergency Source

Retransfer to Normal Time Delay (Adj. 0-60 Mins)

Pre-signal contact on transfer to Source 1 (Normal) or Source 2 (Emergency) during test

Engine Cooldown Run Timer (Adj. 0-60min)

Motor disconnect and staged restart (2 circuits)

Voltage lmbalance - monitors phase voltages. lnitiates transfer upon selected phase to phase voltage differential

Adjustable Time Delay on Transfer to Emergency Source

Bypass Timers Key (On Keypad). Bypasses (T)or (W) Time Delay Settings

Source 1 & Source 2 Calibrate capabilities for voltage an frequency

DT

DS

DW

E

EL/P

J2E

J2N

KlP

L1

L2

L3

L4

LN

LN/P

P1

Q2

Q3

Q7

R1-1iR't-3
R'l6
R17

R2E

R50

R7

R8

S5/P

313/P
T

T3/1/V3

U

UMD

VI

W
YEN/P

CALIBRATE
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o
Automatic Transfer Switch

lmage shown may not reflect actual configuration

Features
Electrical Ratings
. Ratings 40 to 4000 amperes
. 2,3, or 4 poles
. NEMA 1,3R,4, 4Xand 12
. Available to 600 VAC, 50 or 60 Hz
. Suitable for emergency and standby

applications on all classes of load, 100%
tungsten rated through 400 amps

. UL 1008 listed at 480 VAC

. CSA C22.2 No. '178 certified at 600 VAC

. IEC 947-6-l listed through 480 VAC

Performance Features
. Contact transfer speed less than 100

milliseconds
. High close-in and withstand capability
. Temperature rise test per UL 1008

conducted after overload and endurance
tests in unventilated enclosure - exceeds UL
requirements

. Equipped with the MX250 control package

CTS Series Automatic
Transfer Switch (ATS)

The Cat@ CTS Series ATS is configurable for
applications requiring the dependability and
ease of operation found in a full featured power
contactor-type transfer switch.

The CTS Series is equipped with the MX250
controller that is designed for the most demanding
transfer or bypass switch applications.

Design And Construction Features
. Double throw, interlocked operation
. Electrically operated, mechanically held by a

simple, over-center mechanism
. Silver alloy contacts with separate arcing

contacts on 600 amp and above
. Arc quenching grids, enclosed arc chambers,

and wide contact air gap for superior source
to-source isolation on all units

. Control circuit disconnect plug and drive inhibit
switch for safe maintenance

. Components accessible for inspection and
maintenance without removal of the switch or
the power conductors

. [4echanical indicator and contact chamber
cover designed for inspection, safety and
position designation

cAr"

SECTION 2A
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CTS Series of Automatic Transfer Switches
The Cat CTS series power contactortype transfer
switch makes use of a fully programmable/
confi gurable microprocessor-based controller to
allow the utmost in application flexibility. Further,
the CTS series is offered in a wide array of
configurations enabling it to meet the needs of
even the most highly critical load.

Available configurations include:
40-4000 Amps:
. CTS automatic transfer switches
. CTSD delayed transition transfer switches
. CTSM manual transfer switches

100-4000 Amps:
. CTSCT closed transition transfer switches
. CBTS automatic transfer/bypass switches
. CBTSD delayed transition bypass switches
. CBTSCT closed transition bypass switches

All CTS products meet or exceed industry
requirements to allow specification and
installation with confidence.
. UL 1008 listed through 480 VAC
. CSA C22.2 No. 178 listed through 600 VAC
. IEC 947-6-1 listed through 480 VAC
. Codes and standards

NFPA70,99,101,110
NEC 517,700,701,702
IEEE 446,241
NETVA tCS2-447

. Controls tested in accordance with:
IEEE 472 (ANSr C37.90A)
EN 55022 Class B (CISPR 22)
(Exceeds EN 55011 & MILSTD 461 Class 3)
EN 61000-4-2 Class B (Level 4)
EN 61000-4-3 (ENV50'140) 1Ov/m
EN 61000-4-4
EN 61000-4-5, rEEE C62.41
EN 61 000-4-6 (ENV50141 )
EN 61000-4-11

. Equipment (controls and power section)
Seismic test qualified to: IBC-2003,
rEEE-2003, OSP-0035-1 0

. Enclosures meet the requirements of: UL 508,
UL 50, ICS 6, ANSI C33.76 and NEIVIA 250

. Quality system: ISO 9001 registered

This ruggedly built family of power contactor
switches has been specifically designed for
transfer switch duty with dependability, versatility,
and user friendliness of prime concern.

The CTS power panel components, consisting
of power switching contacts, drive mechanism,
and terminal lugs, are mounted on a specially
formed backplane. Logic devices including
microprocessor control auxiliary time delays and
special accessory equipment are assembled on
the door for ease of maintenance and separation
from the power section. They are connected
with a numbered wiring harness equipped with
a disconnect plug that allows isolation of the
control panel for maintenance.

CTS Series Method of Operation
When the normal source fails or the voltage
drops to a predetermined point (usually 80% of
nominal), if required, a circuit is closed to start
the engine generator set. When the emergency
source reaches 90% of rated voltage and 95% of
rated frequency, the drive solenoid is energized
through the emergency coil control relay, causing
the main contacts to disconnect the load from
the normal source and connect it to the
emergency source. After the drive solenoid has
completed its electrical stroke and is seated, the
emergency coil control relay opens to disconnect
it. The transfer switch is now mechanically locked
in the emergency position. When normal voltage
is restored to a predetermined point (usually
90o/o of nominal), the control voltage sensing
energizes. The normal side coil relay closes,
and after the drive solenoid has completed its
electrical stroke and is seated, the coil control
relay opens to disconnect it. The transfer switch is
now mechanically locked in the normal position.

Drive Mechanism
All CTS switches employ the simple "over-center"
principle to achieve a mechanically locked
position in either normal or emergency and a
high-speed drive assures contact transfer in

100 ms or less. High contact pressure and
positive mechanical lock allow for high
withstand and closing ratings, far exceeding UL
requirements.

SECTION 2A
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Neutral Switching
The CTS Series is available in true four-pole
designs for multi-source power systems that
require switching the neutral. The neutral contact
is on the same shaft as the associated main
contacts. This design ensures positive operation
and prevents any possibility that the neutral
contact will fail to open or close, as is possible
when the neutral pole is an add-on accessory.
The neutral contacts are identical to the main
contacts, having the same current carrying and
high withstand/closing ratings as the mains.
They are designed to break last and make first to
negate the possibility of transients while switching
the neutral.

Safe Manual Operation
The CTS manual operator consists of a large,
easy-to-use handle that fits securely for manual
operation during installation and maintenance
or in an emergency.

Every CTS is provided with an operator inhibit
switch to disconnect the electrical drive prior to
maintenance. Fully enclosed wrap-around arc
covers shield the main contacts and mechanical
components, preventing operator exposure during
manual operation.

Transferring Large Motor or Highly lnductive
Loads
The CTS manual operator consists of a large,
easy-to-use handle that fits securely for manual
operation during installation and maintenance
or in an emergency.

f . Optional Universal Motor Disconnect
Contact: This load control disconnects a large
motor via its control circuit for an adjustable
period of time prior to transfer in either
direction. For switching multiple motors, the
motor disconnect contact with staged restart
disconnects the motors prior to transfer and
brings them back on line sequentially.

CTS Series ATS
400A

2. Accessory R50 Phase Monitor: This feature
compares the phase angle between both
sources of power and prevents transfer until
the two are approximately in phase (within a
self adjusting range). The CTS's high speed
transfer action coupled with the MX series
microprocessor control logic ensure closures at
or near zero degree phase difference.

3. Series CTSD: The CTSD offers a delayed
transition on transfer switches 40A and above.
This programmed center-off position allows for
the full decay of rotating motors or transformer
fields. lt can also be used for load shedding
of selected circuits or other applications
which require a means to disconnect the
load from either source. Many Uninterruptible
Power Supply (UPS) system manufacturers
recommend delayed transition switches to
support sequencing of their systems. Reference
the CTSD supplement for further details.

4. Series CTSCT: Cat closed transition switches
combine CTSD operation during a source
failure with a highly engineered control system
that allows momentary paralleling (100 ms)of
two acceptable sources, thereby limiting the
impact of transfer on the load. Reference the
CTSCT supplement for further details.
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Feature
6lP
J2EIJ2N
A3
L1IL2
A4
L3IL4
Calibrate
LN/P
CDT
P1

DS
R50
DT

Standard Features (MSTD Package)
Function
Momentary test Switch
Adj. over/under freq (Sl and 52)
Aux contact (S2 position)
Source position LEDs
Aux contact (Sl position)
Source available LEDs
Volt. and freq. calibration
Center-off position LCD*
Load/no-load exerciser
Source 2 start time delay
Auto/inhibit switch (> 6004)
ln-phase monitor
Time delay - neutral to 51*

Optional Packages
Exerciser (MEXE) Package includes:
. STDS functions
. A1/A1E - 51/S2 failure aux contact
. A3/A4 - One additional contact each
. CDP - Programmable exerciser
. Q2 - Remote peak shave/load test
. R16 - Phase rotation sensing

Controls (MCON) Package includes:
. EXES functions
. Q3 - Remote inhibit transfer to emergency
. Q7 - lnhibit transfer to normal
. T3A//3 - Elevator pre-signal aux contacts
. UMD - Universal Motor Load Disconnect

Sensing (MSEN) Package includes:
. EXES functions
. Normal source over voltage sensing (3 phase)
. Q7 - lnhibit transfer to normal
. 512P - Auto/manual selector switch

Special (MSPE) Package includes:
. CONS functions
. SENS functions
. SsP - Manual transfer to normal switch

(replaces S12P)

Feature
S13/P
DW
T
E

U

EL/P

Function
Transfer commit
Time delay - neutral to 52"
Source 1 stable time delay
Engine start contact
Source 2 stop time delay
Log of last 16 events and
system data
Voltage imbalance
S1 and 52 freq. indication
52 stable time delay
Bypass T and W Time Delays

Switchgear (MPSG) Package includes:
. SPES functions
. Additional set of A3/A4 contacts
. R15 - Load shed to "dead normal" or
. R15D - Load shed to neutral position*
. S12/P - Auto-manual selector switch

Combined with the Optional Modbus
communication card, the PSGS package allows
for integration with Cat switchgear. This feature
allows ATS operating parameters to be displayed
on the touchscreen as well as on the optional
remote monitoring software. Supply of this feature
set affords real-time monitoring of the ATS as well
as direct control over the following parameters
from the switchgear HMI:
. Timer settings
. Pickup/dropout settings
. Testing functions
. Alarm functions
. [vlanual operation

*Available with delayed transition switches only.

VI
WP
W
YEN

SECTION 2A
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GTS Series Accessory Definitions
6P - Microprocessor activated test switch
(momentary)
6A - Hardwired test switch (maintained)
6AP - Microprocessor activated test switch
(maintained)
6BK - Hardwired test switch (maintained auto -
momentary test) key operated
6CK - Hardwired test switch (maintained auto -
maintained test) key operated
Al - Auxiliary contact S.P.D.T. - normal
(source '1) failure
AIE - Auxiliary contact S.P.D.T. - emergency
(source 2)failure
A3 - Auxiliary contact - closed in emergency
(source 2) additional available (10 max.)on CTS
series and need to be specified
A4 - Auxiliary contact - closed in normal
(source 1) additional available (10 max.) on
CTS Series and need to be specified
A62 - Motor disconnect and staged restart
(1 contact)
AB3 - Auxiliary contact - closed in bypass
emergency (source 2) (S.P.D.T.) (standard up
to 400a) additional available (10 max.) on CBTS
Series and need to be specified
AB4 - Auxiliary contact - closed in bypass
emergency (source 1) (S.P.D.T.) (standard up
to 400A) additional available (10 max.) on CBTS
Series and need to be specified
CALIBRATE - Microprocessor activated
calibration feature CDP programmable exerciser
daily, 7 114128/365 days user-selectable, with or
without load
CDT - Exerciser no load timer
CTAP - Chicago transfer alarm panel mounted
in door of enclosure. lncludes 3 aux. contacts
and fuse.
DS - Disconnect switch - disconnects source
voltage to transfer power panel.
DT (DELAYED TRANSITION ONLY) - time delay
from neutral switch position to source 2
on retransfer
DW (DELAYED TRANSITION ONLY) - time
delay from neutral switch position to source 2
on retransfer
E - engine start relay
EL/P - event log of last 16 events
ETHERNET - Ethernet communication adapter -
requires modbus communication module.

F - Fan contact, closed when engine runs.
HT(1X2) - Heater and thermostat 2081240Y
(1) 380i600V (2) mounted and inter-wired in

enclosure. (requires larger enclosure for 40-200A)
K - Frequency meter (analog) - door mounted
KP - Frequency indication on the controller
LNP - Center-off position LCD-|ndicator
Ll - LED light indicates switch in Source 2
position
L2 - LED light indicates switch in Source 1

position
L3 - LED light indicates source 1 available
L4 - LED light indicates source 2 available
LonWorks - LonWorks communication module
Ml - Single-phase amp meter (analog)
M2 - Three-phase amp meter (analog)
M90 - EPM2000 true RMS digital meter with
display (amps, volts, power, energy, power
factor and frequency). 3-line LED display. 50/60
Hz universal operation. 1 or 3 phase. Standard
modbus RTU RS485 communications capability.
M90A - lncludes modbus communication card
and factory wiring between EPM2000 and
modbus communication card.
M90B - lncludes modbus communication
card, Ethernet communication adapter and
factory wiring between EPM2000 and modbus
communication card.
M91 - EPM6000 true RMS digital meter with
display (amps, volts, power, energy, power
factor and frequency, THD). Certified energy and
demand metering. Meets ANSI C12.20 and IEC
687 accuracy classes. Front lrDA port laptop
connection. Standard modbus RTU RS485 or
DNP 3.0 communications capability.
M91A - lncludes modbus communication card
and factory wiring between EPM6000 and
modbus communication card.
M91B - lncludes Modbus communication
card, Ethernet communication adapter and
factory wiring between EPM6000 and modbus
communication card.
Modbus - Modbus RTU communication module
N1 - Running time indicator - door mounted
N2 - Operation Counter - Door Mounted
Pl - Engine start timer (adjustable to 6 seconds)
P2 - Engine start timer - extended time delay
(adjustable to 300 seconds)

SECTION 2A
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CTS Series Accessory Definitions continued
Q2 - Peak shave/remote load tesUarea protection

- relay (S.P.D.T.) (need to specify voltage -
120 VAC, 24VAC,24VDC - 120V default
standard)
Q3 - lnhibit transfer to emergency (source 2)
(load add relay) - relay (S.P.D.T.) (need to
specify voltage - 120 VAC, 24 VAC, 24 VDC -
120V default standard)
Q7 - lnhibit transfer to normal (source 1) - relay
(S.P.D.T.) (need to specify voltage - 120 VAC,
24 VAC,24 VDC - 120V default standard)
R1-1/Rl-3 - Overvoltage sensing for normal
(source 1) single (R1-1) or three (R1-3) phase
R15/R15D - Load shed - should source 2
become overloaded, a signal can be given to
switch to the neutral position.
R16 - Phase rotation sensing of normal (source
1) and emergency (source 2)
R26/R26D - lnterruptible power rate provisions.
Allow transfer out of source 1 position to mid-
position or dead source 2. Alarm and pre-signal
circuit included (need to specify voltage -
120 VAC, 24VAC,24VDC
R50 - ln phase monitor between normal
(source 1) and emergency (source 2) to allow
transfer
SsP - Microprocessor activated auto/manual
retransfer selector switch for transferring to
normal (source 1) (includes microprocessor
activated YN accessory)
S12P - Microprocessor activated auto/manual
retransfer selector switch for transferring to
normal (source 1) (includes microprocessor
activated YN & YE accessory)

S13P - Microprocessor activated commiUno
commit on transferring to emergency (source 2)
(with enable/disable settings)
514K - Keyed selector switch for retransfer to
normal-test-auto
SW1 - Auto/offlstart engine control selector -
door mounted (keyed or non-keyed operation
available)
SW2 - Auto/off engine control selector - door
mounted (keyed or non-keyed operation
available)
SW3 - Source priority selector switch - door
mounted. Allows selection of source 1 or source
2 to be the prime source. Transfer switch will
transfer to selected prime source if that source
is available. (keyed or non-keyed operation
available)
T - Retransfer to normal (source 1) adjustable
time delay
T3M/3 - Pre-signal contact on transfer to normal
(source 1) or emergency (source 2) during test
U - Engine stop/cool adjustable cool down timer
UMD - Pre and post transfer output adjustable
time range. Functions in both directions. lncludes
2 circuits (additional circuits available).
Vl - Voltage imbalance between phases
(3-phase only)
W - Adjustable time delay on transfer to
emergency (source 2)
YEN - Bypass transfer timers function (soft key
switch in microprocessor)

SECTION 2A
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1x2254
1x400A

GTS Series Dimensional Specifications

8. Add 4" in height for removable lifting lugs.

9. 40OO amp depth dimension shown is standard. Depending on your cable/conduit requirements you may desire a
deeper enclosure. Consult Caterpillar for further details.

10. Lug adapters for 3000-4000 amp limits may be staggered length for ease of entrance. Consult Caterpillar for details.

11. Ventilation louvers on side/rear of enclosure at 3000 and 40004. One side or rear must be clear to afford proper

airflow.

l*" -l l.-a-'l

A

n
C l.- B 

-l

Figure A

LEHE4651-05
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CTS Series Transfer Switches

Ampere
Rating

Poles

NEMA 1 Enclosed
Application

NotesHeight
(A)

width
(B)

Depth
(c)

Reference
Figure

Weight

40,80, 100
& 150

2,3
4

24 (610)
24 (610)

18 (457)
18 (457)

1 I (2
(2

7e)
7s)1 1

A
A

57
60

(26)
(27)

1-7

225,#*
400

#
4

--+€.({1€8t-
46 (1168)

+(€4€F
24 (610)

++(3s'6)-
14 (356) A

-+G5.(75t-
170 (68)

1-7

600
2,3
4

74 (1880)
74 (1BBo)

40 (1016)
40 (1016)

B

B

380 (172)
430 (1e5)

1-8

800,1000
& 1200

2,3
4

74 (1880)
74 (1880)

40 (1016)
40 (1016)

20 (508)
20 (508)

B
B

455
540

(206)
(245)

1-8

1600 &
2000

3
4

eo (2286)
eo (2286)

36 (e14)
36 (e14)

48 (121e)
48 (121e)

C
C

1010 (458)
1160 (s26)

1-8

3000
3
4

90 (2286)
e0 (2286)

36 (914
36 (914

48 (1219)
48 (121e)

C
C

1130 (513)
13e5 (633)

1-8

4000
3
4

e0 (2286)
e0 (2286)

47 (11e4)
47 (11e4)

62 (1575)
62 (1575)

C
C

1595 (723)
1850 (B3e)

1-11

1. Dimensions are listed in inches (mm) and weights in pounds (kg).

2. lncludes 1.25" door projection beyond base depth. Allow a minimum of 3" additional depth for projection of handle,

light, switches, pushbuttons, etc.

3. All dimensions and weights are approximate and subject to change without notice and are not for construction use.

4. Special enclosures (NEMA 3R,4,12, etc.) may include mounting tabs, etc. Consult the published dimension
drawings for details.

5. Normal and emergency may be ordered inverted on any switch. The load may be inverted 500-1200 amps. Consult
the factory for details.

6. Special lug arrangements may require different enclosure dimensions. For certified drawings, contact Caterpillar.

7 materials must be added to shown. Allow 15% additional we ht for cartons etc.

u tr
6

Figure B Figure C

Automatic Transfer Switch

20 (508)
20 (508)
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1x2254

1x400A

AL-CU UL Listed Solderless Screw-Type Terminals for
External Power Gonnections

Line and load terminals are located in rear and arranged for bus bar connection.

Notes:
1. Special terminal lugs and neutral bars are available at additional cost. Contact factory and advise cable sizes and

number of conductors per pole.

2. Fully rated solid neutral (3x standard normal power connector) provided when required by system voltage.

3. Normal and emergency may be ordered inverted on any switch. Load may be inverted 600-1200 amps. Consult the
factory for details.

4. Lug adapters for 3000-4000 amp units may be staggered length for ease of entrance. Consult the factory for details

5. Special lug arrangements may require different enclosure dimensions. For certified drawings, contact Caterpillar.

www. Cat-ElectricPower.com
@2015 Caterpillar

All rights reserved.

Materials and specifications are subject to change without notice.
CAT, CATERPILLAR, their respective logos, "Caterpillar Yellow", the "P^og4e1-- - .Edge" trade dress as well as corporate a-no produci identity used nerei$EreTION 2A

trademarks of Caterpillar and may not be used without pPHUtig\qZ 
Ot lgZ

rxuxxuxoo%

Normal, Emergency
& Load Terminals

Normal, Emergency
& Load TerminalsSwitch Size

Amps Gables
per Pole

Range of
Wire Sizes

Switch Size
Amps Cables

per Pole
Range of

Wire Sizes

800/1 000i 1 200 4 #2 AWG to 600 MCM40-80 #B to 3/0 AWG

1 #6 AWG to 250 IVCN/" 1oo-225 1 600

260 #6 AWG to 350 tt/CM 2000
\ +oo #4 AWG to 600 MCM 3000

2 #2 AWG to 600 MCM 4000

B 600 MCM

600

LEHE4651-05 (8-15)
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AUTOMATIC
TRANSFER SWITGH CATEBPIL[AR'

FEATURES AND BENEFITS
o Available to support ALL transfer modes:

- Open, Delayed and Closed Transition
o User-friendly programmable engine exerciser,

with or without load, at ANY interval in a
one-year period

o A wide variety of operating voltages available
in a single controller for most domestic and
international applications

o Real-time display of ATS status, including
active timer(s)

o Multiple levels of user-defined password
protection

o Seria I comm un ications al lowi n g connectivity
with other ATS's, Caterpillar@Switchgear, and
SCADA systems

. Time-tested synchronous logic automatically
measures phase angle and frequency allowing
distu rba nce-free transfer

o U nsu rpassed statistica I ATS/System mon itori n g
available in real-time

o Elevator pre-signal contacts automatically
bypassed if the selected source fails, minimizing
time an elevator is without power

o Universal Motor Disconnect (UMD) sends a
pre-signal, post-signal or both to any motor
control center. Not bypassed in an outage,
the UMD ensures safety in the event of a
single phase loss

MX250
MICROPROCESSOR
CONTROLLER

The MX250 microprocessor is standard with the
entire CTS product family. The MX250 Series
includes all the standard features of the MXl50
Control ler wh i le offeri ng expa nded prog rammabi I ity
and field adaptability. The high reliability and ease
of unattended operation makes it idealto use in
a wide range of mission critical applications.

o Voltage unbalance detection standard
o Also includes all standard MX150 features
o Back-lit/temperature compensated LCD display

(includes the display of source voltage and
frequency, exercise time, delay options
and source condition)

o Close differential 3-phase under-voltage
sensing of source 1, factory standard setting
90% pickup, 80% dropout; under-frequency
sensing of source 1 factory setting 95% pickup;
voltage and frequency sensing of source 2,
factory standard setting 90% pickup voltage,
95% pickup frequency. All factory settings are
operator adjustable (see table on next page).

. LED indicators for ATS position and source
availability

o Plant exerciser clock (configured for 1,7 , 14
or 28 day run selections)

o Built-in time delays with count-down display
o Pushbutton to bypass time delay

transfer/retransfer
o Transfer/commiVno commit selection
ln-phase monitor
o Event logging (last 16 events)
. A test is standard (fast tesVload/no load)

to simulate source 1 failure - automatically
bypassed should source 2 fail.

SECTION 2A
Page 143 of 182
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A U T O M AT IC
TRANSFER SWITGH CAIEBPIL[AB'

MX25O MICROPROCESSOR BASED ATS CONTROLLER

PERFORMANCE FEATURES
. UL, CSA and IEC listed
o Ringing wave immunity per IEEE 472

(ANSlC37.90A)
. Conducted and Radiated Emissions per EN55022

Class B (C|SPR1l) (Exceeds EN55011 & MILSTD
461 Class 3)

. ESD immunity test per EN61000-4-2 Class B
(Level 4)

o Radiated RF, electromagnetic field immunity
test per EN61000-4-3 (ENV50140) 10v/m

o Electrical fast transienVburst immunity test per
EN61000-4-4

o Surge immunity test per EN61000-4-5 IEEE C62.41
o Conducted immunity test per EN61000-4-6

(ENV50141)
. Voltage dips and interruption immunity

EN61000-4-11

USER.FRIENDLY OPERATION
o Multipurpose display: LEDs for continuous

monitoring of switch position and source
availability; a four line by twenty character LCD
display for settings, functions, programming
and annunciation

o Through-the-door programming and display
o Simplified keypad entry - menu-driven system

is designed for ease of use
o Built-in diagnosis with displays for ease

of troubleshooting
o Weather and tamper resistant touchpad

ADDITIONAL FEATURES
. Built-in programmable exerciser uses separate

microcontroller with independent battery back-
up to serve as clock/calendar - battery failure
will not affect switch operation

o User settings are unaffected by power outages
o Separate line voltage components for

controller isolation
. lnputs are optoisolated for high electrical

immunity to transients and noise
o Built-in electrical operator protection
o Watchdog circuit for microprocessor operation
. Source connection and transfer data logging

www.cat-electricpower.com

CONTROL SETTING RANGES

* Form C Double Throw

lnformation contained in this publication may be considered confidential.
Discretion is recommended when distributing.

Materials and specifications are sub.lect to change without notice.
CAT, CATERPILLAR, SAFEW.CAT.COM, their respective logos, "Caterpillar Yellow,"

and the POWER EDGE trade dress, as well as corporate and product identity used herein,
are tradomarks of Caterpillar and may not be used without permission.
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Control Function
MX250

Range Factory Setting

51 Line Sensing - Under-voltage Fail
Restore

75-98%
85-100%

80%
90%

51 Line Sensing - Under-frequency Fail
Restore

88-98%
90-100%

90%
95%

52 Line Sensing - Under-voltage Fail
Restore

75-98%
85-100%

80%
90%

52 Line Sensing - Under-frequency Fail
Restore

88-98%
90-100%

90%
95%

Time Delay 52 Start (P1) 0-10 seconds 3 seconds

52 Stop Delay (u) 0-60 minutes 5 minutes

Time Delay 52 Stable Tlmer (w) 0-5 minutes 1 second

Tme Delay S1 Stable Timer (T) 0-60 minutes 30 minutes

Universal Motor Disconnect* (UMD) 0-5 minutes 15 seconds

Elevator Transfer Presig nal* (T3^ru3) 0-60 seconds 20 seconds

Delay Transition Time Delays (DT, DW) 0-10 minutes 5 seconds

LEHE4649-03 (10-07)



crs(2/3/4) SERTES W|TH r/X250 I'/TCROPROCESSOR-BASED CONTROL PANTL
AUTOTUATTC TRANSFER SWTTCH (ATS)

40-400A

REV. DATE

C REVISED SHEET 2 4 7 YJS Ms-8604

REVISIONS

DESCRIPTION APPROVED

FOR USE ON EMERGENCY OR STANDBY SYSTEI./S RATED FOR TOTAL SYSTEN/ & MOTOR LOAD

14.................. SOURCE 2 Avoiloble Light

Controls Power Supply (CPS)
xE1, XE2......Control Tronsformer, SOURCE 2
XN1,XN2 ....... Control Tronsformer, S0URCE 1

CE .............. SOURCE 2 Tronsfer Operotor
CN ............., SOURCE 1 Tronsfer Operotor

Moin Tronsfer Operotor (40-2004)
Grou nd

NB ................ Neutrol Bor (if required)
SCR-E......... SCR, Source 2
SCR-N...........SCR, Source 1

SE ................ SOURCE 2 Position Limit Switch
SN..,............. SOURCE 1 Position Limit Switch

lnterconnect Plugs
J1, J2, J4, J5, J6, J7, J9, JC

B. OPERATION
When SOURCE 1 line drops below the preset "Foil"
volues, SOURCE 1 voltoge sensing circuit initiotes the
engine stort Signol.

When SOURCE 2 line voltoge ond frequency reoch
the preset "Restore" volues, the MX controller
initiotes o tronsfer signol through the SCR-E to
operote the moin tronsfer operotor. The lood is now
tronsferred to SOURCE 2 line. The tronsfer switch is
mechonicolly locked. SN limit switch owoits the next
operotion to SOURCE 1.

When SOURCE'l line voltoge reoches the preset
"Restore" volues, the MX controller initiotes o
tronsfer signol through the SCR-N to operote the
moin tronsfer operotor. The lood is now
re-tronsferred bock to SOURCt 1 line. The tronsfer
switch is mechonicolly locked. SE limit switch owoits
the next operotion to SOURCE 2.

Test Switch
The Test Switch simulotes o SOURCE 'l line foilure
when octivoted.To test, octivote the Test Switch, thus
ollowing the tronsfer switch to tronsfer to the SOURCE
2 position. De-octivote the Test Switch. The tronsfer
switch will reset to the SOURCE 1 position. Testing ot
leost once o month is recommended. For hospitol
Emergency systems, test once o week.

Disconnect Switch
When the Disconnect Switch is ploced in the lNHlBlT

position, the MX control ponel is disengoged ond
tronsfer connot toke ploce.

DS................. Disconnect Switch
11.................. SOURCE 2 Position
L2..................S0URCE'l Position
13..........,......, SOURCE 1 Avoiloble

Light
Light
Light

.., SOURCE 1

., SOURCE 2

A. LEGEND

... Lood Connections

Power Ponel
N 1,2,J,(N) ..
E1,2,3,(N) ..
T1,2,5,(N) ..

6, A3, 44, CALIBRATE, CDT DS, DT, DW, E, LL/P, KP,
11,12,13,14, LN, Pl, R5O, 513, T, U, VI, W AND
YEN.

tr p. (EXES) OPTTON PACKAGE
6, A1, AlE, A3, A4, CALIBRATE, CDP DS, DT, DW, E,

EL/P, KP, Lr, 12, Lt, 14, LN, P1, Q2, R16, R50, S13,
T, U, VI, W AND YEN.

C TSTDS) GROI]P PACKAGF

tr F (CONS) OPTION PACKAGF

6, A1, A1E, A3, 44, CALIBRATE, CDP, DS, DT, DW, E,

KP, L1, L2, 13, 14, LN, P1, 02, Q7, Rl_1/R1_3,

6, A1, A1E, A3, 44, CALIBRATE, CDP, DS, DT, DW, E,

EL/P, KP,11, 12,13, 14, LN, Pl, Q2, Q3, Q7, Rl6,
R50, S13, T, T3/W3, U, UMD, Vr, W AND YEN.

tr F TSFNS) OPTION PACKAGF

6, A1, A1E, A3, A4, CALIBRATE, CDP, DS, DT, DW, E,

Et/P, KP, Lr, 12, 13, 14, LN, Pl, Q2, Q3,07,
R1-1lR1-3, R16, R50, Ss, S13, r, T3/v't3, u, UMD, vr,
W AND YEN.

H (PSGS) OPTION PACKAGF

6, A1, A1E, A3, A4, CALIBRATE, CDP, DS, DT, DW, E,

EL/P, KP,11, 12,13, 14, LN, P1, Q2, Q3, Q7,
R1-rlR1-J, R15, R16, R50, S12, S13, T, T3lW3, U

UMD, VI, W AND YEN.

NOTES:
t. A CaultOtrt, ln using o 3 phose, 4 wire delto or open

delto power supply (usuolly 120/24OV, sometimes listed
os 120/2O8V) with one leg hoving o grounded center
top, one line will be 160 to 208V to ground. When
such o system is used it is necessory to connect the
high leg to N2. DO NOT CONNECT 120V LOAD CIRCUIT
TO THE HIGH LEG.

2. GROUNDING TERMINAL: A grounding terminol (GND) is
provided. When instolling open type switches connect
this terminol to the metol enclosure or on equivolent
eorth ground.

s. A wlnuruc - ro ENSURE AGATNST sHocK oR
ACCIDENT HAZARD, DISCONNECT ALL SOURCES OF
SUPPLY BEFORE SERVICING.

4. ON SINGLE PHASE UNITS WHERE THE SOURCE 2 IS A
UTILITY LINE, CONNECT SOURCE 2 LINE SO THAT MINIMUM
VOLTAGE IS MEASURED FROM N1 TO El.

5. oN SINGLE PHASE (2 PoLE) UNITS, CENTER POLE IS NoT
SUPPLIED. RIGHT-HAND POLE IS NOT SUPPLIED ON 4OOA
UNITS.

EL/P
R1 6,

ACCESSORY
GROUP PACKAGES:

SI2, S1J, T, U, VI, W AND YEN

GATERPILLAR'BIS DOCUMENT AND THE DETAILS EMBMIED
frEREIN CONSNTUTE CONFIDENNAL AND
PROPRIETARY INFtrMANq MICH IS BE
PROPERTY S CATERPILLAR, ]NC., AND IS
NOI TO BE USED OR REPR@UCED BY ANY
PART EXCEPT AND TO BE EXINT IN ruE
MANNER AUTHMIZED BY CAERP][AR. INC,

THIRD ANGLE PROJECTION

LEGEND, OPERATION,
& ACCTSSORITS

F|RST MAoE FoR: CE{-4mA

2 PL DECM i .020
5 Pr. DECTWS I .005

ANGI-ES t .|'
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FINISH

w
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REVISIONS

REV, DATE APPROVEDDESCRIPTION
CIS SERIES WITH I/X250

MICROPROCESSOR_BASED CONTROL PANEL
AUToMATTC TRANSFER SWTTCH (ATS) 40-400A C s-8604 REVISED DWG 04/05/ol YJS MES

FOR USE ON EMERGENCY OR STANDBY SYSTEMS-RATED FOR TOTAL SYSTEIV & IVOTOR LOAD

Test Switch, Momentory.
rrOA
-Test Switch, Mointoined/Momentory. Door mount.
f]6AP
_lqst Switch Mointoined/Momentory Utilizing keypod
L ]bU

Test Switch, Mointoined-Auto/Momentory-test, Key
Operoted.

tr6C
Test Switch, Mointoined-Auto/Montoined-test, Key

iliory Contoct, Operotes on Source'l line foilure.

trM1
Jn2

Single Phose Ampere tr4eter

OTf5ee 
Phose Ampere Meter

trfi,{,Sl" 
Phose Volt Meter

Three Phose Volt Meter

flM9o
2000

EMg1
EPM

trN1
Runn

Digitol Power Monitor A
6O00 Digitol Power Meter w/RS485 A

me meter Door Mo

upon

in s Ti u nt.'1 E
xil iory Contoct, Operotes on Source 2 line foilure Coon U n ter meter Doo r M ou nt.

Auxiliory Contoct Closed when the switch is in
Source 2 position.

the switch rn

Deloy Source 2 Stort. Adjustoble 0 to 10s.

Deloy Source 2 Stort. Adjustoble 1/6 to 300s.

Shove/Remote Lood Test:lnput for Peok Shove orDiscd onnect Ci rc u it.

aP2
Time

Q2
Peok

chorger.
,TE
1 & Source 2 Colibrote copobilities for
o frequency.

Clock Exerciser Lood,/ No Lood, one event: ollows the Generotor
to stort ond run unlooded or simulote o power foilure, stort
Generotor ond run under lood. Con be configured by end user
tor o 1,7,14,28, or 365 doy cycle. A totol of 7 independent
exercise periods (up to 10 hours eoch) con be progrommed for
eoch of lhe doily, weekly, l4-doy, ond 28-doy Exercisers. A
totol of l2 independent exercise periods (up to 10 hours eoch)
con be progrommed for the 365-doy Exerciser. When exercise is
impending, (*E*) oppeors in the upper right hond corner of LCD
screen. configured vio CFG menu ond set vio SET menu.

!CDT
No Lood, one event: ollows the Generotor

to stort ond run unlooded or simulote o power foilure, stort
Generotor ond run under lood. Con be configured by end user
tot o 1,7,1+, ot 28 doy cycle. Exercise durotion con be set
between 5 ond 60 minutes in 1 minute increments. Foctory

Remote Lood Test. lncludes outomotic return to Source
1 if Source 2 foils ond Source 1 present.

Tronsfer to Source 2 Circuit.e

Tronsfer to Source 1 Circuit.

to/Source 1 Selector, Door mount

f

mi lvlonuol selector, Utilizing keypod

rnuol selector, Utilizing keypod

Commit or no Commit to tronsfer
sto rt.

detoult is 20 minutes. When exercise is impending, (*E*)
in the upper right hond corner of LCD screen. configured
menu ond set vio SET menu-

!CIAP
Alorm Ponel on tronsfer to Source 2 w./Silence button

Disconnect Switch, Auto /lnhibit.
lnhibits tronsfer in either direction when in inhibit
Allows outomotic operotion when in Auto.

Time deloy from Neutrol switch position to Source 1

Time deloy from Neutrol switch position to Source 2

Stort Contoct.

Log: Sequentiolly Numbered Log of 16 events
thot trock dote, time, reoson ond oction
to ken.
Totol Life Tronsfers (N2P)
Doys Powered Up
Totol Tronsfers to 52
Totol S'1 Foilures
Totol S'1 ovoiloble in hours
Totol S2 ovoiloble in hours. (NlP)

System Doto

EF Fon contoct operotes when generotor is running-
lHT Heoter ond Thermostot.
EK Frequency Meter, Door mount.

Frequency, LCD-lndicotion

voltoge sensing of Source 2 for single-phose.
(R17 reploces R2E for Utility to Utility switches)

1-3
1 Over Voltoge sensing for single ond three

phose systems.

_,1

3
n

Timer Exerc;se. Lood /

trR16

-Phose 
Rototion Sensinq

LIR26
lnterruptoble Power Rote Provisions

fl Rs0
ln-Phose Monitor. Prevents tronsfer until two sources
ore in-phose.

1
oppeors
vio CFG

1

1

U
So

sfer

,AU

,/Stort Engine control selector Door mount

Engine control selector Door mount

Priority Selector Switch Door mount

e Deloy to SOURCE 1 stoble timer

:iliorv C
rection,

ontocts: Ooen 0
re-c loses' ofter

60s prior
tro nster.

urce 2 Stop Deloy Timer.

rsol Motor Lood Disconnect Circuit.
VI

tn
rn

S1&S2

Source 2 position
Source I position
o vo ilo ble.
ovoiloble.
LCD-indicotor.

Voltoge lmbolonce Sensing (Three Phose)

Timq Deloy-(52) Source 2 Stoble Timer. To deloy tronsfer
to Source'2.

89ilo.. r omd W Timers utilizing keypod.
fl zNfr

Network Communicotion lnterfoce Cord.

1

2

IIAIERPILLAR'
FS
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5 PL. DECTUTS t .005

Arc[s r 1'
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B
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4x 09/16 (14)
EMBOSSED MOUNTING HOLES

REVISIONS
3/ 16(5)
ANGLES

THK, STEEL LIFTING
FOR CABINET: F-1834MP

c DESCRIPTION DATE APPROVED
2 (s1 ) ryP E I 1/4

(235) L s-8605 REVISED DRAWING 1 26 EEI
r MODEL AMPERAGE NO.

POLES
NEMA

CABINTT
LUG

RAN6E
WIRE BENDING SPACE WIRE GUNERS

2,3 5 7/a
(14s)

40- 1 50 F-1828MP #E-3/o^
(8-85mmz)

7
(178) (203)

3 1/2
(80)

4
4 1/2
(1 14)

1x2254
1 x400A

2

RIGHT WIRE
GUTTER

Lt> f, F- 1 830MP #4-600 MCM

(2 1 -3o4mm')
t4 3/4

(375)
14 5/8

(37r) 5 9/16
( 111)

D

roTY 2)
#2-600 MCM
(35- 3o4mm2)

1

CONTROL
PANEL

600

(rNSrDE DOOR)
4

F-'834MP la 1/2
(47b)

18
(457)

1 1/A
(20\

2,3 (oTY 4)
#2-5oO MCM

(33- loamm2)

l

6 t/e
(156)

800
4

QUARTER TURN 2 7

TYP 40-60 l #8-7/o
(B- 85mm u ) 5 9/16

(r4r)
ryP.

NOTES F- 1 830MP 14 3/4
(375)

14 5/A
(37i)

2 7

FRONT VIEW 2(5t ),+(t02)x2(5t )
10 GA. .134r3) REF
REMOVABLE iiEEL

1. MATERIAL:
A. 12 GA, IO18 HRS

.r04(3) REF. (F-1854MP)

100-400 3 #4-600 McM
(21-304mm') 5 9/16

( 141)CTSD 2

CHANNELS FOR CABINET:
F- 1 854MP

B. 14 cA. 1018 HRS .074(2) REF.
(F- 1 830MP)

c. 16 GA. !Or8 HRS .0598(1.5) REF.
(F- 1 828MP)
UNLESS OTHERWISE NOTED.

2. FINISH: ANSI 61 GRF/
3. ALL DIMENSIONS ARE FOR REFERENCE ONLY

AND SHOWN lN INCHES (mm).
4, CONSTRUCTION PER UL 1OO8
5, A CTS 4OA-15OA WHEN ORDERED WITH THE FOLLOWING OPTIONS WILL

REOUIRE A LARGER ENCLOSURE OF 46"H X 24,,W X 14"D:
A62(T), DIGITAL MEIER, HT, HH, K. LDS,111, Nl, N2, OCVR_1SG,
ocvR-1ss, P2, o2M, o3M, O7M, R26(D).

6, FOR SEISMIC MOUNTING. REFER TO SHEET NO.4

(oIY 2)
#2-600 MCM

(13-30amm2)
600

4

TOP & BOTTOM (on 4)
#2-600 MCM
(33-30anm2)

18
(457)

4x 69/16 (14)
MOUNTING HOLES

ENTRY AREA, 800

2 1/2
(64)F 2,3

**-t% J,l,(l:- lo+mm2.1

l
1 00-400 F- 1 E34MP 1A 1/2

(+7o)
3A 13/1

(sE5)
1 t/a

(2e)
1

2,3 (ory 2)
#2-600 MCM

(33-30amm2)CTSCT
t8

(457)H G
2,3 (oft 4)

#2-600 MCM
(33-304mm2)

800
4

v2254
IIATERPILLAR'1

,1x400A2(51) TrP
c[qo

J TRANSFER SWITCHES
NEIVA 1 ENCLOSUREBOTTOM V1IW

BSWD

PROPRIETARY INFORMANON ffiICH IS THE
PROPERTY OF CA AND ts

flE
lNc.

B 50c- 1 034NOT TO BE USED OR I

PART EXCEPT AND TO
BY
IN SHEII- 1 OF

WIRE BENDING E
SPACE(TOP)

ATS
POWER
PANEL

*+ P

tS

T

L _.1

WIRE BENDING
SPACE(BOTTOM)

R

e

--t

o

-l

I

I

I

)
I

I

*l
_l

f--

L__

ATS
POWER
PANEL

e

C t) E F G H JCABINET

b

o
\ r-tB3oup 46

f1 1 68)
24

(61 o)
14

(3s6)
42

r1067'
20

rsos) r48.3) r1s2)

F- I 834MP 70
(1778

40
(1016)

19 1/2
(495)

66
(r676

J6
(914)

J5
(279\

15 1/2 J6
rq65)

F- 1 828MP (610)
24 IU

(457)
1l

Q79\
20

(508) (406)
IJ

r33o) r10r\

THIRD ANCLE PROJECTION

MANNER AUTHORIZED BY AutoCAD e

50c-1014-l- 1.dwg
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REVISIONS

REV DESCRIPTION DATE APPROVED

2(5r ) B
L s-8605 ESTABLISHED DRAWING 1 -26-07 EE N/

+
1'

1x225A.
1x400A 1. ALL DIMENSIONS ARE FOR REFERENCE ONLY AND SHOWN lN INCHES (mm).

2. SEISMIC DATA OF MOST VULNERABLE ATS CONSTRUCTION WITHIN ITS PLATFORM:

3, BOLT ENCLOSURE FROM C-CHANNEL BASE (SEE DETAIL B) USING THE FOLLOWING
SEISMIC CERTIFIED MOUNTING HARDWARE PER MOUNTING HOLE:
(HARDWARE PROVIDED BY INSTALLER),
, 1/2-13 GRADE 5 BOLT TORQUE TO 15 FT-LBS. (95Nm).
. US STANDARD HIGH STRENGTH ZINC-PLATED FIAT WASHER 5/8 (16) I.D, AND

1-1/2 (38) o.D.
1/2 (13) HELTCAL SPRTNG LOCK WASHER.

FRONT VIEW 2(s 1 )x+( 1 02)x2(51 )
10 GA. .134(3) REF
REMOVABLE SIEEL
CHANNELS FOR CABINEII
F- I 834MP CABINET DIMENSIONS

CABINET B c D

F- 1 850MP 24
(610)

20
(s0B)

F- 1 834MP
40

(1or 6)
56

(914)
15 1/2

13s4)
38

r965)

F- 1 828MP
t5

(457\ (406)

1x2254
1 x400A

1(25)
TYP,

c
4X 09/16
MOUNTING

BOTTOI/ VIEW

ilAilERPILLAH"
NEN/A 1

ENCLOSURE STISN/IC IVTG. DETAIL
THEREIN CONSNTUTE CONFIDENTIAL AND
PROPRIETARY INFORMATION ffiICH IS THE
PROPERTY OF CATERPILLAR, INC.. AND IS
NOT TO BE USEO OR REPRODUCEO 8Y ANY B 50c- 1 034

,A SHEET 4 OF

AMPERACE
NO.

POLES
NEMA

CABINET

40-150 F_ 1 B2BMP

+a-
225-400 F- 1 830MP

600

800

F-1834MP

40-E0

2,3
r00-400

4

F-183OMP

600

CTSD

800

2,3
100-400

4
3

600
4

F-t834MP
CTSCT

800

[---l

L____.1

e

ATS
POWER
PANEL

s-o

so

C_CHANNEL BASE
SEE DETAIL_B

1

IEEE-693-2005-HlGHx2.5 (64mm)

ffb= I 9.5H2

MAXIMUM RLACIIC]N IO ANY BOLI: V55=945 LtsS
(DEAD LOAD +/- SETSMTC) Vfb=945 LBS

Tv=1872 LBS
Pv=2613 LBS

(4J0k9) SHLAR
(a3oks) SHEAR
(8s1I9) UP
(l l88ts) DOWN

e e

I

I

I

I

I

I

I

I

TOP AND
BOTTOM
CONOUIT

ENTRY AREA.

2(s1)
r TYP,

_L
oP

(s1a
-ls/64 )

(4) 55/64
(23)

1

(25)

4 (102)
3 47/64

(s5)

l t
s/16 (14)
DIA. MOUNTING HOLE.
SEE NOTE:3

C-CHANNEL BASE
DETAIL-B

THIRD ANGLE PROJECTION

PART EXCEPT AND TO THE IN THE
tNc. AutoCAD

m/rssYnE.
50C-i0J4-l-4.dw9

SCALT; 2A

!. I MoDEL

2,3

4

NOTES:

@+
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ATS POWER CIRCUIT SCHEMATIC

N1,2,3,N - SOURCE 1 LINE T1,2,3,N - LOAD

16

15

14 E1,2,3,N_SOURCE2LINE

c.v.

CN

CE

31

TO CONTROLS POWER SUPPLY (CPS) SCHEMAIIC - SHEET 2

APPROVEDREV

1 1

SCR-E

SCR_N30

o4 GG FS

2o6R 306R

209R 307R

6 29D s-B 1 54 REVISED DWG

RTVISIONS

DESCRIPTION DATE

- CONTROL VOLTACE

_ SOURCE 1 TRANSFER OPERATOR

- SOURCE 2 TRANSFER OPERATOR

- SOURCE 2 CE SCR

_ SOURCE 1 CN SCR

SWITCHED OR SOLID NEUTRAL
AS SPECIFIED FOR
4 WIRE SYSTEMS.

ATS POWER PANEL LAYOUT

SCR

20

N

80

21

I c.v. I

900

30
AC

307R

3

SCR_E
I c.v. I

CN

CE

21

t32
?l!)

20

['iE

I

I

J w
ffi

T'
I

I

rJE

a

__l

LI

)30 r

IE
r51 |

ZE

AUXILIARY CONTACTS

15

*
lrNl-t-

t6 L -..i4

.-+d-
L--olt, aq-+','-+\Ft-L--9r

l-il:,-1'--i"\F-
L--9J

l- as- rlffi
(OPIIONAL SWITCHES)

a.-,-^- *

---f\f+--
F;-J

.__-L-l',-jl-r-\;r
l-^-.-ltllf--.

_*
', l+-zt,*ril

N.lTFq

ATS SHOWN IN SOURCE
POSITION WITH NO
POWER AVAILABLE.

LEGEND

+WIRE CONNECTION

+WIRE ON
TERMINAL BLOCK

>>-wrRE rN
INTERCONNECT PLUG

* OPTIONAL

LEGEND, OPERAIION, AND
ACCESSORIESI
73A-0900

FOR PROOUCTION ONLY:
CPS AND PLUGS -
SEE SHT 2
MX25O CONTROLLER -
71A-0500

LIMIT SWITCH SCHEMATIC

(6)

(1 )

SE
J6

26

ll
L_l

SE

SN

25ZA25ZA
OND

DS

(BLANK)

(BLANK)

J6

TO MX SERIES

SE-

SN-

DS_

SOURCE 2
LIMIT SWITCH

SOURCE 1

LIMIT SWITCH

DISCONNECT SWITCH
oN MX25o

IIATEHPILLAR'
FS

BIS OOCUMENT AND frE DETAILS EMBMIED
ftEREIN CONSNIUTE CONFIDEXNAL ANO
PROPRIETARY INFffiMANil WICH IS ffE
PROPERTY S CATERPIIAR, INC,, AND iS
NOT TO AE USED OR REPR@UCED AY ANY
PART EICEPT ANO TO TBE EXTNT IN NE
MANNER AUTHMIZED 8Y CAERPIIAR, INC

THIRD ANGLE PROJECTION
6SUED

ATS POWER CIRCUIT

FrRsr MADE FoR: CB(2/3/4)(225-@A)

LE

&. LAYOUT

2 PL DEcws r .O2O

JIEctrcr.OO5
ANGUS t 1.

EMcroNS r 1/64
FINISH |. MTNGFLE: 7lA-2000-d-l.d*g

'm / /weY ECTS(2/3/1X225-4C/J,!')

SIZE

B
CAGE CODE O{G NO

7 1 A-2000
AutoCAD Generoted ^ 
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CONTROLS POWER SUPPLY SCHEMATIC

2\
o

10t
oo

1

o
lV"

oo
I 0v.

oo
@@

lVt1

o
['o%
13E

_]- 

-'-"8].L

808

908
GND

-l
JC

c.v.
SCR-E

v
QJC

801
_N
) 8o1

902

903

904

803

804

607

806

805

906

905
1( )

REVISEDs-B 1 54

XElxN1

)

)

)

APPROVED

FS

X xE2

900

JC

2D

30 3121 22

DWG 11 o4 GG

DATEREV.

TO POWER CIRCUIT SCHEMATIC _ SHEET 1

REVISIONS

DESCRIPTION

SOURCE 2 24V OUTPUT

SOURCE 1 24V OUTPUT

3 PHASE SOURCE 2

(BLANK)

(BLANK)

GROUNO

C,V. SCR-E CONTROL VOLTAGE (SOURCE 2)

C.V. SCR_N CONTROL VOLTAGE (SOURCE 1)

COMMON

SINGLE PHASE SOURCE 2 SENSING

3-PHASE SOURCE 1 SENSING

SOURCE 1 CONTROL POWER

SOURCE 2 CONTROL POWER

XNl-SOURCElCONTROL
XN2_SOURCElSPHASE

TRANSFORMER

XE1 - SOURCE2CONTROL

XE2- SOURCE2SPHASE

TRANSFORMER

SENSING

TRANSFORMER

SENSINC TRANSFORMER

XE1

CC

XN1

o o
o

o

o

o

LS POWER SUPPLY

J5

XN
J7

901

21 TBL14 15

31 t6

oo

o
X

o

C

JC
I87

801

2220

o oo 30 32
oo
@

@oo No I
o

20 21 22

14 15 16

30 31 32

INTERCONNECT PLUGS

905 906 805 806 807 804 803 904 903

942 801 901 GND e0B 808 907 800 900

26 36

20 21 22

14 16

30 31

801 901

900 a00

J5

18

J 6
1 31 I

1o

31

7 9

J7

4 6

,JCJ

CPS TO POWER
PANEL

CPS TO POWER
PANEL

CPS TO
MX SERIES CONTROL PANEL

MX SERIES CONTROL
PANEL TO POWER PANEL

INTERCONNECT PLUG DIAGRAM MX SERIES
CONTROL PANEL

CPS

J5

J5

rOR DOMOML INFO FEER TO SIGNATU

IIATERPILLAH'
FS

frIS DMUMENT AND frE DETAILS EMBODIEO
BEREN CMSNIUTE CONflDENNAL AND
PROPRIETARY INFMMANON MICA IS NE
PROPERTY OF CATERPILLAR. tNC,. AND IS
NOT IO BE USD OR REPRODUCED BY ANY
PART EXCEPT AND TO THE EXENT IN BE
MANNER AUTHMIZED BY CAERPILLAR, INC,

THIRO ANGLE PROJECTION 65U40

CONTROLS POWER SUPPLY(CPS)
INTERCONNECT PLUGS

FrRsr MAoE FoR, CE(2, 1. 4)(225-4mA)

TiT[

BTrcFLE: 7lo-2000-d-2.dy9
l/@ / @aY ru:CTS{2, J, ,tX225-{00A)

SIZE

B
DWC NO

7 1 A-2000

2 PL oEcrrus 1 .020
J PL. mows i .OO5

ANCTES t 1'
FMcnoNS t 1/64

FINISH v
SCALE: N/A SHEET 2 OF 2AutoCAD Generoted e
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REVISEDs-8079
CONNECTION DIAGRAI/

REV

C DWG o43 17

REVISIONS

DESCRIPTION APPROVED

GFS
SCHEI'/ATIC

DATE

CONTACT RATING: 10A @ 250V AC or 30 V DC

4

P1
2

o-----l

OUTPUT

,,I_F}--r=f-- ,,W
r-T--l.

,,j,--r-{J
A1E

rrI
,,1-18

A1E
OUTPUTOUTPUT

A1
OUTPUT

o,

@
(o
N

I

:a

N
O)
Oo(o
N

,-U,'-. I
.31ffi1,'l

O'J
coNTAcTSI

O'' I
coNTAcTSl

v

K- 1 J05

EI (+

(-) C-

y

K- 1 305

m (+

(-) G

TOJl-t

T0Jl-2

J4-6

J4-5

OUTPUT

OUPUI

---T-1,I 
- 

Zltt
11 " 14" 1)"
-'fu_1

OUTPUT

CONTACT RATING: 10A @ 250 V AC or 30 V DC

rT-+1le 14" 12"

l-=---t/lT1-)1" )4" 
'2"+

UMD_2
r3 /w3-2
OUTPUT OUTPUT

UMD- 1

OUTPUT

r3/w3 I
ouTPuT coNTACTSI

uMD I
oUTPUT coNrAcTSI

V

K-1305

(+l

(-) 6-

6-(I:

c
(-) &K- 1 505 10

(-) (+)

f*t-) 002 14

o
11 12

I oz Retoy..,...
K-1306, 24V AC; K-1307, 24Y DC;
K-1308, r20V AC

J4-12

02 l
INPUT \

K-l306. 24v ACt K-'1307, 24V DC;
K- 1308. 't20V AC

ol ,

rNPUT i IOJ2-1+
PS-4587I Q: Retoy...... (-)

A1
(+)

o3
INPUT

l-) +) 007 14

a
11

a
12

K-1306, 24v AC: K-1307, 24\ DC;
K-1308, 120V AC

-3

o7 .l
INPUT\

I oz netoy...... 12-1 (-)
A1
(+)

Q7
INPUT

OJ - Remote lnhibit Tronsfer to Source 2 Circuit
Voltoge opplied to Q5 input will ollow tronsfer to Source 2,
conversely, no input on Q3 will result in no lronsfer to
Source 2.
+ To enoble 05 option engoqe Q3 jumper.

07 - Remote lnhibit Tronsfer to Source 1 Circuit.
Energize Q7 input to prevent tronsfer to Source l.

S5P - ln 'AUTO", retronsler to Source 1 is Automotic ofter
T timer times out. T time deloy is bypossed if
Source 2 foils.
ln "MANUAL", retronsler to Source 1 is upon
depression of YN or if Source 2 foils.

Connections & lnstructions.
1 - Add wire jumper between J2 pin 3 ond J4 Pin 14.
2 - Progromming: Enoble (S5) Auto/Monuol option.

T3lw3 - Tronsfer Dre-sionol time delov.' - Normdllv ooen Auxiliorv conto6t for elevotor ore-siqnol.
- Closes 0-60s orror td tronsfer in either direction -

ond reopens ofter tronsfer.
- Timers ore odjustoble, 0-60s in 1 second increments,

foctory defoult is 5s.
- Trmeri ore bypossed when tronsfering lrom deod source.

UMD -Universol Motor Lood Disconnect Circuit.

1. Press MORE then CFG.
2. Press MORE to scroll to "CON!'IGLOADDISCOJNECTT/D" screen,
3- The third line of the "CONTIGLOADDISCONNECTT/D" screen will

show either PRE, PoSl', BOTH, or oFF.
4. lf the third line shows the desired selection, press MORE repeotedly

to BACK. Press ESC then proceed to the SET Menu to set the
timers.

5. lf the third line is not showing the desired selection, press SEL.
6, Enter Access code locoted on white loble on the bock of the

controller.
7. Press UP or DOw){ to select PRE, POST, IIOTH or oFF os desired.

TO SET TIMERS:

1- PressMORE. FROM 51 OK SCREEN

2- Press SET to SET USER SETUP menu.

3. PrESS ItrORE tO SCTOII tO SET "LOAD DISCONNECI lD" OT "LOAD PRESICNAL TD,
then press SEL.

4- Enter Access code locoted on in white lobel on the inside cover, then press.

5. Cursor is indicoted os o line under chorocter to be chonged. Chonge volues
with up ond down keys. Press SAI,E ofter eoch entry to move to the next
volue to be chonged-

6. When complete, press ItrORE to scroll to BACK.
7. Press ESC to the Sl 0K screen.
8. During operotion, ATA (Alternote Timer Active), indicotes thot there is onother

timer thot is octive or obout to be oclive durinq or ofter the present

timing cycle.

TO CONFIGURE TIMERS

9, To

AI

A1E

Q2

LEGEND & OPERATION
Au<iliory Contoct,
Operotes on Source I Line Foilure.
Auxiliory Contoct,
Ooerotes on Source 2 Line Foilure.
Rbmote PeoL Shove or Areo Protection Circuit
Eneroize 02 inout to simulote o Source 1 line foilure cousinq
the benerotor 'to stort ond tronsfer the lood to Source 2. -

Should Source 2 foil during this operotion, the tronsfer
switch will retronsfer bqck to Source 1.

repeotedly to BACK.
Sl OK screen.

8. P.ess SAVE.
9. Press MORE
10. Press ESC to

-Normolly closed Auxiliory contoct for Motor Disconnect loods.

-Opens 0-60s prior to tronsfer, ofter tronsfer
or both in either direction then recloses ofter tronsfer.

-Timers odustoble 0-6Os in 1 second increments, foctory defoult is
-Timers ore NoT bypossed when tronsfering from deod source.
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CAT

Wall Mounted ATS Test Gertificate

of Seismic Withstand Gapability

Cat@ ATS equipment identified below was tested for both seismic withstand capability and in accordance

with the combined requirements specified in the lnternational Building Code, and the Uniform Building

Code. As required by the codes, the equipment demonstrated its ability to function after the seismic tests.

The seismic capability of the equipment exceeds the worst-case required levels, as illustrated in the figure

below.

Low Voltage Transfor Switches -Wall-Mou nted
(MCCB and Contactor Typel

ferod FG4d$
.t1 3

l!

!4

,o

t!

r0

t

0

Ihr frrqurncy stnrp
taals ,aYrahd th.l lh.
bweltaquipnailnat rl
kequency is

lhF
fE-rt[

E

N/A
(Wall-Mountedl

Dnwing l{urnber

fm$ls6f F{q
sAo0e00022E

i'
: l.lI

- 
Gr!tr5++ErO?aA

- - tile.Grart
*.- lEfbaLraul

I J

UUry
trtttrtaV Je.qcl.S E
,str

IESITO 8T
Y*bltb'ehr
Jofifiy. ?ol!'rfitRl2

no 9Iq7Y lf6t til6!'$t q pa cxaqct

lnformation contained in this publication may be considered confidential. Discretion is recommended when distributing.
Materials and specifications are subject to change without notice.

CAT, CATERPILLAR, their respective logos, "Caterpillar Yellow," the "Power Edge" trade dress as well as corporate
and product identity used herein, are trademarks of Caterpillar and may not be used without permission.

www.Cat-ElectricPower.com

@2015 Caterpillar
All Rights Reserved.
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Coordinated Breaker Model Types (Cont.)

GE ZENITH
MODEL
FAMILY

MAX
FUSE
stzE

ux
(300-400A)

ZlG
(or) (400A)

600A

{40-400A)
ZIG
(Dr)

ZTS
(or) {22s'
400A)

ZIE
{oT)

zTs
(Dr, cr)
(40-400A)

zBlS
(ol Dr)
(100-400A)

ZTE
(Dl cI)
{40-400A)

ZBlE
(OT, DT)
(100-400A)

600V rating is shown on next page

See page 17 for note details

(225-4004)

sOKAIC SPECIFIC

NG:

AMP

/

UL
SHORT-TIME
RATING
(STR) & TIME
(sEc-MAX)

TIME BASED
WCR RATING
(A) & TIME
(sEc-MAX)

ny'rt u,
/orracE

MAXIMUM
COORDINATED
BREAKER
RATING (A)

BREAKER
MFR

MAX
EREAKER
AMPERAGE

BREAKER TYPE CURRENT
LIMITING
FUSE
RATING {A)

Schneider 600A U, LL, LR

150A SEL, SEP, PE_N,

PE-H, PE-L

250A SFL, SFB PE.N,
PE-H, PE.L

400A SGL, SGP

240V 65,000

General
Electric

600A SGL, SGP, FGL, FGP

250A HJD, JDC,.JGC, ]GH,
JGU,JGX

400A CHLD4, CLD, HLD4,
CLDC, LDC, KDC, HKD,
CHMDL4, CMDL4

600A CHLD6, HDL6, CHMDL6,
CMDL6, CLDC, CLO6,
LDC6, CLDC6

Eaton

800A CHMDLS, HMDL8,
MDL8, CMDL8

250A CFD6, HFD6, HFXD6,
HHFD6, HHFXD6

CJD6400A

600A CLD6, HHLD6, HHLXD6,
HtD6, HLXD6

IIE/
Siemens

800A CMD6, MD6, HMD6,
HMXD6, MXD6

150A SEL, SEE PE.N, PE.H,
PE,L

250A SFL, SFP, PE,N, PE.H,
PE-L

400A SGL, SGP

General
Electric

600A SGL, SGq FGL, FGP,

PG-N. PG-H. PG-1,
PG-P

150A HJ, HL, HR

250A JJ,]L,JR

600A U, LL, LR

50,000 /

Schneider

800A MJ

35,000

0.050 Sec

480V

100,000 General
Electric

600A PG-H, PG-1, PG-P

100,000
(Class RK5,

RKl)

200,000

lLlass Jl

40

80

100

150

200

2@
300
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Each ATS has Rating Label per UL 1008 Marking
lequirements as Shown in Fig 1.

600-800AMPS
TRANSFER SWTTCH EQUTPMENTTYPE A(PC)

FOR USE ON EMERGENCY OR STAND.BY SYSTEMS RATED FOR TOTAL SYSTEM OR MOTOR LOADS

donotexceedtheompererotingoftheswitchondthetungstenlooddoesnotexceed30perce.tof! /itchroting.
Roted Frequency: 50/60 Hz
IEC Ut I zotion Cotegory: 32A,328

m
O
3o
@,
m

x
mv
v
I

=6)

z.o
={
o
I

!
!
v
o
mo
@
v
m
x
mv

z
t

=:fUu
(.)
Fx
o
Iq
oU
6
U:
F

(9
z
F
G
U
fu
oz

)
U
U
f

SHORT.CIRCUIT RATIN6

When protected by o circuit breoker, this Tronsfer Switch is suitoble for use in o circ!it copoble of
delivering the Short-Circuit current for the moximum time durotion ond voltoge morked below.
The clrcuit breoker m!st include on instontoneous trip response ond sholl not inc ude o short-trme
response.
Themoximumcleoringtimeoftheinstontoneoustripresponsemustbeequoltoor essthonthe
time durotion shown for the morked short-circuit curent.

Switch
Amperes

Short Circuit Cu(ent
IRMS symmetricol
Amepres x 1000)

voltoge
IVOLTS AC,

I\4oximum)

Trme D!roton
(Sec. Moximum)

Agency

600-800A 50 480 0 050 UL/ IEClCSA

600-8004 42 600 0.050 c5A

SHORT-CIRCUIT RATINGS WHEN USING SPECIFIC CIRCUIT BREAKERS

when protected by o circuit breoker of specific monufocturer, type , ond omper€ roting os morked
below, thisTronsferSwrtchissuitobleforuseinocircuitcopobleofdeliveringtheShort-Circuit
current ot the moximum voltoge morked below

UL./IEC/CSA
480V. mox

Short-C rcuit Curent
IRMS SYMM AMPS X IOOO]

csA
6O0V mox

Short Circuit Curent
(Rt,1S SYt4t4 At'4PS X 1000)

With Speific monufoctunng molded cose
circuit breokers {MCCB) per toble A below

50

SHORT.TIME CURRENT RATING

This Tronsfer Switch does not include Short-Time Curent Rotings

circuit breokers {l4CCBl pertoble B below

TAELE A

Monufocturer Mox. Amtr Type

Eoton 600A
800A

HLD, CHLD, LDC, CLDC
H[,{DL, HMDLB, CHN4DL, NB TR PAC

ITE/Siemens 600A.
BOOA,

1200A.
1600A.

CLO6, SHLD6, SCLD6, HtD6, HLXD6. HHLD6, HHLXD6

ct4D6, HMX06, Ht406, SCM06, SHM06, SCND6,5HND6
HND6, HNXD6. CND6
HRD6, HRX06

Generol Electric 600A.
1200A.

SGH, SGL. SGP
SKL, SKP, SKI, SKS

schnelder 600A.
12004.
16004.

LJ, LL, LR

PJ

MASTERPACT NW

SHORT-CIRCUIT RATING WHEN PROTECTED 8Y FUSE

When protected by o fuse ofthe specific fuse closs ond moximum omperoge rotrng os morked
be ow, this tronsfer switch is suitoble fo. use in circuits copoble of delivering the Shon-c rcuit
curent ot the moximum voltoge morked

Switch
Amperes

Shorl-Crcuit Curent
IRMS Symmetricol
Amepres x 1000)

Voltoge
IVOLTS AC,

l.4oximum)
Fuse Closs

Roting
Amperes

Agency

600A 204 484 L, J, RK5, RK1 750A Mox. Ut/IEClCSA

600A 150 600 L, ], RK5, RK1 750A Mox. CSA

BOOA 200 480 L 1200A Mox. UL/ EC/CSA

TABLE B

€oton 600A.
BOOA.

LOC, CLDC
N8 TRI PAC OSL2O6

Schneider
600A.
800A.
1200A

LI, LXI
NC, NE, NX
PK

600A.
800A.
1200A.

CLD6, HHLO6, HHLXD6, SCLD6, SNLD6
CMD6, HMD6,SCMD6, SCND6,SHMD6,SHND6
cN05, scND6

Generol Electric 6C0A
800A

1200A

T86, SGL6, SGP6
TB8, THP, THC, SKPS
SKP

Fig 1 (Label shown for reference only)

GE
4200Wildwood Parkway
Atlanta, GA 30339
www.geindustrial.com

tRegistered trademark ofthe General Electric company.
The cE brand, Io8o, and lumination ar€ trademarks ofthe General Electric Company. O 2017 General Electric Company.
lnformation provided is subject to chanSe without notice. All values are design or typical values when measured under
labo.ato(y conditions.

TB-1102, Rev.02/2018
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P{'SH BUTTOH
PttlA E-EC.FNDD}ITTtrEL ESIEI

,AEIST'HYIILE. TL TITTII

GENEHATOR STOP
EMEFIGENCY

4,tr' 3,0'
l - 1Jf{"

PILUI MODEL GSlil0HI. (Generator Stop) Pl[tH EUTTOH STAil01,l

E

gi
I

?a
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EMERGENCY
GENERATOR STOP

OPERATOR STATION
PUSH BUTTON

GSl2O

For all in{ustriol, institutionol rnil morine generotor set eppllcations including those under N.F.P*{. requirements 99 & 110. Full range

ofoptions aveilablc.

Sf,RIl:S GS120 .U-\'ILRGL,NCY GENLRAI'OR SlOP Push Button Stctlor
ltfalutrlncd @ull to Rcsct).l0mn mushroom opcretor ls standard

PILGLHCOV1
One clear Hinged cover fits all one device/push button model
series and one-two device/Power Control series, provision for

padlock/seal. Can be adapted for use with , and is same outside
dimension as 4X4 wall box.

CLOSE WINDOW tf, ffiilrrniltrN.ar 6f,!0r! ulELrFlcrnoB

PILNOCB PILNCCB

Rated operatlonal
charactcrlstlcks
Conformlng to
lEctEN 609475-l

AC oupply:
tfillzaton crtcgory AC-l5

StandaUd blocks (rlnglc or doublc ) tirltfl scrcw clamp tcrmlnrls:
A,600 Uc .60O Vac and lc - 12 a or Uc - 240 Vac .nd lc' 3 A
or Uc r 120 Vac and lc .6 A
Contnuour Thcrma! Cuncnt r 10 A

DC ruppV:
Wllzatlon catceory DC-13

Standard rlnglc or doublc blockr wtth ercw clamp ttrmlnals:
Q600: Uc. 600Vac and lc -'l 2 a or Uc . 280 Vdc .nd lc' 027 A
or Uc r 1?5 Vdc and lc - 055 A
Joyg0ck XBIfA:
R300; Uc 125 Vdc and lc - 022 A or U.'2S0 Vdc and lc o 0.1 A
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Product data sheet
Characteristics

ZBE1O1 - PILNOCB
single contact block for head A221NO screw
clamp terminal

Main
Range of product Harmony XB4

Harmony XB5

Product or component
type

Contact block

Device short name ZBE

Sale per indivisible
quantity

5

lP degree of protection lP20 conforming to IEC 60529

Contacts type and com-
position

1NO

Contacts operation Slow-break

Contact block type Single

Contacts usage Standard contacts h
o

Connections - terminals Soew damp terminals : >= 1 x 0.22 mm'zwithout ca- 3
ble end conforming to EN 60947-1 ;
Screw clamp terminals : <= 2 x 1.5 mm2 with cable E
6nd conforming to EN 60947-1 

*
€

BComplementary
Terminals description ISO n'1

Product weight

Positive opening

Operating travel

Operating force

Operating torque

Mechanical durability

Tightening torque

Shape of screw head

Contacts material

Short circuit protection

lthl conventional free air thermal current

lUil rated insulation voltage

IUimp] rated impulse withstand voltage

[e] rated operational current

Electrical durability

Schneider
{lEr.rrr.

2A
182

I

(13-14)NO

0.011 kg

Without positive opening

4.3 mm (total travel)
2.6 mm (NO changing electrical state)

2.3 N (NO changing electrical state)

0.05 N.m (NO changing electrical state)

5000000 cycles

0.8...1.2 N.m conforming to EN 60947-1

Slotted head compatible with flat @ 5.5 mm screwdriver
Slotted head compatible with flatA 4 mm screwdriver
Cross head compatible with poldriv No 1 screwdriver
Cross head compatible with Philips no'l screwdriver

o

Silver alloy (Ag/Ni)

10 A cartridge fuse lype gG conforming to EN/lEC 60947-5-1

10 A conforming to EN/IEC 60947-t1

600 V (degree of pollution: 3) conforming to EN 60947-1

6 kV conforming to EN 60947-'l

1.2 Aat600V, AC-15, A600 conforming to EN/IEC 60947-5-l
0.55 A at 125 V, OC-13, Q600 conforming to EN/IEC 60947-5-1
0.27 Aal25O V, DC-13, Q600 conforming to EN/IEC 60947-5-1
0.1 A at 600 V, DC-13, Q600 conforming to EN/IEC 60947-5-1

3 A at 240 V, AC-15, A600 conforming to ENiIEC 60947-5-1

1000000 cycles,

1 000000 cycles,

conforming to EN/IEC 60947-$1 appendix C
1000000 cycles, AC-15, 3 A at120 V, operating rate: 3600 cydh, load faclon 0.5
conforming to EN/IEC 60947-$,1 appendix C
1000000 cycles, AC-'15, 2 A at 230 V, operating rate: 3600 cyc/h, load factor 0.5
conforming to EN/IEC 60947-Sl appendix C

Page



Electrical reliability I EC 60947-5-4 A < 10exp(-8) at t7 V, 5 mA in clean environment conforming to EN/IEC
60947-54
A < 10expc7) at 5 V, 1 mA in clean environment conforming to EN/IEC
60947-5-4

Mounting of block Front mounting

Additional information Mounting on pushbutton collar

Electrical composition code C13 (quantity <= 1)

M4 (quantity <= 2)
C10 (quantity <= 21

MF2 (quantity <= l)
MFI (quantity <= l)
SF2 (quantity <= 21

SF1 (quantity <= 3)
Mg (quantity <= 2)
M8 (quantity <= 4)
M7 (quantity <= 6)
M6 (quantitY <= !)
M5 (quantity <= 2)
M3 (quantity <= 4)
M2 (quantity <= a1

Ml (quantity <= $)
C12 (quantity <= 6)
C9 (quantitY <= l)
C8 (quantity <= 2)
C7 (quantity <= 4)
C6 (quantity <= 3)
C5 (quantity <= 5)
C4 (quantity <= 4)
C3 (quantity <= 6)
C2 (quantity <= 7)
C1 (quantity <= 9)

Environment
Protective treatment TH

Ambient air temperature for storage 40...70'c

Ambient air temp€rature for operation -25...70'C

EN/tEC 60947-1
EN/tEC 60947-5-1
EN/tEC 60947-54
Jrs c 4520
UL 508
CSA C22.2 No 14

Product certifications BV
ccc
CSA
DNV
GL
GOST
LROS (Lloyds register ol shipping)
RINA
UL

Vibration resistance 5 gn (f = 2...500 Hz) conforming to IEC 60068-2-6

Shock resistance 50 gn (duration = 11 ms) for half sine wave acceleration conforming to IEC

60068-2-27
30 gn (duration = '18 ms) for half sine wave acceleration conforming to IEC
60068-2-27

Dimensions

id

with ZB5AZ009 Fixing Collar with ZMBZ009 Fixing Collar
mn

124
1.44

3
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Product data sheet
Characteristics

ZBE1O2 - PILNCCB
single contact block for head A221NC screw
clamp terminal

tvlain
Range of product Harmony XB4

Harmony XB5

Product or component
type

Contact block

Device short name ZBE

Sale per indivisible
quantity

5

lP degree of protection lP20 conforming to IEC 60529

Contacts type and com-
position

1NC

Contacts operation Slow-break

Contact block type Single

Contacts usage Standard contacts
oI

o
.9

l2

Connections - terminals Screw clamp terminals : >= 1 x 0.22 mm2 without ca-
ble end conforming to EN 60947-1
Screw clamp terminals : <= 2 x 1.5 mm'with cable
end conforming to EN 60947-1

Complementary

u%^g$e,r
o @!Ep

zii'-nz
1

@
[#aBai

$095
NC

Terminals description ISO n'1 (1 1-12)NC

Product weight 0.01 1 kg

Positive opening With positive opening conforming to EN/IEC 60947-$1 appendix K

Operating travel 4.3 mm (total travel)
'1.5 mm (NC changing eleclrical state)

Operatlng force 2 N (NC changing electrical state)

Mechanical durability 5000000 cycles

Tightening torque 0.8...1.2 N.m conforming to EN 60947-1

Shape of screw head Slotted head compatible with flat O 5.5 mm screwdriver
Slotted head compatible with flal @ 4 mm screwdriver
Cross head compatible with pozidriv No 1 screwdriver
Cross head compatible with Philips no 1 screwdriver

Contacts material Silver alloy (Ag/Ni)

Short circuit protection 10 A cartridge fuse type gG conforming to EN/IEC 60947-5-1

Ith] conventional free air thermal current 10 A conforming to EN/IEC 60947-5-1

[Ui] ratod insulation voltago 600 V (degree of pollution: 3) conforming to EN 60947-1

[Uimp] rated impulse withstand voltage 6 kV conforming to EN 60947-1

Ie] rated operational current 1 .2 A at 600 V, AC-l5, A600 conforming to EN/IEC 60947-5-1
0.55 A at 125 V, DC-13, Q600 conforming to EN/IEC 60947-5-1
0.27 Aat25OV, DC-13, Q600 conforming to EN/IEC 60947-5-1
0.1 A at 600 V, DC-13, Q600 conforming to EN/IEC 60947-$1
6 A at 120 V, AC-15, A600 conforming to EN/IEC 60947-5.1
3 A at 240 V, AC-15, A600 conforming to EN/IEC 60947-+1

Electrical durability 1000000 cycles, DC-13, 0.5 A at 24 V, operating rate: 3600 cyc/h, load factor: 0.5
conforming to EN/IEC 60947-5-1 appendix C
I 000000 cycles, DC-1 3, 0.2 A at 1 1 0 V, operating rate: 3600 cyc;/h, load factor:
0.5 conforming to EN/IEC 60947-$1 appendix C
1000000 cycles, AC-15, 4 Aat24 V, operating rate: 3600 cyc/h, load factor: 0.5
conforming to EN/IEC 60947-5-1 appendix C
1000000 cycles, AC-15, 3 A at 120 V, operating rate: 3600 cyc/h, load factor: 0.5
conforming to EN/IEC 60947-5-1 appendix C
1000000 cycles, AC-15, 2 Aal230 V, operating rate: 3600 cydh, load factor: 0.5
conforming to EN/IEC 60947-5-1 appendix C

Electrical reliability IEC 60947-5-4

S

A < 10exp(-8) at 17 V, 5 mA in clean environment conforming to EN/IEC
60947-5-4
A < l0exp(-7) at 5 V, 1 mA in clean environment conforming to EN/IEC
60947-54

2A
182
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Mounting of block Front mounting

Additional information Mounting on pushbutton collar

Electrical composition code C13 (quantity <= 1)
M4 (quantity <= 2)
C10 (quantity <= 2)
MF2 (quantity <= 2)
MF1 (quantity <= 2)
SF2 (quantity <= 2)
SFI (quantity <= 3)
M9 (quantity <= 2)
M8 (quantity <= 4)
M7 (quantity <= 6)
M6 (quantily <= 2)
M5 (quantity <= 2)
M3 (quantity <= 4)
M2 (quantity <= 4)
M1 (quantity <= 6)
C12 (quantity <= 6)
C9 (quantitY <= 3;
C8 (quantity <= 2)
C7 (quantity <= 4)
C6 (quantitY <= l;
C5 (quantity <= 5)
C4 (quantitY <= 4;
C3 (quantitY <= $1

C2 (quantity <= Z;
Cl (quantitY <= $1

Environment
Protective treatment TH

Ambient air temperature for storage -40...70'c

Ambient air temperature for operation -25...70'C

Standards EN/lEC 60947-1
EN/tEC 60947-5-1
EN/tEC 60947-5-4
Jrs c 4520
UL 508
CSA C22.2 No 14

Product certifications BV
ccc
CSA
DNV
GL
GOST
LROS (Lloyds register ol shipping)
RINA
UL

Vibration resistance 5 gn it = 2...500 Hz) conforming to IEC 60068-2-6

Shock resistance 50 gn (duration = 11 ms) for half sine wave acceleration conforming to IEC

60068-2-27
30 gn (duration = 18 ms) for hatf sine wave a@eleration conforming to IEC

60068-2-27

Dimensions

mm
ifi.

with ZB5AZ009 Fixing Collar with ZB4BZ009 Fixing Collar

1.44

3
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Catorpilla |rc. s any of its subsidiad$ ('Caterp{l6l') wffiants mw ad
r€marufacfixad sngires ard lw ard rebt ild el€ctric polil€r gensratbn
products sold by it (indugng any prducts of othd MufactuHs
pekaged and sold by Caterpilar), to be fce ftm dof€cts in mterial
and rcrkmanship.

This wamty dcs rct appty enginE eld fq us in m-highway retide tr
mdne applicatioos; srEim h madims m*urfelued by s for Caterpiflar;

C175,3500 and 3600 serbs engiE used in btrnotire applicatiffi; 3om
Family engiG, C0.5 Umgh C4.4 ard ACERT* (c6.6, C7, c7.1, c9,
C9.3, Cll, C13, C15, C18, C27, and C32) sEiEs sed in ind$trhl, mobile

agrtd,ltffi and lffipliva applca&xE q Cat@ batdbsi tr Ebctic Pffi
G@ratim Prodrcls milriltuod a ass€fiblod h hdia. Thes products

are @vmd by oths CabrFi[ar ffinties,
Thb wamnt i8 suqbcl to tho tolliling:
Wamnty P.rlod
. For industrial mgi6, engines in a pstrdew app$€tim

or Petrdom Piler Systems (sxcluding petroloum fire
pump epplicatir), tr engic in a Lmtiw appli€tkn, or
Unintaroptibb PMr Supply (UPS) systam, the wmrty p€rkn
is 12 rcnths afrd dato of dsf,vary to th6 fi6t us.

. Fs sdrc u$d in potrclM fire pwp and mobne agiorlre
apy'ielioos the waranty p€rbd is 24 Mths aftat date o, dslivory
to the frst usf,

. Fd mtrol8 mly (EPIC), mfEffible ad datm swltchgoar
prcducts, and aubnatlc tsansbr swltch producb, tho waranty
perlod ls 24 morfis aft€r daie o, delivcry to th€ fGt usr.

. Fq nw CG132, CG'170 nid CG260 sbs porcr geodatbn
products thc wamnty period is 21 lm*rs/16,000 hqm, whldEwr
(ms first, afrs date of d€livory to 6Bt lg.

. Fd eleclic powtr gmmtir Fod$ts ofrH t'hs CG132, CG170
and CG260 se.ic in p.im tr s{ims appli€ti(x8 ths wffimty
porbd is 12 mths. Ftr sbndby apdl€fms the wananty period

b 24 monfis/1000 hdE. Ftr morgoncy standby applicaliffi the
waranty psiod is 24 mths/400 ts6. Al tams b6gin afrer date
of delivery to ths frct uss.

. Fq Caterd{ar rebuiH eloctric pqf,* g66alm products trE
wnty p€riod is 12 mths, but mt to axcd 24 mths
frm shirent of Bbu{t doctic pord gsrtr tim plodlct frm
Cat6e,illa.

. For all othcr apdicatims ths wmnty p€riod is 12 mlhs aftd

Effective lvifh sa/es to the lirst user on or after August 1, 2016

Worldwide
Crt r"lir R..pon l5IU..
lf a dck h m.lcrial a wo.lmanatip b hnx, drlng ho mty
p..iod, Cd.fpfar xil, dt ng nqmal wq!(ktg lm rd d e plu d
bGkEs d8 Cat doabr d o,fl.r so(rco appdsd by C.Lrpilr
. Proridc (rt C.t rpilT's crri€) ltau, Rmaruf.c't .d, d

Cda.per aBprotid Epair€d pr.t3 u as.Frbd 6tpo.sils
nCadad to co.red th. dclbci.

|.ob: Nil. runan rctr6d, a Ca@ifr eppmod Ep.ird prt tr
as!6.rbLd ffiToncrl3 prcyiicd und.r thc bGrr oa {i. ffirity
d! rflrirord h th. ran h.hr oa thc um{y edbd .prlcdlc
b th. pr!.lud h u,li.fi hd.f.d a if udl p..ts nc dolrC
@mpo.tantl oa hd F'od*i. l..r! npbc.d undor lhlr wnay
bm h. prcp..t o,C.tf,pk

. RoCaca lr.Gaidrg oa, t B, mllrl, Jd du !arh. it m
m.d. rrll,.au. by tha dc6act.

. Porkic r.atqr& $d cll.torwy bbor n .d.d to ffi.d
t d.r.d, hdrrdng Lbq b &ffiEd tr ptodd fom md
Em.d lx Fodrd b ib Ckh.d.qJipntd, mrttlo,5d
a{port l}lbms, I rqdld.

Fd ffi 3114, 3116, md 3126 .rlgl}c rd, lw rd C.lf,DL( rbrjld
aLctic pos. g.(t rdo.r p.td6L $fich hdl&. th3 folowing: ary
w prodrct3 oaolh.r rrrufrct m p.d8d ad sold by Cffi)
. Ploiriab laral ltbo., r.p b fq, lffi rurld Uip, f h th. oplnacn

ot CaLAaLi, h. prodtd cmoa mm$ly b. bn porbd b
. pho o, hrh.x of ! Cat d.*t d o0rar m tppo6d by
C.0..pSr (ta.l bba h GIm of h.r lrin ro(nd rt, rd lly
m$, n{..96, bdgang,.lc. b lh. ltr's o.p6iblty).

Fq.I o*u prcAd.:
. Psrirr nrs!blc trd .)e.nc br rr0siad m.dr.i6,

krdufng Et .b, naLtgG, td lodghg, sh.fl Cri.afrr crrca
b mrts fr Ep.ar G3ilo.

lr.tr R..pillblltLr
Th Earb rGpo0*H.bc
. Prqridng pfoaoatf, d*ny (d. b lh. frst H.
. L&r6t3, crofl s 3tLd udcrlc.trpfr R.rpo.t*&i..,'

indu*rg coatr ba!/qrd !to€. rqrH b (frqn ct tE p.odrt
tun -rd ffiEd lh. p.oald lo lts ltt.fi.d eqtj|Imt,
mr.tg, f,rd arpporl 3lrldB.

. Tml q bffiporthg Gt3, ox6pl a sLd mdd fatdp$*
R.SpoBib$d.s.'

. Pmlmsmdimlabor6ls.

. Parb sttappk€ crr.rgcs kl cxffi of tB [Bt *. @d ond
dJ3lomtry.

. Locd bx6, if .pplh.bl6.

. C6b b irrusligd. mpldnb, uts llo proddn b as€d by a
d.fud in CsforpiL. rdcrial a wlmadip.

. Girfig tincly nodce of a rv.n ldb *r! ..rd p.ofipoy m.kiE
ba prodoct avrLbb fua rcfda.

. P..to.m o{h. Eq*.d rEi{stm (idr*rg E oaprcp.r
ttcl, oil, I$dcanB, endodal)fid iffrE rN d6 b rlom.l
war afld tcer.

. Albrring Csbfpil- ms b C C.cfro.ioty rtor.d drtr.

L&n&dloB

C8lrrplrr b rbt Gpoil5b hr:
. Fdfm cultiu frm dy @ c lBt llfin hel C@lJ

JuOge6 iYrpop.r.

. Fdlura r.anng forn atLarrpnt1 masy iGm., dd p.rfs
.Et lold q +prq6d by CstdCt*.

. Fa{rrc! [*lftng horn rbm, n€C.cl, rdltr knprc9.r Dplk

. F.*E ffirtkrg flrn tff's*y h mking the p{odGimlhblg
eft . b.iE m0f.d d. pordbl prodd probLm.

. Fdfire! c{rlhg f,o.n mutho.izod Epri! a e4atncnb, ard
merhoriz.d litd s0ilg d[rgca.

. Dffiagc to plrfs, lb.llm, lming8, rtt!.fi.mG, rd ffisy
it m tEt rc noa prrt of thc r{*8, Crt Scbclire Cetltdc
Rcdrcdm S)8tm tr cbcf,ic pmrgrlmtim plodrrd (incftrdng

ay poduds of oCu mn aduGs pad(ag€d and sold by
C.ba5a4.

. Rcpdr of snporHls sdd by CaWa tllf b mnatad ttecily
b hhc Gar by th.f rurpctE rstt{acnc O.psrdng m liDc ot
rpdielkn, qf.h rxctx*m my #y. Co.Blt yortr Cat dcal.f
br rlolt hlorfiafhn.

(Continued on reverse side...)

CATERPILLAR LIMITED WARRANTY
lndustrial, Petroleum, Locomotive, 

l;;|rl_tJrf$[l"rEngine 
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This waranty @vaB €very maior component of the pmduc-ts. Claims undar this waranty should be submitted to a

plac6 of businoss of a Cst d6al6r or othtr sore apprcvod by Catorfillar Fd furlher infomation conGming either

th6 location to submit cleims or Caterpillar as th6 issmr of this waranty, writ6 Caterpillar lnc., 100 N. E. Adams St.,

P6ria, lL USA61629.

Cat6rpillar's obligations undor thB Limited Wamnty ar€ subiect to, and shall not apply in @ntravontio of, tho larc,
rules, regulations, directivos, ordinancs, ordaB, tr statutos of the United Statss, or ot eny othor appli€bloJurisdiclpn,
wlthoul re@uEe or llability with Bsp€ct to Catcrplllar

A) Fd prcducls oryrethg outdda of Austrulia, Fiil, Nauru, New Caledonla, New Zealand, Papua New Gulrea, the

Solom lslands and Tahitl, the foilNing ls applicable:

ilE]THER THE FOREGOING EXPRESS WARRANW NOR ANY OTHER WARRANW BY CATERPILLAR,
EXPRESS OR IIIPUED, IS APPLICABLE TO AilY TTEil CATERPILLAR SELLS THAT 18 WARRANTED DIRECTLY

TO THE USER BY ITS UANUFACTURER.

THIS WARRANTY IS EXPRESSLY IIII UEU OF ANY OTHER WARRANTIES, EXPRESS OR IMPLIED,
INCLUDING AilY WARRAI{W OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE,

EXCEPT CATERPILLAR EMISSION.REI.ATED COIPONENTS WARRANTIES FOR NEW ENGINES, WHERE

APPLICABLE. REMEDIES UI{OER THIS WARRANTY ARE UIIITED TO THE PROVISION OF MATERIAL AI{D
SERVICES, AS SPECIFIED HEREIN.

CATERPILLAR IS NOT RESFONSIALE FOR INCIDENTAL OR CONSEQUENTIAL DAUAGES,

CATERPILLAR EXCLUDES ALL LI,ABILITY FOR OR ARISING FROM ANY NEGUGENCE ON ITS PART
OR ON THE PART OF ANY OF TTS EMPLOYEES, AGEITS OR REPRESENIATIVES IN RESPECT OF THE
TiANUFAGTURE OR SUPPLY OF GOODS OR THE PROVIS|oN OF SERVICES RELATING TO THE GOODS.

IF OTHERWISE APPLICABLE, THE VIENNA CONVENTION ON CONTRACTS FOR THE INTERNATIOI{AL SALE
OF GOODS IS EXCLUOED IN lTS ENTIRETY.

For permnal or tamily use enginss or elslric pqilor genemtion producls, op€rating in the USA, its teritories and
possessiss, som states do not allw limitatkms m hw lmg an implied wamnty may last nd allw the exdusiq
or limitation of incid€f,tal or @nsoquenlial damages. Therefore, tho previously expressed exclusion may not apply to
you. This warranty gives you specmc legal rights and you may al$ have other rights, which vary by jurisdictim. To

find the location of th6 nearest Cat dealer or oth€r authorized ropair facility, call (800) 4474986. lf you havo questions

@n€ming thb waranty or its appli€tions, €ll or Mit€:

ln USA and Canada: Caterpillar lnc., Engine Oivision, P O. Box 610, Mossville, lL 61552-0610, Attention: Custorer
s6ruiG Manager, Telophone (800) ,147-4986. outside ttE UsA and canada: contacl your Cal daal€r.

B) Fu products opareting in Austnlia, Fiji, Nauru, New Caledonia, New Zedland, Papua Naw Guinea, the Solomn
lsldnds and Tdhili, the lollowing is applicdblo:

THIS WARRANTY IS IN ADDMON TO WARRANTIES AND CONDITIONS IMPLIED BY STATUTE ANO OTHER

STATUTORY RIGHTS AND OBLIGAIIONS THAT BY ANY APPLICABLE LAW CANNOT BE EXCLUDED,
RESTRICTED OR MODIFIEO ('MANDATORY RIGHTS"). ALL OTHER WARRANTIES OR GONDITIONS, EXPRESS

OR IMPLIED (BY STATUTE OR OTHERWSE), ARE EXCLUDED. WTHOUT LIMINNG THE FOREGOING

PROVISIONS OF THIS PARAGRAPH, WHERE A PRODUCT IS SUPPLIEO FOR BUSINESS PURPOSES, THE

CONSUHER GUARANTEES UNDER THE CONSUMER GUARANTEES ACT 1993 (NZ) WLL NOT APPLY.

NE]THER THIS WARRANW NOR ANY OTHER COND]TION OR WARRANW BY CATERPILLAR, EXPRESS

OR IMPLIED (SUAJECT ONLY TO THE MANDATORY RIGHTS), IS APPLICABLE TO ANY ]TEM CATERPILLAR

SELLS THAT IS WARRANTED DIRECTLY TO THE USER BY ITS MANUFACTURER.

IF THE MANOATORY RIGHTS ]IIAKE CATERPILLAR LIABLE IN CONNECTION WITH SERVICES OR G@OS,
THEN TO THE EXTENT PERMTTTED UNDER THE MANOATORY RIGHTS, THAT LIABILITY SHALL BE UMITED
AT CATERPILLAR'S OPION TO (a) lN THE CASE OF SERVICES, THE SUPPLY OF THE SERVICES AGAIN OR
rHE PAYMENT OF THE COST OF HAVING THE SERVICES SUPPLIEDAGAIT{ AND (b} IN THE CASE OF GOODS,
THE REPAIR OR REPI.ACEMENT OF THE GOODS, THE SUPPLY OF EQUIVALENT GOODS, THE PAYMENT OF
THE COST OF SUCH REPAIR OR REPI.ACEIIENT OR THE ACQUISITION OF EQUIVALENT GOODS.

CATERPILLAR EXCLUDES ALL LIABILITY FOR OR ARISING FROM ANY T{EGLIGENCE ON lTS PART
OR 01{ THE PART OF ANY OF ITS EMPLOYEES, AGENTS OR REPRESENTATIVES IN RESPECT OF THE
MANUFACTURE OR SUPPLY OF GOODS OR THE PROVISION OF SERVICES RELATING TO THE GOODS.

CAIERPILLAR ]3 NOT LIABLE FOR INCIDEilTAL OR CONSEQUENTI,AL DATAGES UNLE$ |rPOSED UilDER
f,ATOATONY ruGHTE,

IF OTHERTI3E APPLrcABLE, T}IE VIENNA COIiIVENTION ON CONTRACTS FOR THE I|{TERNATIOIiIAL SALE
OF GOODS 18 EXCLUOED IN 1I3 ENTIRETY.

C) Fq ,,udtds stmfied h Auslraia:

IF THE PROOUCTS TO YYHICH THIS WARRANTY APPUES ARE:

I. PROOUCIS OF A KIND ORDINARILY ACQUIRED FOR PERSONAL, DOTESNC OR HOUSEHOLD USE
OR COi{SUIP.nON; OR

n. PR@UCTS THAT COSTAUD /O,@0 OR LESs,

U'I{ERE THO6E PROOIJCTS WERE t{OT ACQUIRED FOR THE PURPOSE OF RE€UPPLY OR FOR THE
PURPOSE OF U T'G THET UP OR TRANAFORTI}IG THET IN THE COURSE OF PRODUCTION OR
TAiIUFACTURE OR II{ THE COI'RSE OF REPARNG OTHER GOODS OR FIXTURES, THEN THIS SECTIOIiI
C APPUES.

THE FOI,IOWT{G IIAT{DATORY TEXT IS INCLUDED PURSUANT TO THE AUSTRATI,A]'I COI{SUXER LAW
AIID O{GLUDES REFERET{CES TO RIGHTS THE USER HAY HAVE AGAINST THE DIRECT SUPPUER OF
THE PRODUCTS: OUR GOOOS COf,E U,ITH GUARANTEES THAT GANNOT BE EXCLUOED UNDER THE
AUSTRAII.AN COTSUTER LAW. YOU ARE ENT]ITED TO A,REPLACEXENT OR REFUNO FOR A il4.'OR
FAI-URE AIIO COIPETSANOil FON ANY OTHER REASONABLY FORESEEABLE LOSS OR DAI'AGE. YOU
ANE A-sO ENIT]LED TO HAVE THE GOOOS REPAIREO OR REPLACED IF THE G@DS FAIL TO BE OF
ACCEPTABLE OIJAUTY AND THE FAILURE DOES NOT AXOUNT TO A TA'OR FAILURE. THE INCLUSK,N
OF THIE TEXT OOES NOT COilSilTUTE At{Y REPRESETTANOil OR ACCEPTAilCE BY CATERPILI.AR OF
LIABIUW TO THE USER OR AI'Y OTHER PERSON I}I ADTTNON TO THAT YwlICH CATERPILI.AR XAY HAVE
UNOER THE AUSTRAUAT{ CONSUIER I.AW.

TO THE EXTETTT THE PRODUCTS FALL wlTHIN THIS SECTION C BUT ARE NOT OF A KIND ORDINARILY
ACQUIRED FOR PERSONAL, DOIIESTIC OR HOUSEHOLO USE OR CONSUi,IPTION, CATERPILLAR LI'{TTS
ITS LIABL]TY TO THE EXTENT IT IS PERMITTED TO DO SO UNDER THE AUSTRALI,AN COilSUT'ER LAW
TO, AT ]TS OPTION, THE REPAIR OR REPLACEMENT OF THE PROOUCTS, THE SUPPLY OF EQUIVALENT
PRODUCTS, OR THE PAY]'ENT OF THE COST OF SUCH REPAIR OR REPLACEMENT OR THE ACQUIS]TION
OF EQUIVALENT PRODUCTS.

THE WARRANTY SET OUT IN TTIIS DOCUMENT IS GIVEN BY CATERPILLAR INC. OR ANY OF lTS
SUBSIDIARIES, 1OO N. E. ADAI'S ST, PEORIA, IL USA 61629, TELEPHONE 1 3OO 675 1OOO, THE USER IS
RESPIONSIBLE FOR ALL COSTS ASSOCIATED WTH MAKING A CLAIM UNDER THE WARRANW SET
OUT IN THIS DOCUIIENT, EXCEPT AS EXPRESSLY STATED OTHERWISE IN THIS DOCUMENT, AND THE
USER IS REFERRED TO THE BALANCE OF THE DOCUMENT TERI'S CONCERNING CLAIM PROCEDURES,
CATERPILLAR RESPONSIBILITIES AND USER RESPONSIBILITIES.

TO THE EXTENT PERIISSIBLE BY LAW, THE TERXS SET OT'T IT{ THE REIiAINDER OF THIS IVARRANTY
o@uIEt{T 0ilcLUDlNG SECTTON B) COritTtilUE TO APPLY TO PROOUCTS TO IYHEH TH|S EECnOil C
APPUES.

@2016 Caterpillar All Rights Reserved.
CAT, CAIERPILLAR, thair respectiv€ logos, 'Calarpillar Yellou/. tha 'Pwer Edge' trad€ dre$ as well as corporate and
product identity usod hsrein, are tBdemarks of Caterpillar and may not be used wilhout p€mlssion.
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
2019 MODEL YEAR

CERTIFICATE OF CONFORMITY
WITH THE CLEAN AIR ACT

OFFICE OF TRANSPORTATION
AND AIR QUALITY

ANN ARBOR, MICHIGAN 48105

Certificate Issued To: Caterpillar Inc.
(U.S. Manufacturer or Importer)

Certificate Number: KCPXLI5.2NZS-008

Effective Date:
0712412018

Expiration Date:
t2l3U20t9

B.vron .I rker, Division Director
Division

Issue Date:
0712412018

Revision Date:
N/A

Model Year: 2019

Manufacturer Type: Original Engine Manufacturer

Engine Family: KCPXLI5.2NZS

Mobile/Stationary Indicator: Stationary

Emissions Power Category : 5 60<kW <:2237

Fuel Type: Diesel

After Treatment Devices: No After Treatment Devices Installed

Non-after Treatment Devices: Electronic Control, Engine Desigrr Modification

l[e dMenbtion rcquircd by 40 CFR Part 60 ed poduc.d in the sht d nod.l yed.

docutucntationr.quir.dby a0 CFRPrl60 sd whi.h e prcdDced during the model yer stated m rlds @nifrcatc ofth. said mamftcturfi, as defined in40 CFR Pan 60.

rendered void a, i,,rio for othd reaom Aecified in 40 CFR Part 60.
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CAIERPITTAR'
THE VME GiROIJP

The Pouer ofTogether ^'

trERTIFItrATE T]F trBMPLIANtrE
SEISM!C DESIGN OF NONSTRUCTURAL COMPONENTS AND SYSTEIVS

Certification No.

VMA-str36S-tr I tr (RrvrsroN El3)

Expiration Date: 05/31/2019

Certilicatlon Parameters :

The nonstructural products (mechanical and/o^r electrical components) listed on this certificate are CERTIFIED' fOR Sf tsnilto APPLICATIONS
in accordance with the following building code' releases.

lBc 2006, lBc 2009, lBc 2012,lBc 2015

The following model designations,
VMA-48473-01 as issued by The
methods.

options, and accessories are included in this certification. Reference report number VMA-47967-01 and
VtvlC Group for a complete list of certified models, included accessories/options, and certilied installation

Cat@ Diesel Engine Generator Set

The above referenced equipment is APPROVED for seismic application when properly installed3, used as intended, and contains a Seismic
Certification Label referencing this Certificate of Complianceo. As limited by the tabulated values, below grade, grade, and roof-level installations,
installations in essential facilities, for life safety applications, and/or ol equipment containing hazardous contenls are permitted and included in

this certitication with an Equipment lmportance Factor assigned as lP=1 .5. The equipment is qualified by successful seismic shake table testing
at the nationally recognized University of California Berkeley Pacific Earthquake Engineering Research Center and the Construction Engineering
Research laboratory in Champaign, lL, under the review of the ISO Accredited Product Certification Agency, The VMC Group.

Certified Seismic lnstallation Methods
Rigkl nnunting f rom unit base to rigid structure &ternal isolation nDunting lrom unh base to rigid structure

SECTION

Certified Seismic Desi Levels

lmportance lp S 1.5
Soil Classes A-E

Risk Categories !-lV
Design Categories A-F

Sps<2.26098 Sos<.75398

z/h = 0.0 zlh< 1.0

1.695 g

Certified
tBc

Horlzontal
lbslgns #r=o'+srrrrfi('*'fl t

ISO 17025 Laboratory

Pre/Post-Shake Functionality

Tri-axial, 5% Danping SRS

Arlex-n < 2.260 g

Anrc-n < 0.904 g

DN < 0.814 g

ArLex-v s 1.507 g

Anrc-v ( 0.603 g

ZPAv < 0.542 g

Test Datum

AC156

'1025-1 03387 Hev 7

fir*,tg#*6rrr',*.:,rErde,E,fut*i++dry"#,&-1*.kii*)?*J"*"i.#::t##,-i3-8,ftr:+""1.i'i*m';#ej.*Jryi:.vfisragq-q$derj Pdgp t ?t3 of 1



CATERPITTAR'
THE VME GiREUP

The Pouter of Together n'

trERTIFItrATE EF trEMPLIANtrE
SEISMIC DESIGN OF NONSTRUCTURAL COI/PONENTS AND SYSTEI/S

Certified Product Table:

This certification includes the open generator set and the enclosed generator set when installed with or without the sub-base tank. This
certificatioh also included the sub-base lank as a stand-alone accessory. The generator set and included options shall be a catalogue design and
factory supplied. The product must be installed and attached directly to a housekeeping pad using the anchoring system provided by the
equipment manulacturer and in accordance with the seismic installation delails provided or approved by the project or building Structural
Engineer of Record. This certification excludes all nonJactory supplied accessories, including but not limited to multlers, isolation/restraint
devices, remote control panels, remote radiators, pumps and other electrical/mechanical components.

140 - 258 2.49 0.83c4.4LC D40/D50/D60 60 Tier 3 a a a

a 156 - 412 2.49 0.83c4.4 D40/D50/D60/DBo/0100 100 Tier 3 a a a

a 376 - 784 2.49 0.83c7.1 D125 / D150/ D175 I D200 200 Tier 3 a a a

z.zo 0.75UV C9 300 Tier 3 a a a a 150-1100

300 - 2.100 2.26 0.75c13 c13 400 Tier 3 a a a a

300 - 21 00 2.26 0.75N cts c15 550 Tier 213 a a a a

2.26 0.75C1B C1B 600 Tier 214 a a 300 - 21 00

VMA-50365-01C (Revision 3)
Issue Date: May 9, 2016

Revision Date: November 28,2016
Expiration Date: May 3L,2Ol9

SECTION 2

'I 025-103387 Rev 7

Enclosure Options Sos

Steel AluminumModel
Max

Rating
tkwl

EPA
Rating

WP
srd-

SA1
srd-

S42
srd_

WP
srd"

SA1
srd.

SA2
std.

Fuel Tank
Capacities

lsall
zlh =
0.0

zlh =
1.0

Series



CAIERPITTAR'
THE \/ME EREIJP

The Pouer of Togetlern'

trERT!FItrATE EF trEMPLIANtrE
SEISIVIC DESIGN OF NONSTRUCTURAL COIVIPONENTS AND SYSTETUS

Notes and Comments:

2.

All equipment listed herein successfully passed the seismic acceptance criteria {or shake testing non-structural components and systems
as set lorth in the ICC AC-156. The Test Response Spectrum (TRS) enveloped the Required Response Spectrum (RRS) for all units
tested. The units cited in this certification were representative sample(s) of a contingent of models and all remained captive and structurally
sound after the seismic shake simulation. The units also remained functionally operational after the simulation testing as functional testing
was completed by the equipment manufacturer belore and after the seismic simulations. Although a seismic qualified unit inherently
contains some wind resisting capacity, that capacity is undetermined and is excluded from this certification. SnoMlce loads have been
neglected and thus limit the unit to be installed both indoors (covered by an independent protective structure) and out of doors (exposed to
accumulating snow/ice) for ground snow loads no greater than 30 psf for all applications.

The lollowing building codes are addressed under this certification:

IBC 2015 - referencing ASCET-I0 and ICC AC-1 56
IBC 2012- re{erencing ASCET-10 and ICC AC-156
IBC 2009 - referencing ASCET-05 and ICC AC-156
IBC 2006 - referencing ASCET-OS and ICC AC-156

Reter to the manufacturer supplied installation drawings for mounting provisions. The Structural Engineer or Design Engineer of Record is

responsible for detailing the equipment anchorage requirements lor the given installation. Mounting requirement details such as anchor
brand, type, embedment depth, edge spacing, anchor-to-anchor spacing, concrete strength, special inspection, wall design, and
attachment to non-building structures must be outlined and approved by the Engineer of Record for the project or building. Structural walls,
structural floors, and housekeeping pads must also be seismically designed and approved by the proiect or building Structural Engineer ol
Record to withstand the seismic anchor loads. The installing contractor is responsible for observing the installation details provided or
approved by the project or building Structural Engineer of Record for the seismic installation and proper installation of all anchors and
mounting hardware.

For this certificate and certiiication to remain valid, this certificate must correspond to the "Seismic Certification Label" found affixed to the
unit by the factory. The label ensures the manulacturer built the unit in conformance to the IBC seismic design criteria set forth by the
Certified Seismic Qualification Agency, The VMC Group, and meets the seismic design levels claimed by this certificate.

Mechanical, Electrical, and Plumbing connections to the equipment must be flexibly attached as to not transler load through the connection.
The structural integrity of any conduit, cable trays, piping, ductwork and/or flexible connections is the responsibility of others. This
certification does not guarantee the equipment will remain compliant to UL or NEMA standards after a seismic event.

This certificate applies to units manulactured at 284 Mawsons Way, Newberry, SC 29360.

This project follows The VMC Group's ISO-17065 Scheme for Product Certification ol Nonstructural Components.

The qualilied seismic design level stated is the lowest for all series this certilicate covers, for more detailed ranges of qualified seismic
design levels, see the certified product tables.

a

John P. Giuliano, PE
President, The VMC Group

VMA-50365-0 1C (Revision 3)
Issue Date: May 9, 2016
Revision Date: December 2,2016
Expiration Date: May 31, 2019

SECTION

4.

(

b.

7.

o

1 025-1 03387 Rev 7

[**ffi*xr+-i3.r$.m$,S@i.E*X@r;d.$b,Bi$itii#:l},*ffil$f*"riFir.*-.&E{.9}j"*F}f##ir.',:tn-**k;r-..8x'cgfi{rfi Pdge {95 of 1
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117 t2019 CATERPILLAR lNC, FTSR.AU3508 - UL Product Spec

UL PRODUCT CATEGORY

Engine Generators

See General lnformation for Engine Generators

CATERPILLAR INC

560 REHOBOTH RD

GRIFFIN, GA 30224-761 8 USA

AU3508

Stationary engine generator assemblies, "C15 Series", Model(s) GS533

Stationary engine generator assemblies,"C2T Series", Model(s) GS534, GS603

Stationary engine generator assemblies, "G32 Series", Model(s) G5277, G5471, GS471 LS

Stationary engine generator assemblies, Model(s) 3500 Global Series, 3508, 35088, 3512,35128,
35128 HD, 351 2C, 3516, 35168, 35168 HD, 3516C, 3516C-HD, 3516E, C15, C175-16, C18, C9

Stationary engine generator assemblies, 3 phase, Model(s) C13 (350-400kW), C15 (350-550kW),
C18 (500 KW, Aftertreatment), C18 (500-750 kW), D125, D150, D175, D200

Stationary engine generator assemblies, 3 phase, Model(s) DG, followed by 30, 40, 50, 60, 80,
100, 1 25 or 150, may be followed by -2 or -4.

Stationary engine generator assemblies, 3 phase, Model(s) G3412 (500KW standby), G3500
(750-1500kW standby)

Stationary engine generator assemblies, 3 phase and single phase, "Verizon Series", Model(s)
D40, D50

Stationary engine generator assemblies, 3 phase and single phase, Model(s) D, followed by 40,
50 or 60, maybe followed by -, maybe followed by a number designated x, maybe followed by letter
designated XX.

Stationary engine generator assemblies, 3 phase and single phase, Model(s) D100, D80

Stationary engine generator assemblies, single phase, Model(s) DG, followed by 30, 40, 50, 60,
80 or 100, may be followed by -2 or -4.

Last Updated on 2018-09-03

The appearance of a company's name or product in this database does not in itself assure that
products so identified have been manufactured under UL's Follow-Up Service. Only those p6E0dFN 2A
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11712019 CATERPILLAR lNC, FTSR.AU350B - UL Product Spec

bearing the UL Mark should be considered to be Certified and covered under UL's Follow-Up Service
Always look for the Mark on the product.

UL permits the reproduction of the material contained in the Online Certification Directory subject to
the following conditions: 1. The Guide lnformation, Assemblies, Constructions, Designs, Systems,
and/or Certifications (files) must be presented in their entirety and in a non-misleading manner,
without any manipulation of the data (or drawings). 2.The statement "Reprinted from the Online
Certifications Directory with permission from UL" must appear adjacent to the extracted material. ln
addition, the reprinted material must include a copyright notice in the following format: "@ 2019 UL
LLC''.

UL and the UL logo are trademarks of UL LLC @ 2019 All Rights Reserved.
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TnnNwa

Training includes demonstration of proper operation and maintenance of the Caterpillar generator set as

outline in the narrative below:

PRooucr OveRvrrw

Wllx AnouHo !uspecrtons

lll. Srnnr Up Tesr

M TRrusreR Tesr (lr Auowro)

Quesrrons Aro ANsweRs
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checklist cludn

Grrurnnron Srr (Rernt Dtrst) Pnr-SrnRr-up CHrcrltsr
CusrourR ro nrtuRtt pRtoR ro scHroultruc PeteRsox SrRRr-up.

byThis form must be completed
below prior to start-up and testi

Return to:
Peterson Power Systems
Attn: Scott Posey
E-mail : SMPosey@peterson power,com
Fax #: 503-280-1552

Customer Contact I nformation

Project Name:

Contractor:

Project Mgr:

Phone No:
*Requested Date of Startup:

8.

9.

10.

11.

12.

13.

14.

15.

'16.

17.

N/ANOYES

the electrical contractor; customer and returned to the project manager isted

by any representative of Peterson Power Systems.
additional

Press Block Half

DESCRIPTION

Power conductors connected between generator set & ATS

Normal power available at line side of ATS.

Building load connected to load side of ATS.

Controlwiring in separate conduit ran to ATS. 
..

AC Accessories Circuit ran to Generator connection; breaker box. **

Remote Communications and DC power conductors run to annunciator. 
**

Fuel tank filled

TANK IF PRESSURE T

Exhaust system installed
(May include insulation & additional piping if required)

Fuel day tank pump circuit installed and connected.

Fuel supply & return lines connected to engine (hose or black pipe).

Generator set anchored securely to pad.

Radiator air ductwork installed and operational (if applicable).

Generator set is free of all construction debris and encumbrances.

Battery installed, filled, and secured to rack.

(lf needs to be filled check here_ )

Witnesses required (inspectors, fire marshal, etc.) have been notified.

Breaker trip units are adjusted per the electrical selective coordination study

Allwires are clearly identified with labels on both ends.

)

)

)

)

)

)

)1.

2.

3.

4.

5.

6.

7.

()()(
()()(
()()(

(

(

(

* Date and time of start-up is NOT guaranteed until confirmation by the project manager listed above.
--CUSTOMER 

INTERCONNECT WIRING: Power conductor and communication cable requirements and

additional information are shown on the Peterson Power Systems provided interconnect drawing.
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s;lmPLEX'

What is it used tor?
Generally used with aboveground storage tanks,
although some underground uses as well.

What is it?
An easy means of filling above
ground storage tanks from
delivery trucks.

From pumpers...

From gravity trucks...

With manual shutoff

With automatic shutoff

One Tank or Multiple Tanks

What kinds of products can I deliver with this system?
Petroleum products and automotive products

. Fuel Oib . Hydraulic Oils

. Jet Fuel . Brake Fluid

. Gasoline . Antifreeze

. Lube Oils . Contact Simplex for other products

. Transmission Fluid

Why do I need this Simplex system?
. Easy fill of aboveground storage tanks
. Eliminates ladders, top fill
. Allows use of gravity truck with tall

aboveground storage tanks
. Controls and prevents spills
. Provides fill shutoff
. Allows multiple tank filling
. Factory standard, packaged

. Highly engineered

. Economical

GODES:

FP and FFP: EQ 481

AFP, SR CAFP, and MSP: EQ 706

Non-Explosion Proof Controller:
UL 5O8A

Spill Containment UL 6M86, United
States and Canada

@ 2014 Simplex, Inc. All
Printed in the USA . 11 N28
Design subject to change

of6

Tank Filling Systems
for Petroleum Products . Page 2

Simplex, lnc.
5300 Rising Moon Road
Springfi eld, lL 627 1 1 -6228

217483-1600
Fax 217483-1616
wwwsimplexdirect.com
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Automatic
FuelPort

Description
The SimplexAutomatic
FuelPort is a factory
packaged system for
control of filling operations
of aboveground tanks that
are filled from pumper
trucks. The Automatic
FuelPort provides a ready
means of ground level
connection of the fill hose,
and captures spills that
may occur at the fill point
during filling operations. The Automatic
FuelPort alerts the operator at Tank
Full with filling operations locked out
at High Level. A leak detection circuit
prevents filling of leaking tanks. Msual
and audible level and leak alarms
and continuous level indication are
provided.

The SimplexAutomatic Fuel-Port is
available for use with fueloil (Class-ll
liquids) or gasoline (Class-l liquids).

Single or multiple tank controllers are
available. Multiple tank controllers allow
operator selection of the tank to be
filled with automatic lockout of all other
tanks. (refer to page 8 and 9)

How lt Works:
1. Delivery truck arrives and driver

proceeds to Automatic FuelPort to
make fuel delivery.

2. Connect ground cable

3. Unlock fill box and control box

4. Turn on controller

5. Read fuel level in tank on level
indicator gauge

6. Connect delivery hose to hose
coupling

7. Open valve on truck

8. Sta( delivery pump on truck

9. Press Valve Open pushbutton on
controller

10. Automatic FuelPort valve opens

11. Fuel is delivered to tank

12. At Tank Full level, audible and visual
alarm activates and alerts driver

13. Driver may stop delivery by pressing
the Valve Close pushbutton and
proceed to step #16

14. Driver tops off to Tank Full

Compact
Automatic FuelPort

15. At High Level, audible and visual
alarm activates and Automatic
FuelPort valve closes (valve may not
be reopened)

16. Stop fill pump

17. Drain delivery hose

18. Close truck valve

19. Disconnect delivery hose from
Automatic FuelPort

20. Tum controller off
21 . Close and lock Automatic FuelPort

doors

22.Proeed to next delivery, where,
hopefully, the owner has had
the foresight to install a Simplex
Automatic FuelPort

lncludes:
. Freestanding,

weatherproof
pad or tank mountable,

and lockable enclosure

Quick disconnect hose coupling with
dust plug

Check valve

Electrically operated shutofi valve

Automatic controller, described below

Hand pump for spill containment, with
shutofi and check valve

Ground stud

@ 2014 Simplex, lnc. All R[hts Reserved.
Printed in the USA . 1188l@if lON 28
Des[n subjec{ to *"ry" *P&tHZ. 
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Level Transmitter

Tank Filling Systems
for Petroleum Products . Page 6
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Simplex, lnc.
5300 Rising Moon Road
Springfi eld, lL 627 1 1 -6228

217483-16A0
Fax 217-483-1616
www. simplexdirect.com



lnsight * Onsite

Controller

lncludes:
. Level transmitter for installation in 2'

tank fitting minimum
. Digital level indicator scaled in percent

level (diesel version only)
. Tank Full visual alarm
. High Level visual alarm
. Tank leak alarm
. Audible alarm hom activated by

alarms above
. Power available indicator
. Control power On-Off switch

. Valve Open/Close push-buttons

. Type 3R enclosure (fuel oil version)

. Explosion proof enclosure (gasoline
vercion)

Specifications:
Fitting size: 2',3' or 4'
Spill containment:
Automatic FuelPort - 20 gallons
CompactAutomatic FuelPort - 7 gallons
Hand pump capacity: 1 gpm
Paint white
NetWeight 313 lbs. (Oil), 363 lbs.
(Gas)
Control power: 11$1-60v
Level transmitter fitting: 2" min.

@ 2014 Simplex, lnc. All Rights Reserved.
Printed in the USA . 1102-12.01

Design subject to change without notice.
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6.00"

uTch
48.000

24.924

r-tEl
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Automatic FuelPort
Order Checklist

[ ffgasoline use, is vapor recovery required?

I How many tanks to fill?

f] ranr bak sensing required?

E Size fill fittings: 2",3" or 4"?

I Accurate tank dimensions required, 2'or
4" fitting required for transmitter (specify)

I Specify options

L

J

Tank Filling Systems
for Petroleum Products . Page 7
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EilmPLEX'

ORDER FORM To receive a quots, fax this completed form to Simplex (21 7-483-1 616) or visit the
Simplex web site at wwwsimplexdirect.com and place your request via e-mail.

Customer:

PO#:

Project:

PRODUCT USED:

D Diesel
D Gas
Q Vapor Rec.

E CIher

NO. OF TANKS:

TANK CONSTRUCTION:

Date:

Rectangular
L-W- H 

-
Horizontal Cylinder
D-L-
Vertical Cylinder
D-H-
Capacity
(actualgal.)

wo#:

D AST

tr UST
f, Single Wall

Q Double Wall

fl Vaulted

D Basetank

c
tr

tr

D

Other

tr
tr
tr
tr

1

2
3

VOLTAGE:

E 120v,1ph.1

fl 240v, 1ph.'z

El 208u 3ph.
E 230v,3ph.
E 460v,3ph.

Voltage Notes: 'Not Available with SmartPump, 2Not Avallable wlth SHP gasollne SmartPump

COMMENTS:

H - Tank lnside HeighUDiameter

Double Wall Tank lnterstitial Space

- Fitting Riser

- Transmitter Mounting Port Style and Size:
a) EFemale EMale
b) E2'NPT E4',NPT EOrher

L - Leak Sensor Mounting Port Style and Size:
a) QFemale QMale
b) fl 2'NPT o other

LEAK SENSOR
MOUNTING PORT

R

TRANSMITTER
MOUNTING POBT

D

H

F

D

R

F

@ 2014 Simplex, lnc. All Rights Reserued.
Printed in the usA . tl@@if ION 28
Design subiectto chanSe wi$out noti4 

Of 6

M - Leak Sensor Well Depth.

Tank Filling Systems
for Petroleum Products . Page 16

TANK SPECIFICATIONS:

M

Simplex, Inc.
5300 Rising Moon Road
Springfi eld, lL 627 11 -6228

217-483-1600
Fax 217483-1616
www.sim plexdirect.com
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Wheatlandrube 700 South Dock Street
Wheatland, PA16146

800.257.8182
JMC STEEL GROUP

www.wheatland.com

Wheatland ASTIVI A 53
Schedule 40 and Schedule B0 Pipe

Wheatland Stee! Pipe is made by specialists who understand that it's the smalldetails
that make the difference between average products and superior products. At the Wheatland Plant,
most department heads and foremen have been employed in some phase of pipe manufacturing
lor 25 or more years.

This kind of specialization, experience and knowledge pays off...in workable, threadable,
uniform pipe. Delivered clean. Delivered promptly.

Wheatland specializes in manufacturing welded steel pipe in 1/2 through 4 nominal sizes.
Available inventory in 1/8 to 12 pipe sizes produced to various ASTM standards is maintained to
meet your pipe requirements.

Care, pride and personal concern are bonus features that go into every inch of Wheatland
Pipe. Don't settle for less.

Make sure it's quality. Make sure it'sWheatland.

Grades A and,B

NPS
Designator

DN
Designator

Outside
Diameter

lnside
Diameter

Wall
Thickness

(lnches) (mm) (lnches) (mm) (lnches) (mm)
Plain End

(tb/ft)
Plain End

(kS/m)

1/8 6 0.405 10.3 0.269 6.8 0.068 't.73 o.24 0.37 o.25 0.37

114 8 0.540 13.7 0.364 9.2 0.088 2.24 0.43 0.63 0.43 0.63

3/8 10 0.675 17.1 0.493 12.5 0.091 2.31 0.57 0.84 0.57 0.84

112 15 0.840 21.3 o.622 15.8 0.1 09 2.77 0.85 1.27 0.86 1.27

3/4 20 1.050 26.7 o.824 20.9 0.113 2.87 1 .13 1.69 '1.14 1.69

1 25 1 .315 33.4 1.049 26.6 0.133 3.38 1.68 2.50 1.69 2.50

1-114 32 1.660 42.2 1.380 35.1 0.140 3.56 2.27 3.39 2.2A 3.40

1-1t2 40 1.900 48.3 1.610 40.9 0.145 3.68 2.72 4.05 2.74 4.O4

2 50 2.375 60.3 2.067 52.5 0.154 3.91 3.66 5.44 3.68 5.46

2-112 65 2.875 73.0 2.469 62.7 0.203 5.1 6 5.80 8.63 5.85 8.67

3 80 3.500 88.9 3.068 77.9 0.216 5.49 7.58 11.29 7.68 1 1.35

3-1/2 90 4.000 101 .6 3.548 90.'l o.226 5.74 9.12 13.57 9.27 13.71

4 100 4.500 1 14.3 4.026 102.3 o.237 6.O2 10.80 16.07 1 0.92 16.23

5 't25 5.563 141.3 5.O47 158.2 0.258 6.55 14.63 21.77 14.90 22.07

6 150 6.625 168.3 6.065 154.1 0.280 7.11 't8.99 28.26 19.34 28.58

I 200 8.62s 219.1 7.981 202.7 o.322 8.18 28.58 42.55 29.35 43.73

10 250 10.750 273.O 10.020 254.5 0.365 9.27 40.52 60.29 41.49 63.36

Standard Plpe

121 300 12.750 323.8 12.000 304.8 0.375 9.52 49.61 73.78 51 .28 76.21

tlotel NPS 12 dimensions are ,or standard wall pipe, not schedule 40.

Nominal Weight (Mass) per unit Length

Couplings Couplings

Product Type and Speclf lcatlon :

Standard welded pipe is produced in 1/2 to 6 trade sizes. Wheatland pipe is produced to ASTM A 53
Grades A and B, A 501, and A 589 Type ll, API 5L and Federal Specification VVW-P404. All pipe

threads conform to ANSI B't.20.1. Merchant couplings comply with ASTM A 865.

Specifications and descriptions are accurale as known at time of publication and subject to change
without notice.
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LISIS ond SPECIFICATION STANDARD

STANDARD SPECIFICATIONS MAIIEABLE IRON PIPE FITTINGS

ASTMA]97lA]97M
ASME B I6.3, ASME B 16.I4

MATERIALS

DIMENSIONS

FLANGES DIMENSION
UNION DIMENSIONS
THREADS

TENSILE STRENGTH

ELONGATION
ZINC COATING
WORKING PRESSURE

NA
ASME BI6.39
ANS| /ASMEBr.20.r
Min. 40,000 psi ( 28.4 kgf/mm.[ )

Min. 5%

ASTMA I53/4, ]53M
Closs 300 psi. ot 550!F

QUALITY SYSTEM ISO 9001 :2000

ASTM A I 97l A I97 M, EQUIVALENT TO EN I 562
ASME B I6.3, ASME B I6.I4, DIN EN I0242,
EQUIVALENT TO BS 143 & I 256 : 2000
NA
ASME 816.39, DIN EN I0242
ANS| / ASME B 1.20. r, BS 2 r, DrN 2999, tSO 7-1
Min. 40,000 psi (28.4 ks7mm.0 )

Min. 5%

ASTM A I53/A, 'I53M

Clossl50 psi. oi 350[F

SA QUALITY POLICY

Sotisfy Customers.
I m provement Conti n uo I ly.

At occeptoble price ond cost.
lr4o no ge ment Leoders h i p.

All product ond services provided by Siom Fittings Co., Ltd. Sholl conform to

lhe stondord requiremenls ond by our cuslomers. Eoch employee is responsible

for his or her input to the procurement, produclion, support, delivery service,

corporole with supplier of monogement provided.

We ore commified to continuolly improving oll products ond services ond to

mointoin Siom Fittings os Quolity Leoder in our {ield, by lnvolvemenl oI people,

Leodership, Process opprooch, System opprooch to monogement ond moking de-

cislon bose on foct.

s
I

A
M

SIAM FITTINGS CO.,LTD. SECTION 2C2006

e

CLASS I5O lbs. 30O lbs.



Contain-ltrM
Secondary Containment Piping System

George Fischer Stoane, lnc.
7777 Stoane Drive
Littte Rock, AR72206
tet: 1501l,490-7777

18001tr23-2586
fax: [877] 423-2689
stoane. ps@georgf ischer.com
www.us.pipin g. georgef ischer.com

Certif ied 0MS lS0 900'1 : 2000

Certified Elvls lS0'14001 : 1996

Denmark/lcetand
Georg F scher A/S

2630 Taastr!p
Phone 145 [0170 22 19 75

nf o.dk.ps@georgf ischencom
ww.georgfischeadk

Austratia
George Fischer Pty Ltd

Kingsgrove NSW 2008

Phone *61 (012-9554 3977

austratra.ps@georgf ischctcom
1/\W.georgef isc hencor .au

Austria
Georg Fischer Rohrlertungssysleme GmbH

3130 Herzogenburg
Phone +43[012782-856 430

auslfl a ps@georgl schercom
w.georgfrschetat

I ndia
George Fischer Piping Systems Ltd

400 093 l',1!mbai

P lo ne +9 1 10)22 -2821 7 7 L9

n ps@georgfischetcom

Itaty
Geo.g Fischer S.p.A.

20063 Ceriusco S/N (Mll

Phone +39 02-921 861

rl ps@georgfischercom
ww georgiisaher t

Japan
Georg Fis.her Lld
556 001 1 osaka
Phone +81(1:ll6 5635 2691

lp.ps@!eorgiis.hercom
w georgiischerjp

Malaysia
Gcorg Fischcr [1.4] Sdn. Bhd

47500 Subang Jaya

Phone +603 8024 7879

connc kong@gcorgef ischencom-my

Netherlands
Georg Flscher N V.

8161 PA Epe

Pharc +3110)578-678 222

nt ps@georgf schercom
ww georgfrschernl

France
Geo.ge Fischer S.A.S.

93208 Saint Denis Cedex 1

Phone +33{011-492 2l 34 l
irps@georgl sche.com
ww.georgef sche.f .

Noruay
Georg Frscher AS

1351 Rud

Phone +47 67 lB 29 00

no ps@georgt schercom
!\@.aeorgf ischer.no

Potand

Geo.g FLscher Sp. z o.o.

A2-22bWatszawa
Phone +4810)22-313 10 50

poland ps@georgf ischercom
wr'.georgf schetpl

Romania
Georg F scher
Rohrteitungssysteme AG

70000 Eucharest - Sector l
Plrorte +1filrA121 -222 i1 36

ro.ps@georgf ischencom

Sinqapore
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+GF+ Contoin-lt

+GF+ Contoin-lt

Eosy ond Relioble Secondory Contoinment

Piping System

. Splir Pipe ond Fittings

. Solid Pipe
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Not for Use with Compressed Air or Goses

George Fischer,lnc. DOES NOI RECOMMEND the use of thermoploslic piping products for systems to
tronsport or store compressed oir or goses, or the testing of thermoplostic piping systems with compressed oir or
goses in obove or below ground locotions. The use of George Fischer, lnc. products in compressed oir or gos
systems outomoticolly voids George Fischer, lnc. worronty for such products, ond their use ogoinst our
recommendotion is entirely the responslbility ond liobility of the instoller. George Fischer, lnc. will not occept
responsibility {or domoge or impoirment from its products, or other consequentiol or incidentol domoges coused
by misopplicotion, incorrect ossembly, ond/or exposure to hormful substonces or conditions.

Threoded fittings ore not recommended for pressure opplicotions.

For more informotion obout ony of our producl lines, pleose coll(800) 854-4090.

9.2
SECTION 2C
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+GF+ Contoin-lt
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Equipment needed for ossembly 9.6
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9.19
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+GF+ Contoin-lt
Offers:

. Split pipe ond fittings

. Fits over virtuolly
ony corrier syslem

. Lightrreighl, eosy lo
instoll

. Cleor conslruction

. lnterlocking
construclion

. Engineered bonding
medio chonnels ond
flonges

. Pre-drilled bonding
medio iniection ports

. Quick ond eosy
fitting clips

. Predetermined firing
clip locotors

Applicotions

Chemicol Process lndustry

The retrofit copobility ond chemicol
resistonce of +GF+ Contoin-lt moke this
on ideol choice for contoinment piping
of chemicol process lines.

When you combine the odvontoges of
+GF+ Contoin-lt with George Fischer's
complete line of thermoplostic piping
systems, you'll see thot you con use 'one
source" for oll your process ond woste
piping needs.

Environmentol Prolection
Requiremenls
Federol, stote ond locol regulotions hove
been creoted to protect our environment
from industriol pollution. Mony of these
regulotions provide criminol penolties for
owners, monogers, ond employees for
environmentol domoge coused by
chemicol spills ond leoks. For exomple,
the Cleon Woter Act ollows fines of
$25,000 to $50,000 per doy of violotion
ond prison terms of one to three yeors.

lndustry hos been ossessed cleon-up
expenditures which for exceed the costs
to instoll protective meosures. When
penolties ond fines ore odded to the
costs of cleoning up spills ond leoks, it
becomes obvious thot industry hos o
legol ond finonciol responsibility for
protecting our environment. George
Fischer's Secondory Contoinment System
provides the necessory environmentol
protection of o frociion of potentiol
cleon-up costs. The system includes
mony feotures which yield benefits to the
owner, engineer ond instoller.

Split Pipe ond Fittings

Sold Pipe

Flexible Adopter

Centralizer

Split Pipe ond Fittings
With pipe split olong its length, the
+GF+ Contoin-lt piping system con be
instolled over virtuolly ony tested corrier
system. The corrier system con be tested
without interference from the contoin-
menl piping. Any leoks found during
testing con be eosily repoired. Leok
detection coble con be instolled os the
split components ore ossembled, elimi-
noting the need for time consuming
coble pulling or the inclusion of lines to
pull the coble. Contoinment piping con
be retrofitted over plostic ond metollic
systems obove ond below ground,
protecting employees, equipment ond
the environment. Split Pipe ond Fittings
ore ovoiloble in 4" ond 6".

Solid Pipe
Solid pipe moy be combined with split
fittings in instollotions which do not
require retrofit copobility or where it is
preferred to pull o leok detection coble.
Solid Pipe is ovoiloble in 4" ond 6".

Flexible Adopter
Flexible odopters ollow connection to
metol or chemicol resistont plostic corrier
systems other thon PVC.

Cenholizer
Centrolizers center ond support the
corrier pipe. They ore ovoiloble for IPS

ond metric, for one or more corrier pipes.

SECTION 2C
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+GF+ Contoin-lt

Cleor Polyvinyl Chloride
Conslruclion
The cleor construction ollows for totol
inspection of the onnulor spoce which,
in obove ground instollotions, moy
eliminote the need for expensive leok
detection systems. Polyvinyl Chloride's
chemicol resistonce, high tensile strength
ond good impoct resistonce provides o
moteriol thot is suitoble for o brood
ronge of opplicotions.+GF+ Contoin-lt
PVC secondory contoinment system is
suitoble for the intermittent ond short
term exposure found in contoinment
piping.

Few Tools Needed
+GF+ Contoin-lt requires fewer ond less

expensive tools thon other contoinment
piping systems. With +GF+ Contoin-lt,
there is no fusion welding, eliminoting
the need for those tools which simplifies
the instollotion procedures. Except for
the common pipe preporotion tools, oll
you'll need for +GF+ Contoin-lt ore the
following.

, Fitting Clips and Hammer-we
provide the clips to hold the fitiings in
ploce prior to bonding. The hommer is

used to drive the clips into ploce.

. Pipe Clomp - helps you snop the split
pipe together.

. Drill and Counterbore DrillErt- to drill
iniection ports when needed.

. lniection Gun - to iniect bonding
odhesive into the fittings.

lniection ng
The lniection Bonding System provides o
controlled opplicotion of the bonding
medio, eliminoting the mess usuolly
ossocioted with brush opplied resins
ond solvent cements. Futhermore, fusion
welding is eliminoted ollowing instollo-
tion using less expensive tools. The
bonding medio is iniected into the
length o{ the split pipe to provide o
pressure roted leqk free seol.

I

Pressurc Roted
The +GF+ Contoin-h system con be oir pressure tested or, if preferred, o hydrostotic
test moy be specified.

Dim. wirh Air with Woter
wlrh flex, Ierm, Fitling
wlth Fomolc Adoptcr

with rigid Term. Fitting

,}

?i

4n 5 psi (0.3 bor)

5 psi (0.3 bod

5 psi 10.3 borl

5 psi 10.3 borl

32 psi 12.2 borl

32 psi 12.2 bor)

SECTION 2C
w.us.piping.gcorgefi schencom
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lnstollolion Inslruclions

Equipment Needed For Assembly
Fine tooth sow ond miter box or chop sow with fine tooth blode
Tubing cutter with wheel designed for plostic pipe lsolid pipe only]
File or pocket knife for deburring
Pipe clomp lfor split pipe ossembly)
Hommer
Electric or bottery operoted hond drill
Counterbore drill bits
Crossover hole drill bits
Pneumotic odhesive in[ection gun (oir supply not to exceed 73 psi inbound oir
pressure)with oir regulotor gouge ond hose ossembly (0-100 psi gouge
ronge) or monuol odhesive iniection gun
Flosh light ond mirror
Hot box for cortridges ond heot blonket wrop/hot oir heoter for split pipe lfor
low tem peroture opplicotions)

Solid Pipe Preporction
I . Determine pipe length vio typicol

on site meosurements.

2. Cut pipe. Squore cuts ore impor-
ront. Solid pipe moy be cut with o
tubing cutter designed for cutting
plostic pipe.

3. Deburr pipe ends using o knife
blode or file.

4. Wipe pipe end with o cleon, dry
cloth.

5. Prior to instolling solid pipe, instoll
centrolizers on primory pipe lsee
poge 9.18).

Solid Pipe lnstollotion
The exclusive use of solid Contoin-lt pipe
moy result in difficulty when ioining the
primory piping. Therefore, the instoller
should determine the eose with which
the primory pipe fittings moy be os-
sembled within the Contoin-lt system.
Pipe fittings must hove enough room for
the ioining method.

There ore two methods by which the
primory pipe fittings will be occessible
enough for proper instollotion. Both
methods ore illustroted on poge 9.2

Method #I:
Utilizes solid pipe ond ot leost one
extended style coupling olong o pipe
run.

Merhod #2:

Utilizes split pipe with either o stondord
or extended style coupling olong o pipe
run.

SECTION 2C
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Solid Pipe lnstollotion

T
1'

T

Style

-T-
'I'

Solid Pipe

Method #1 Standard or Extended

Split Pipe

Solid Pipe

Extended Style Coupling
Solid Pipe

\ Style Coupllng--- 
sotio pip"

Method #2
Spllt Pipe

Standard or Extended
Slyle Coupllng

Solld Pipe

Solid Pipe

Exlended
Coupling

+GF+ Contoin-lt

Split Pipe Preporotion
I . Determine pipe length vio typicol on

site meosurements.

2. Cut pipe. Squore cuts ore impor-
ronr. Split pipe requires the use of o
sow ond miter box or o chop sow
with o fine tooth blode.

3. Deburr pipe ends using o knife blode
or file.

4. When using split pipe, o porting
seom con be seen (ond feltlwhere
the pipe seporotes. When culting
ony split pipe for preporolion/
instollofion in the field, o
crossover hole hos ro be drilled
into this seom, on fie cul end,
ond locoted within rhe bonding
chonnel of the fifling.

These locotioos ore:
. For most fifiings - the cross-

over hole must be drilled I" from
eoch end of the pipe length.

ng line
crossover

hole

For exlended style couplings -
bosed upon vorying pipe
nsertions, the locotion of the
crossover hole is to be deter
mined so thot it is locoted within
the bonding chonnel of the
fitting.

3/8"

H

0
u

Nole: The crossover hole drill bit for
6" split pipe is identified by o flot
surfoce ground on one side of the bit
os shown below.

<- 6 Crossover Hole DrillSil ovoiloble os
pot of kit, porl number 4693-lOsK

5. The loilure to properly drill crossover
holes when using split pipe will result
in leoks during o pressure tesl.
lf you ore not completely sure of this
proced u re, STOP IMME DIAIE LY

ond contoct George Fischer
Technicol Service Deportment ot
(800t854-4090.

SECTION 2C
m.us.piping.gcorgcfi rchcacom
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6. lnspect the crossover hole for com-
plete removol of the interlocking tob
ond ony obstructions thot moy offect
odhesive flow.

Crossover Hole Parting Line Split Pipe

lnterlock Tab

Q- Adhesive

7. Prior to ossembling split pipe, instoll
centrolizers on primory pipe (refer to
poge l6 of Contoin-lt Technicol
Monuol).

B. Snop split pipe together for its full
length using the pipe clomp (see

below for more informotion) to
insure full interlock of the tongue ond
groove seom.

9. Wipe pipe end with o cleon, dry cloth.

Pipe Clomp Usoge
lnslruclions

Normolly Contoin-lt split pipe con be
hond ossembled by pressing the holves
together. However, in some coses,
odditionol iorce moy be required to fully
engoge the Contoin-lt split pipe seom.
The Contoin-lt pipe clomp provides the
odditionol force for ossembing split four
inch ond six inch pipe.

Assembling Clomp Holves

Four inch ond six inch clomp holves ore
furnished ond ore reodily inter-chonge-
oble by following this procedure'

I . Remove both hoir pin cotters (5) from
the clevis pins.

2. Remove the clevis pins (4).

3. Remove clomp holves (l or 2) from
the locking pliers.

4 lnsert oppropriote clomp holves with
clevis pin hole focing forword in the
locking pliers orm os shown in the
drowing. The clevis pin hole (51

should be positioned forword on the
clomp holf, so thot the tob does not
extend post the pliers (3).

5. Reploce clevis pins ond hoir pin
cotters.

6. To odiust the pipe clomp, open the
locking pliers ond position pipe oll
the woy bock in the clomp iows
with pipe seoms centered in the iow
openings. Close the locking pliers
ond odiust screw until clomp fits
firmly on the pipe. Open locking
pliers ond tighten odiusting screw
one to one ond one holf turns. This

odiustment should provide sufficient
force to press the pipe holves to-
gether.

Using tlre Pipe Clomp

The pipe clomp is now reody for use.

Position the pipe clomp, os shown in the
drowing, with the pipe seoms centered
in the iow openings. Close the locking
pliers to exert force suitoble to {ully
engoge the split pipe seom. Repeot this
operotion olong the pipe borrel until
totol engogement is ochieved.

or@

Pipa

SECTION 2C
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+GF+ Contoin-lt
Split Fitting Assembly
I . Assemble fitting holves over pipe

with the inter-locking fitting surfoces
occurotely oligned.

2. lnstollfitting clips on oll locotors ond
top lhem into ploce.

For most fitings - moke
sure thot the pipe is bottomed
out in the socket.

For exlended style couplings -
moke sure eoch pipe is inserted
beyond the minimum depth mork
on the fitting. A moximum spoce
ol 51 /z' moy exist between pipe
ends.

Nole: lf split pipe is used with the
extended stylecoupling, it is impor-
tont thot the crossover holes do not
olign with the bonding chonnel of
the fitting.

Preporolion For lniection
lf split pipe is being used, checkto see if
the predrilled inlection ports on the pipe
ore locoted close to eoch fitting. lf not,
drillnew iniection ports within 2' of eoch
fltting olong the middle o{ the odhesive
chonnel of the split pipe.

Nole: The odditionol iniection ports
will ollow proper odhesive flow
through the crossover holes. The

proper drill bits for this operotion ore:

4" dio. - Port No.4693-104
6" dio. - ovoiloble os port o{ kit,

Port No.4693-.I05K

r

ECTION 2C

lniection Port Detoil Adhesive Channel

lnjection Po Parting Line Split Pipe

lnterlock Tab

- Adhesive

lniection Hole Locofion

crossover hole field-drilled

injection port

injection port
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lnstructions For Pneumolic
lniection Gun

Coution: Reod Before Using Product

. ALWAYS WEAR SAFETY GLASSES
WHEN OPERATI NG DISPENSER.

. READ INSTRUCTIONS ON
CARTRIDGE DISPENSER.

. ALWAYS AIM DISPENSER AT
PARTS, NEVER AT PEOPLE.

. DO NOT EXCEED 73 PSI IN.
BOUND AIR PRESSURE.

lnslruclions For Use

I . Connect oir supply to iniection gun
Set the regulotor to 30 psi.

2. Lood cortridge into the iniection gun
by grosping the lorge tube ond
inserting the smoll tube into the
iniection gun until it snops in ploce.
The tob between the tubes ond the
cortridge nut will slide into the
grooved metol plote of the iniection
gun.

3. Remove the nut from the end of the
cortridge. This will olso remove the
plug. Seporote the plug from the nut
ond set the nut oside.

4. Assemble the mixing tip ond the nut
ond otioch to the end of the cor-
tridge.

5. Dispense o toblespoon o{ the odhe-
sive by pressing the trigger ond
observe thot both components of the
odhesive ore flowing eosily ond the
color ond consistency is white ond
smooth. Releose the trigger ond
press the red button ot the bock of
the hondle to stop the flow (the red
button releoses pressure on the
pistons thot push out the odhesives).

6. Check proper gun operotion ond
odhesive.flow by pressing the trigger.
The odhesive should flow eosily ond
the color ond consistency should be
white ond smooth. Releose the
trigger ond press the red button
behind the hondle to stop the flow
During iniection, if odhesive is flowing
into the Contoin-lt secondory pipe or

out of the seoms of the Contoin-lt
tongue ond groove system, bock off
the pressure obout 5 psi ot o time
until the situotion improves.

Z When finished or when the cortridge
is empty, press the red button on the
bock of the iniection gun honCle.
This will retroct the pistons.

8. To remove the cortridge, press the
block button on the bottom of the
cortridge housing. Grosp the lorge
tube ond remove the cortridge from
the inlection gun.

9. Store portiol coriridges with o used
tip in ploce. When reusing o cor-
tridge, the mixing tip must be re-
ploced.

lnslruclions For Monuol
lniection Gun

Coulion: Reod Before Using Product

. ALWAYS WEAR SAFETY GLASSES

WH EN OPERATI NG DISPENSER.

. READ INSTRUCIIONS ON
CARTRIDGE DISPENSER.

. ALWAYS AIM DISPENSER AT

PARTS, NEVER AT PEOPLE.

lnslruclions For Use

Push the reor lever forword ond pull
bock on the plunger locoted ot the
bock end of the gun os for os it will
ollow.

2. Lood cortridge into the inlection gun
by grosping the lorge tube ond in-
serting the smoll tube into the iniec-
tion gun until it snops in ploce. The
tob between the tubes ond the cor-
tridge nut will slide into the grooved
metol plote of the iniection gun. Al
this time it is necessory to select the
rotio by turning the indicotor, locoted
on the side of the gun, to l0,l .

3. Remove the nut from the end of the
cortridge. This will olso remove the
plug. Seporote the plug from the nut
ond set the nut oside.

4. Assemble the mixing tip ond the nut
ond ottoch to the end of the cor-
tridse. SECTION 2C
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+GF+ Contoin-lt

Note: lf wo* is being
done ot lemperolures be/ow
sCF 0UC), fie odhesive
shou/d be broughl up to
73't Q3'C) lo insure lhe besl
possib/e flow viscosif ond lo
promote lhe chemicol
reoclion necessolf for bond
sfrength. lt moy be necessory
lo use o hol box lo ochieve
ond mointoin the 73F
{23C) lemperoture.

tNole: 
Before pressure

testing, check fie odhesrve ol
the losl of fie iniecfion porls
lo be iniecled in order to
insure thol lhe odhesive
hos cured. If fie odhesive is

sofr, /engthen fie cure lime
un,il it honCens.

5. Adhesive flow will begin ofter pump-
ing the gun trigger severol times.
Dispense o toblespoon of the odhe-
sive. The odhesive should flow eosily
ond the color ond consistency should
be white ond smooth. Push the reor
lever to stopodhesive run-on.

6. When finished, push the reor lever,
pull bock on the plunger ond remove
the odhesive coriridge.

Z Store portiol cortridges with o used
tip in ploce. When reusing o cor-
tridge, the mixing tip must be re-
ploced.

Cold Weother lnslruclions

Use of Two Port Adhesive

It is very importont thot prior to use, the
odhesive be brought up or cooled down
to 73F (23'C). At this temperoture, the
odhesive hos its best flow viscosity ond
the cure cycle is promoted. Above 80'F
127'Cl the flow viscosity turns thin. You
moy hove to reduce the pressure of the
iniection gun to odiust for the eosier flow
or better keep it in on oir-conditioned
room until use.

To cure of low temperotures, o heot
blonket is ovoiloble {rom Bylin Heoting
Systems of El Dorodo Hills, CA. For
informotion coll (9.I6) 933-6666 ond
refer to BHS Port No. HTB-6505). The
following toble provides guidelines for
ombient temperoture conditions versus
cure times.

Cure Time with Adhesive ot 73'F (23'C)

Ambient

lniection of Split Pipe

I . Alwoys iniect split pipe first. lnsert
the mixing tip into the iniection port
closest to the fitting. The odhesive
should flow eosily through the
odhesive chonnel. When the
odhesive fills the crossover hole,
close the volve.

2. Repeot Step #l for the other side of
the splitpipe.

3. Repeot Step #1 for both sides of the
other end of the pipe.

4. Move olong the pipe to the next
iniection port ond iniect odhesive
until it fills the bonding chonnel one-
holf the dislonce to the next iniec-
tion port.

5. Repeot Step #4 until the chonnels on
both sides of the pipe ore completely
filled with odhesive.

lniection of Split Fittings

lnsert the mixing tip into o pre-drilled
iniection port oround the fitting
socket ond open the volve hondle.
Allow the odhesive to flow until it
reoches one-holf the distonce to the
next iniection port before closing the
volve. Coniinue untilthe bonding
chonnel is completely filled with
odhesive.

2. All split fitt'ings except the stondord
couplings hove odditionol iniection
ports in the flonge oreo. After
completely filling the bonding
chonnels olong the fittings sock-
ets, insert the mixing tip into the
inlection port in the flonge oreo
ond completely fill the flonge
oreo with odhesive.

Cure fime

6 hours
l8 hours
Elevote ioint ond split pipe temperoture
obove 30"F vio heot blonkels or hot oir
heoter.

SECTION 2C
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Conloinment of Flonged
Systems

Reseorch ond Development hos

determined which size primory
flonged systems will fit inside Con-
toin-lt. The chort below will be very
helpful when recommending our
system for this opplicotion. Custom
centrolizers will be necessory. Coll
for ovoiloblity ond price.

Contoin-lt Size

4',

lnstollotion of Droinoge Potlerns*
lniection molded droinoge potterns
which ore ovoiloble for Contoin-lt ond
primory droinoge systems minimize the
need for fobricoted fittings. This off-the-
shelf copobility improves ovoilobility ond
speeds construction. ln oddition, flow
chorocteristics ore improved with iniec-
tion molded primory droinoge fittings.

However, due to differences in loying
lengths, only certoin primory fittings will
fit inside similor Contoin-lt configurotions.
The chort below indicotes which George
Fischer droinoge potterns fit inside split
Contoin-lt fittings.

Combinolion Contoin-lt Wye ond L/8 bends

George Fischer
Droinoge Pollerns

lnstollotion of One Piece
Fittings

One piece Contoin-lt PVC fittings ore not
designed for iniection. To instoll, simply
opply o beod of odhesive to the pipe
end ond opproximotely l" inside the
fittings socket ond ioin by inserting the
pipe.

FIonge OD

3.520

s.900
4.270
4.6s6
5.032

The Long Turn Tee Wyes listed ore the
only ones thot will {it inside Contoin-lt
fittings. lf other Long Turn Tee Wyes or
combinotions ore required, they must be
ossembled from Wyes ond l/8 Bends.
The following diogrom ond chort give
guidonce on the ossembly of primory
ond Conioin-lt droinoge combinotions.
The Contoin-lt pipe thot is twice the
socket depth of the fittings. The primory
Wye ond l/8 Bend require o longer
section of pipe. The chort lists the
primory pipe lengths required for vorious
configurotions.

Contoin-lt

4" Tee (4601-040)

4" Vt/ye (4683-040)

6" Tee (4601-060)

6',

tNole: 
For insto/lotion of

4 Fuseol, p/eose conlocl
George Fischer Sloone.

11/z' ond 2' Stroight ond Reducing
Sonitory Tees

Irlz' Long Turn Tee Wye

lt/z'ondZ'Wye

11/2n,2" ond 3" Stroight ond
Reducing Sonitory Tees

11/z' ond 2" Long Turn Tee Wye

11/z',2" ond 3" Stroight ond
Reducing Wyes

Primory Pipe
Nominol Diqmeler

1/z

3/t

1

|lt
11 lz

9.12

6" Wye (4683-060)

FH6',5T6 6T3o



+GF+ Contoin-lt

Contoin-lt is ossemb/ed
sockel fo sockel wifi o shod
piece of prpe. The pinory is

ioined with o shorl piece of
pipe, defined as "( in the
chod.

Combinotion Contoin-lt Wye ond I/8 bends

George Fischer
Dro Potlerns

I/8 Bend combined with:
2" Wye

2'x2 x11/z'Wye

11/z'Vr'/ye

l,/8 Bend combined with:

3" Wye

3" x 3" x2'Wye
2'wye
2" x2o x11/z"Wye

11/z"Wye

lnstollotion Time Estimote
To provide o guide for estimoting
Contoin-it instollotions, the {ollowing
ossembly ond odhesive iniection times
ore provided.

Asssembly ond lniection fime Per Fitting

Port

4" Contoin-lt Tee

4" Contoin-lt Coupling
6" Contoin-lt Tee

6" Contoin-lt Coupling

The following two chorts (shown ot rightl
show the time required to iniect odhesive
into split pipe ond {ittings lot 60 psi
iniect pressure with the Pneumotic Gunl.

4" Split Pipe ond Fittings

Port Time

4" Split Pipe

4'Split Fitting
4" Split Tee (3 sockets)

fime

3 minutes

2 minutes
4rl: minutes
2rlz minutes

44 seconds per lineor foot
30 seconds per socket
I r/z minutes

Time

I minute per lineor foot
80 seconds per socket
4 minutes

Contoin-lt
Combinotion

4'Wye + l/8 Bend
(socket to socket)
(4683-040 + 4617-0401
4" length of 4" pipe

6" Wye + l/B Bend
(socket to socket)
(4683-060 + 4617-060t
5rl2" length of 6" pipe

ECTION 2C

r

5" Split Pipe ond Fittings

Port

6" Split Ptpe

6" Split Fttting
6" Split Tee (3 sockets)

L

"13 Primory
Pipe Length

6',

63/a'

71/z'

90

101 /t'
101 /i
113 / t'
121 / q'

Number

4601-040
4629-040
460r-060
4629-060

w.ur.pipln g.georgcfi rchrncom
Pase t z Etr3o
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Adhesive Requirements Colculotion

This toble is designed to ossist in the occurote determinotion of the number of
odhesive cortridges required for o specific proiect.

Adhesive Requirements

Contoin-lt Cortridge

I cortridge

1 cortridge

1 cortridge

I cortridge

# of SocketsAube

14

l0

20 ft. length, both sides

10 ft. length, both sides

SECTION 2C

Fittings,/Pipe

4" {ittings

6" fittings

4" pipe

6" pipe

Fittings

Quontity of 4'Tees ond Wyes x3 =

x2=Quontity of 4' Fittings
lother thon tees ond wyesl

/14 =

Quontity of 6'Tees ond Wyes x3 =

Quontity of 6' Fittings
(other thon tees ond wyesl

x2=_

0=(+l

Split Pipe

-Feet 

4'Split Pipe/2O = (+l-
(l cortridge will fill 20 ft., both sides)

-Feet 

6' Split Pipe/10 = (+l 

-

(1 cortridge will fill I0 ft., both sides)

TOTAL CARTRIDG F.S

9.14 Pdb'6TS 6T3o



+GF+ Contoin-lt

b<ample,
Highesl femp. expecfed - l2CF
lowesl temp. expecled - SCPF

Tolol Chonge hil - 7Cf

Length of run - 40 f*l
FronTAF row, reod I.0l
rnches length chonge b0

No,e' Iob/e is bosed on'
LL = l2eLlt\T)

Where,

e = Coefficient of
Thermol &ponsion
3.0 x l0r in /in. "F

t = lengfh of Run

AI= Temperolure Chonge

Thermol Exponsion Dolo

The chonge in length of PVC Contoin-lt
pipe with voriotion should olwoys be
considered when instolling pipe lines,
ond provisions should be mode to

Depending on the piping moteriol used
in the primory ond secondory ond their
moteriol properties (modules of elosticity,
coefficient of exponsion ond ollowoble
stressl, mony different exponsion situo-
tions moy be encountered. Other
considerotions should be' instollotion
temperoture versus primory operoting
temperotures versus secondory operot-
ing temperotures. There ore severol
methods ovoiloble for exponsion ond
controction com pensotion :

I . Exponsion loints con be used in the
secondory piping, ollowing it to
floot with the primory system, creot-
ing o stress-free system.

2. Stress tronsfer disks moy be ploced
between the primory ond secondory
piping, tronsferring thermolly in-
duced stresses incrementolly.

3. Lorger elbows in the secondory
piping ot chonges in direction con
be used to provide extro internol
room.

compensote for this chonge in length.
The following toble hos been prepored
to ossist you in determining this expon-
sion.

ln order to ovoid excessive piping
exponsion thot couses interference
between the process ond the contoin-
ment piping, piping leg lengths sholl be
limited to size 4'/2' - 50 feet, ond size
6'/4' - 45 feet (inner ond outer pipe
temperotures @ 125"F). Anything over
these lengths will require exponsion or
obsorption devices.

Coulion:

Exponsion ond controction of the corrier
or Contoin-lt piping con couse o {oilure
of the contoinment protection system. lt
is importont to odequotely compensote
for thermolly induced exponsion ond
controction by the use of properly
locoted offsets ond/or exponsion ioints.
The onnulor spoce must be considered in

determining if odequote cleoronce exists
for ony corrier movement.

SECTION 2C

Thermol Exponsion At (in.)- PVC

Length of Run (ft.)
AT("F) I0' 20' 30' 40' 50' 50' 70' 80' 90' I00'

30 ,l l' .22' .32', .43', .54', .65', .76', .86', .97', I .08"

40 .14', .29', .43', .58', .72', .86', 1.01', 1.15', I.30" 1.44',

50 .18' .36', .54', .72', .90', I .08', I .26', 1 .40', I .62', I .80',

60 .22', .43', .65', .86', 1.08" 1.30" 1.51" 1.73', 1.94', 2.16',

70 .25', .50" .76', 1.01" 1.26', 1.51', 1.76', 2.02', 2.27', 2.52',

80 .29', .58" .86', I ..ls', 1.44', 1 .73', 2.02', 2.30', 2.59', 2.88',

90 .32', .65', .97', I .30" 1.62', 1 .94', 2.27', 2.59', 2.92', 3.24',

r00 .36', .72', I .03" 1 .44', I .80', 2.16', 2.52', 2.88', 3.24', 3.60',

m.us.piping.goorgaft rchcrcom
Page t g Eti5o
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Trench Widths for PVC

<FW

iFW--f

Note I: Frguresore

cq/cu/ofed from minimum sotl
resislonce vo/ues

E = 2N psi for
uncompocled sondy cloy
lood ond compocled soi/ (E

= 7@ for side.fillsoil thot is

compocled lo 9@/o or more
of Proctor Density for dislonce
of two pipe dromelers on
eoch srde of the pipe). lf Wi
is less thon Wc ot o given
trench depth ond width, then
soil compoclion will be
necessory.

Note 2: Ihese ore soi/

/oods on/y ond do not
include /ive /oods.

Soil Lood

Underground pipes ore subiected to
externol loods coused by the weight of
the bockfill moteriol ond by loods
opplied ot the surfoce of the fill. These
con ronge from stotic to dynomic loods.

Stotic loods comprise the weight of the
soil obove the top of the pipe ond ony
odditionol moteriol thot might be
stocked obove ground. An importont
point is thot the lood on o {lexible pipe
will be less thon on o rigid pipe buried in
the some monner. Thot is becouse the

flexible conduit trons{ers port of the lood
to the surrounding soil ond not the
reverse. Soil loods ore minimol with
norrowtrenches untilo pipe depth of 10

feet is ottoined.

Dynomic loods ore loods due to moving
vehicles such os trucks, lroins ond other
heovy equipment. For shollow buriol
conditions, live loods should be consid-
ered ond odded to stotic loods, but ot
depths greoter thon l0 feet, live loods
hove very little effect.

I
H

I

H

Live Loods for Buried Pipe, lb.,fti.

Pipe

60

Depths of Pipe (ab./It.)
Size

Nom.

IOfr.

Wc = Soil Loods ol Vorious
Trench Wdrhs ot Top of Pipe
(lb-/ft.)

4u 27
40

Note, H 20 wheel lood is 16,000|b./wheel

Soil Lood ond Pipe Resistonce for Thermoplostic Pipe - PVC Contoin-lt

Size

360
551

743

754

4

5fr

530
812

r 093
ll l0

SECTION 2C

6

2 It. 4It. 6It. 8fr.

574

837
r54
224

72

r06
42
6l

Wi = Losd Resistonce of Pipe
(tb./fi.1

Solid Pipe Split Pipe

4h.F=200 E=700 E=200 E=700

H
(rr.)

211. 3 fi.

297

432
493
506

324
s40
603
639

426 975 352 90r

t0
20
30
40

252

328

342

584 1392 514 1323

l0
20
30
40

371

484

Y

437
636
725

745

477

742

888
941

Pd6=62tr 6T3o

T
L

W = Trench width ol
top of pipe

9.16



+GF+ Contoin-!t

("c)

Support Spocing

When Contoin-lt piping is instolled
obove ground, it must be properly
supported to ovoid unnecessory stresses
ond excessive sogging. On horizontol
runs, hongers or supports should be used
ot opproximotely the spocing given.

Note, odditionol support is required os
temperoture increoses.

The following tobles were colcuoted for
4" ond 6" Contoin-lt with thermoplostic
pipe (PVC, CPVC, PP) os the corrier, full
of 1 .0 specific grovity liquid.

4" Conloin-lt Support Spocing (ft.)

Temp
OF

PVC, CPVC, PP Corrier
Pipe Sizes (inch)

60 fl5)

100 (36)

140 t57t

Note Toble bosed on .100 in. deflec-
tion of o uniformly looded,
continuous beom.

5" Conloin-lt Support Spocing (ft.)

Temp

"F ("C)
PVC, CPVC, PP Corrier Pipe Sizes (inch)

4

60 {15) 9.4

r00 (36) 9.0

140157t 8.5

Note, Toble bosed on .100 in. deflection of o uniformly looded, continuous beom

Steel, Fibergloss Suppod
Spocing (ft.)

l{ the corrier piping is stiffer thon thermo-
plostic piping {steel, fibergloss, etc.}, use

the following toble for honger support
spocing. Ploce centrolizers only ot pipe
supports. No centrolizers ore required
between pipe supports.

Support Spocing (fi.)

Temp Contoin-lt Size (inch)

'F ('C) 5"

SECTION 2C

2

8.3

7.9

7.5

60 il5)

r 00 (361

l3.l

12.4

il.8

1/z 3/q I 11 /t 11 /z

r0.0

9.5

9.1

9.8

9.3

8.9

9.5

9.0

8.6

9.1

8.6

8.2

8.8

8.4

8.0

1/z 3/c I 11 /t lt /z 2 3

12.6

il.9
1t .4

12.4

11.7

11.2

12.0

11.4

r0.9

il.8
11.2

10.7

il.3
r 0.8

10.2

r0.3

9.7

9.3

12.7

12.1

ll .5

4"
r0.6

r0.0

9.5

m.us.piping.georgefi scharcom

140 t57t

Pase zt 8l5a
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Centrolizer Spocing

When thermoplostic piping is used os
the corrier system, proper centrolizer
spocing is necessory to prevent over
stressing or excessive sogging. To
properly tronsfer the corrier lood to the
supports, centrolizers should be centered
on ond, if required, positioned between
the supports or hongers.

ln the cose of elbows ond tees, one
centrolizer is required ot the elbow or
tee ond the next one is spoced in either
direction occording to the tobles.

The following tobles ore for centrolizer
spocing when thermoplostic pipe is the
corrier pipe.

angers

izers Centered on Supports

Moximum Centuolizer Spocing (ft.)for Buried Pipe

Temp

"F ('C)

Corrier Pipe Sizes (inch)

Schedule 40 PVC

60 fl5)

100 (36)

140 t57t

Schedule 80 PVC & CPVC

60 n5l

100 (361

140 t57t

Schedule 40 PPFR - Fuseol

60 il5)

r00 (36)

140 t57t

Schedule 80 PP

60 fl5)

r00 (36)

140 t57t

4

8t/a

73/ a

71/t

83/ q

8tlt

8

63/ q

63/ a

61 lz

5t /t

5t/a

41 /a

Note' Toble bosed on .l0O in. deflection of o uniformly looded, continuous beom

For centrolizer spocing for steel or fibergloss pipe, see toble on poge 15. Use the
some spocing {or buried steel or fibergloss pipe.

SECTION 2C

!

r/z 3/c I \1 /q 11/z 2 3

41/t

4

33/t

4t /z

4t /t

4

5

43/ q

4th

51 /z

51 /q

5

53/ q

51 /z

5r/n

6t/t

6

53/t

7t/t

7

63/t

4] /z

4

33/ t

43/ a

41h

41lt

51/t

5

43/ q

53/ t

5t/z

5t/t

6

53/t

51 la

6r lz

6r /a

A

B

7t /z

7

43/ a

43/ t

4\ lz

51 /t

5

61/q

6

6

3

21lz

2\/a

O

3

2t/t

3t lz

3

23/ t

4

31/z

3r/e

4t /t

4

3r lz

5t la

43 /t
4t /t

9.r8 FHEUZ2 6T'so



+GF+ Contoin-!t
Testing

Finol inspection should be occomplished
vio low pressure oir or hydrostotic test os
defined in the chort below. This chort
gives the pressures ollowed.

Fitting Air
psi (bor)

4" (with rigid
Term. Fit.)

6" (with rigid
Term. Fit.)

Femole
Adopters

Flexible
Adopters

Nole: When flexible odopters or
femole odopters ore included, the
entire system is roted ot 5 psi (0.3

borl, otherwise 32 psi (2.2 borl.

Repoir

ln the event thol on odhesive void is
discovered, it con be repoired by drilling
into the void with the proper size Coun-
terbore Drill Bit ond iniecting more
odhesive. However, if leoks ore discov-
ered where no void is visible, the fitting
ond/or pipe must be removed ond
reploced.

SECTION 2C

5 {0.3)

5 {0.3)

5 (0.3)

5 (0.3)

Hydrostotic
psi (bor)

32 t2.2t

3212.2t

5 (0.3)

5 (0.3r

Page zs dtrSo
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Size
linchl

Gontain-lt Fittings
Gontainment Goupling - Standard, Split (S x S)

Gontainment Goupling - Extended, Split (S x S)

MaximumGap: 5.50"

3
4
D

Size
[inch]

Containment Goupling - Reducing, Split (S x S)

Size
linchl

6x4

3
4
o

I

code Pack Qty c
{inchl

G
Iinch]

L
IinchI

w
linchl

o.D.
linchl

t.D.
Iinch]

4629-030
4629-040
4629-060

5
5
5

2.00
2.00
2.75

0.38
0.38
0.38

4.38
4.38
5.81

5.04
5.81
8.19

3.96
4.69
6.88

3.55
3.88
5.97

code Pack Qty c
linchl

L
[inch]

w
linchl

o.D.
linchl

t.D.
linchl

4629.030E
4629-040E
4629-060E

5

5
5

4.50
5.00
5.75

9.00
10.00
11.50

5.04
5.81
8.19

3.96
4.69
6.88

3.55
3.88
5.97

code Pack Qty cl
linchl

c2
[inchl

L
linchl

w
linchl

o.D.
[]nchl

l.D.
linchl

4629-532 R 2.00 2.75 5.81 8.19 6.88 5.97

\
<,

SECTION 2C
Page 24 of 36
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Gontainment 90o E!!, Split (SxS)

Containment 45" Ell, Split (S x S)

Slze
[inchl

3
4
6

Slze
[inchl

3
4
6

code Pack Qty c
linchl

G
linchl

w
linchl

o.D.
linchl

l.D.
linchl

4606-030
4606-040
4606-060

5
5
5

2.00
2.00
2.75

2.44
2.M
3.38

5.81
5.81
8.19

4.69
4.69
6.88

3.88
3.88
5.97

code Pack Qty c
Inchl

G
[inchl

w
linchl

o.D.
[inch]

l.D.
linchl

4617-030
461 7-040
461 7-060

5
5
5

2.00
2.@
2.75

2.00
1.00
1.75

5.04
5.81
8.19

3.96
4.69
6.88

3.55
3.88
5.97

Containment Tee, Split (S x S x S)

Size
linchl

4
o

\

)

code c
linchl

G
[inch]

H

linchl

L
linchl

t.D.
[inch]

Pack Qty

4601-040
4601-060

2
3

2
3

7.19
10.25

I
12

t)

B

5
7

4
6

5
5

I

SECIQBh?c
Page 25 of 36

w o.D.
linchl linchl



Containment 45o Wye, Split (S x S x S)

Size
Iinch]

4
6

c
linchl

G
linchl

GJ
linchl

L
linchl

N

linchl

w
linchl

o.D.
[incft]

t.D.
linchl

code Pack Qty

3.88
5.97

4683-040
4683-060

5
5

2.00
2.75

0.75
1.81

5.BB
7.75

7.',t3

9.75
5.81
8.19

4.69
6.88

code Pack QU c
linchl

L
[inch]

o.o.
linchl

4647-040
4647-060

5
5

1.75
2.75

1.94
3.'19

4.50
6.75

Gontainment Gap, One Piece (S)

Size
linchl

4
6

Containment Female Adapter, One Piece (S x FPT)

Size
[inch]

4
6

SECTION 2C
Page 26 of 36

code Pack Qty c
Iinch]

L
Iinchl

o.D.
linchl

4635-040
4635-060

5
5

't.75

3.00
3.18
5.00

5.00
6.75

+GF+

1 1.00
15.19



code Pack Qty

4650.040
4650-060

Plug, One Piece (MPT)

3x6
4x6

Slze
llnchl

4

Size
linchl

For use with Fuseal primary piping only.
Must use 4635-060 for Contain-lt transition

Size
linchl

b

Adapter Sleeve, One Piece (lPS Spg x S)

3x3
4x4
6x6

Gontainment PPFR Floor Drain, One Piece (lPS Spg x
MPT)

SECTIQBIF?C
Page 27 ot 36

code Pack Qty

4687-030
4687-040
4687-060

10
10
10

code

46104-530'
4610+532 -

It
,

5
5

t

L---



Contain-lt Flange Box
Flange Box
code

150 991
150 991
150 991

100 ,
10't'
102',

DA

Size
linchl

A
linchl

B
linchl

c
[inch]

D

[inch]

E

[inchl

10
12
12

3
4
6

12

14
14

10
12
12

14.3
16.3
17.8

10
12
12

SECTION 2C
Page 28 of 36
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Contai n-lt Term i nations
Termination Fitting - Rigid PVC, Split (S to IPS)

Size
linchl

4x%
4x%
4x1

4x 1%
4x1 %

4x2
6x2%

6x3
6x4

Test Termination Fitting - Rigid PVC, Split (S to IPS)

Size
linchl

4x2
6x4

code c
linchl

L
trnch]

w
linchl

o.D.
linchl

l.D.
linchl

4628415"
4628.f16.
4628417',
4628418
4628419
4628420
4628.529*
4628-530
4628-532

2.00
2.00
2.00
2.00
2.00

2.00
2.75
2.75
2.75

4.M
4.44
4.44
4.44
4.44

4.44
5.81
5.81
5.81

5.81
5.81
5.81
5.81
5.81

5.81
8.19
8.19
8.19

4.69
4.69
4.69
4.69
4.69

4.69
6.88
6.88
6.88

3.88
3.88
3.88
3.88
3.88

3.88
5.97
5.97
5.97

code c
linchl

L
Iinchl

w
Inch]

o.D.
linchl

t.D.
linchl

46284207
4628-5327

2.00
2.75

4.44
5.81

5.81
8.19

4.69
6.88

3.88
5.97

N
@

Termination Fitting - Flexible Alcryn, One Piece

Contain-lt to IPS/Metric

Slze
Inchl

3x2
4 xlz
4 xt/t
4x1

4x 1%
4x1 %

4x2
6x2%

6x3
6x4

SECTQUL?C
Page 29 of 36

Size code

63
20
25
32
40

50
63
75
90

110

4628-338A
4628-41sA
4628416A
46284174
4628.{18A
4628-4'l9A
4628420A
4628-529A
4628-530A
4628-532A
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Test Termination Fitting - Flexible Alcryn, One Piece

Contain-lt to I PS/Metric

Size
linchl

3x2
4xlz
4x%
4x1

4x1 %

4x1 %

4x2
6x2%

6x3
6x4

Termination Fitting - Flexible Alcryn, One Piece

Contain-lt to Copper Tube Size

Size
linchl

4x%
4x%
4x1

4 x1%
4 x1%

4x2
6x2

6x2%
6x3
6x4

Test Termination Fitting - Flexible Alcryn, One Piece

Contain-lt to Copper Tube Size

Size
[inch]

4x%
4 x,/t
4x1

4x'l Yt

4x1lz
4x2
6x2

6x2%
6x3
6x4

SECTION 2C
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Size code

63
20
25
32
40

50
63
75
90

1'10

4628.33847
4628{15AT
4628.016AT
462841747
4628.(18AT
4628-419AT
4628420Af
4628-529AT
4628-530AT
4628-s32AT

code

4628-415AC
4628-416AC
4628417AC
4628418AC
4628-41gAC

4628420AlC
4628-528AC
4628-5294C
4628-530AC
4628-532AC

code

4628-41sATC
4628-416ATC
4628-417ATC
4628-418ATC
4628.4'1gATC

4628420ATC
4628-528ATC
4628-529ATC
4628-s3oATC
4628-532ATC

+GF+



Contai n-lt Gentral izers
Gentralizer (Gontain-lt x IPS)

Size
linchl

3x2
4 xYz
4 x3/t
4x1

4x1lt
4x1lz

4x2
6x2%

6x3
6x4
6 xlz
6x%
6x1

frsqg

fFg

Gentralizer (Gontain-lt x Gopper Tube Size)

Size
[inch]

4x%
4 x,A
4x1

4x1 %

4x1Yz
4x2
6x2

6 x2lz
6x3
6x4

Gentralizer (Gontain-lt x Metric)

Size
linchl

4x2O
4x25
4x32
4x40
4x50
4x63
6x75
6x90

6x 110
6x20
6x25
6x32

sECrQBh?c
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d
linchl

code Pack Qty

Twin
Twin
Twin

4686-338'
468&415'
4686-416'
4686-417.
4686-418 r

4686-419'
4686-420'
4686-529.
4686-530 "
4686-532 *

4686-811 .
4686-813 *

4686-815 *

25
25
25
25
25

25
25
25
25
25

5
5
5

code Pack Qty

4686-01 5C '
4686.41 6C '
4686-{17C.
4686-{18C.
4686.419C'
4686.{20C'
4686-528C'
4686-529C'
4686.530C.
4686-532C'

10
10
10
10
10

10
10
10
10
10

d
linchl

code Pack Qty

Twin
Twin
Twin

4686-712'
4686-713'
4686-714 *

4686-715'
4686.716 *

4686.717 *

4686-719 *

4686-720 "
4686-721'*
4686-812 *

4686-8'14'
4686-816'

25
25
25
25
25

25
25
25
25

5
5
5



lnjection Bonding Made Easier!

No pressurized air

Easy, convenient operation

Less expensive

PrPrB?tfl8)(fzc
GEORG FISCHER+GF+
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The Manual
lnjection Gun
for Contain-ltrM lnjection System



Conta in - ltrM

ManuaL lnjection Bonding System

Contain-ltrM products and
accesso fles.

The technicaI data given in this
pubtication are for informationaI
purposes onty. They impty no warranty

of any kind. Please consult our GeneraI

Conditions of Suppty.

GF Piping Systems
7777 Sloane Drive, Littte Rock, AR 72206

Tet. (5011 t+90-?77?, To[] Free 18001423-2686
Fax 1877f 243-2689
sloa ne@ps.georgf ische r.com
wwwgfpiping.com

Item fl392 [708]
@ Geo.g Fischer LLC 2008

Printed in USA

The Manual lnjection Gun

offers three advantages that
make it an ideaI Contain-ltrM
lnjection Bonding System.

The lnjection Bonding System provides a

contro[[ed apptication of the bonding media,

etiminating the mess usuatty associated with

brush apptied resins and sotvent cements. The

bonding media is injected into the interlocking

groove found on sptit pipe and interlocking

channel found on sptit fittings to provide a leak

free seaL.

No pressurized air

The manual model does not rety on pressurized

air. Thus, it can be used anywhere, without wait

or worry.

Easy, convenient operation

Because it can be used anywhere, the manuat

modeI offers more convenience to the operator.

Less expensive

The manua[ model is less expensive than the

pneumatic modet.

3

put[ slowty 2

4

Part Number Std. Packs

l+69t+-200

for pricing, terms and conditions see GF Piping Systems price lists

+

I r---r

1 Select ratio 1:1

3
stops run-on

I
t
I

I

lnstructions

1
2

tOi

2
2

2

1

Manual" lnjection Gun
For injecting bonding adhesive into the containment fittings

GEORG FISCHER
PTPTNGSHd+il8N 2c
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Gontain-lt Pipe
Split Pipe

Size
[inchl

3
4
6

Size
linchl

3
4
6

Solid Pipe

lengths
tftl

code Lift Oty
Ifl] Order Qty

t ftl

Minimum o.D.
linchl

Minimum l.D.
linchl

3.98
4.215
6.275

2.743
3.525
5.375

10
10
10

37L015030'
37L015040.
37L015060 *

480
360
120

BO

60
20

!engths
lfrl

code Lift Qty
IfrI

Minimum
Order Qty
tfll

o.D.
[irchl

Minlmum l.D.
linchl

20
20
20

371026030',
37L026040',
371026060',

120
80
40

700
520
340

3.548
4.215
6.275

3.248
3.882
5.782

SECTlQbIF?C
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+GF+ Contoin-!t
Support Spocing

When Contoin-lt piping is instolled
obove ground, it must be properly
supported to ovoid unnecessory stresses
ond excessive sogging. On horizontol
runs, hongers or supports should be used
ot opproximotely the spocing given.

Note' odditionol support is required os
temperoture increoses.

The following tobles were colcuoted for
4" ond 6' Contoin-lt with thermoplostic
pipe (PVC, CPVC, PP) os the corrier, full
of I .0 specific grovity liquid.

4" Conloin-lt Support Spocing (ft.)

Iemp
"F
("c)

PVC, CPVC, PP Corrier
Sizes

60 fl51

100 (36)

144 t57t

Note' Toble bosed on .100 in. deflec-
tion of o uniformly looded,
continuous beom.

6" Conloin-lt Support Spocing (ft.)

Temp

'F fc)
PVC, CPVC, PP Corrier Pipe Sizes (inch)

4

60 il51 9.4

r00 (36) 9.0

140 t57t 8.5

Note' Toble bosed on .100 in. deflection of o uniformly looded, continuous beom.

Steel, Fibergloss Suppod
Spocing (ft.)

lf the corrier piping is stiffer thon thermo-
plostic piping (steel, fibergloss, etc.l, use
the following toble for honger support
spocing. Ploce centrolizers only ot pipe
supports. No centrolizers ore required
between pipe supports.

Support Spocing (fi.)

Temp Contoin-lt Size (inch)

'F rc)

SECTION 2C

2

8.3

7.9

7.5

60 il5)

r00 (361

140 t57t

6"
l3.l

12.4
'1.l.8

r/t 3/e I 11 /e 11 /z

r0.0

9.5

9.1

9.8

9.3

8.9

9.5

9.0

8.6

9.r

8.6

8.2

8.8

8.4

B.0

1/z 3/t I 11 /t 11 /z 2 3

12.7

12.1

lt.5

\2.6

il.9
11 .4

12.4

11 .7

11.2

12.0

11.4

r0.9

il.8
11.2

10.7

il.3
l0.B

10.2

r0.3

9.7

9.3

4"
r0.6

r0.0

9.5

m.us.piping.gorgefi schencom
Pase gs EtrSo

9



Centrolizer Spocing

When thermoplostic piping is used os
the corrier system, proper centrolizer
spocing is necessory to prevent over
stressing or excessive sogging. To
properly tronsfer the corrier lood to the
supports, centrolizers should be centered
on ond, if required, positioned between
the supports or hongers.

ln the cose of elbows ond tees, one
centrolizer is required ot the elbow or
tee ond the next one is spoced in either
direction occording to the tobles.

The following tobles ore for centrolizer
spocing when thermoplostic pipe is the
corrier pipe.

Bt/a

73/ t

7t lz

83/ a

d/a

8

63/t

63 /q

61 /z

5t/n

51/a

4t/z

rts/Hangers

Centralizer

ntralizers Centered on Supports

Moximum Centrolizer Spocing (ft.)for Buried Pipe

Temp

'F ("C)

Corrier Pipe Sizes (inch)

Schedule 40 PVC

60 il5)

r00 {36)

140 t57l

Schedule 80 PVC & CPVC

60 fl5)

100 (361

140 t57t

Schedule 40 PPFR - Fuseol

60 n5)

100 (361

t4a (57t

Schedule 80 PP

60 (15r

r00 (36)

140 t57t

4

Note' Toble bosed on .l@ in. deflection of o uniformly looded, continuous beom.

For centrolizer spocing for steel or fibergloss pipe, see toble on poge 15. Use the
some spocing for buried steel or fibergloss pipe.

SECTION 2C
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1/z t/q
1 11/t 11/z 2 3

4t lz

4t /a

4

4t/q

4

33/ a

5

43/q

4th

51/z

51/a

5

53/t

5t /z

5tlt

61 /t

6

53/ a

7t /z

7

63/ t

41 lz

4

33/ t

43/ t

4t /z

4t/t

5t/t

5

43/ a

53/ t

5r /z

5r/a

6

53/ a

51 /t

61 /z

6t /t

6

8

7r /z

7

43/t

43/q

4t /z

51/t

5

5

61lq

6

6

3

2t lz

2t/t

J

3

2t/z

31/z

3

23/ t

4

31/z

3t /t

4t/t

4

3r /z

51 lt
43/ t

4t /a

9.1 8 FHff6T6 6T'so
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IDENTIFICATION FOR

PLUMBING PIPING AND

EQU!PMENT

SUBMITTALNO.220553 -

M @Iffi US AEN WffiO FORGENEUL
Cqffi wmCOIIMC'ECUNENTS. IHIS
RS& OGS NOI REL|€W SUBCON&CrOR OR

SUPPLI€R @ RESPONSIBILfr FORAOHEREICE TO
CONIMCT DOCUMENIS

APPROVED

APPROVED AS NOTED

FOR RECORD ONLY

REJECTEO

REVISE AND RE-SUBMIT

votD

LcviAldrich Daloill2l2ot9

GBD
Ilb fdrl b soaely UE re+crslrlity d tE
Ib['.end ()mfatr ild rfr sifh fE

s".pe of tevix by G8D frditects.

G3-1 A,!r lii:3 nrart..alta
112i i'.'l Cc,.i S: , Si,l: 3CC :'!t.inl 0i .q72,.9
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2.T EQUIPMENT LABELS
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Search Technical Data Sheets

/C B|RAD/ Technical Data Sheet

IVI{EN PERTORMANCE NANERS MOST'

BRADY B.1 ENGRAVED TAGS AND SIGNS

TDS No. B-1
Effective Date: 29-Jan-2001

Description:
Brady B-1 engraved tags and signs are a rigid laminate in which colored top and bottom layers of the material
are thermoset with a contrasting color core.

Details:

./ Note: 1/2" Letters on Black
Background

xresF2208
ttrifi &olvER

Use:
Brady B-1 engraved tags and signs are designed for both indoor and outdoor use.

Material Construction :

Blended plastic extruded sheet

Special Properties:
The engraving material is fire and abrasion resistant.

Standard Material Colors
Yellow/black, blue/white, green/white, rediwh ite white!6ack, green/black, orange/black, yellow/magenta

Tensile Strenoth (ASTM D 638):
6500 psi(46 MPa)

Flexural Properties (ASTM D 790):
Yield; 16,000 psi (1 12 MPa)
Modulus: 39,000 psi (273 MPa)

Weiqht (ASTM D 790):
0.38 tb/ft.2 (1.9 kg/m2)

Abrasion Resistance (Method 5306 of U.S. Federal Test Method Std. No. 191A):
CS-10 wheels,500 g wts.
Screen printed header withstands up to 400 cycles
H-22 wheels, 1000 g wts.
Substrate withstands up to 8000 cycles

SECTION 2D
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Gloss (ASTM D 523):
90 Gardner Units

Temperature:
-40'F to 193'F (-40"C to 90'C)

Flammability (ASTM D 635):
Burn Rate: 0.83 in./min. (2.1 cm/min.)

Averaqe Outdoor Durabil ity:
5-8 years (Average expected outdoor life of product will depend on user definition of failure and climatic
conditions.)

Chemical Resistance:

%HCI
10% HCr

5% Acetic Acid NE

Diesel Fuel

Heptane
Cellosolve Acetate

Conc. Ammonia

NE = No Effect
NT = Not Tested
F = Failed (affected Sample)

7 Day lmmersion: lmmersed in reagent for 7 days.
Dip Test: Five 10 minute dips in reagent with 30 minute recovery.
Rub Test: Rubbed sample for'l minute with swab soaked in reagent.

Shelf Life:
UntimiteO *f,en stored at 70"F (21"C) and 40% lo 50% R.H

SECTION 2D
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REAGENT 7 DAY IMMERSION DIP TEST RUB TEST

30% Sulfuric Acid NE NE NE

10% Sulfuric Acid NE NE NE

NE NE NE

NE NE NE

50% NaOH NE NE NE

10% NaOH NE NE NE

Methyl EthylKetone F F NE

Acetone F F NE

1 ,1 , 1 -Trichloroethane F F NE

Methanol F NE NE

IPA (lsopropanol) F NE NE

ASTI\4 #3 OiI NE NE NE

sAE 20 oit NE NE NE

Alconox@ NE NE NE

Toluene F F NE

Mineral Spirits NE NE NE

Glacial Acetic Acid F F NE

NE NE

NE NE NE

NE NE NE

F F NE

NE NE NE

10% Ammonia NE NE NE

Turpentine NE NE NE

Kerosene NE NE NE

Water NE NE NE

Gasoline F NE NE
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Trademarks:
Alconox@ is a registered trademark of Alconox Co.
Signmark@ is a registered trademark of Brady Worldwide, lnc.
ASTM: American Society for Testing and tvlaterials (U.S.A.)
SAE: Society of Automotive Engineers (U.S.A.)
All S.l. Units (metric) are mathematically derived from the U.S. Conventional
Units.

Note: All values shown are averages and should not be used for specification purposes.

Test data and test results contained in this document are for general information only and shall not be relied
upon by Brady customers for designs and specifications, or be relied on as meeting specified performance
criteria. Customers desiring to develop specifications or performance criteria for specific product applications
should contact Brady for further information.

Product compliance information is based upon information provided by suppliers of the raw materials used by
Brady to manufacture this product or based on results of testing using recognized analytical methods performed

by a third party, independent laboratory. As such, Brady makes no independent representations or warranties,
express or implied, and assumes no liability in connection with the use of this information.

WARRANTY
Brady products are sold with the understanding that the buyers will test them in actual use and determine for
themselves their adaptability to their intended uses. Brady warrants to the buyers that its products are free from
defects in material and workmanship, but limits its obligation under this warranty to replacement of the product

shown to Brady's satisfaction to have been defective at the time Brady sold it. This warranty does not extend to
any persons obtaining the product from the buyers. This warranty is in lieu of any other warranty, express or
implied, including, but not limited to, any implied warranty of merchantability or fitness for a particular purpose,
and of any other obligations or liability on Brady's part. Under no circumstances will Brady be liable for any loss,

damage, expense, or consequential damages of any kind arising in connection with the use, or inability to use,
Brady's products.

Copyright 2013 Brady Worldwide, lnc. I All Rights Reserved
Material may not be reproduced or distributed in any form without written permission

Brady North America | 6555 W. Good Hope Rd I t\4ilwaukee, Wl 53223 I USA I Tel: 414-358-6600 | Fax: 800-
292-2289
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2.2 WARNING SIGNS AND

LABELS
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Search Technical Data Sheets

./ EE BRADT

DsFzaB I
Frrfi toim r

-

.,2 Thickness (ASTM D 1593):-6

Technical Data Sheet

WHIH PTRfORMANCE MATTERS i{OsT'

BRADY B.1 ENGRAVED TAGS AND SIGNS

TDS No. B-1
Effective Date: 29-Jan-2001

Description:
Brady B-1 engraved tags and signs are a rigid laminate in which colored top and bottom layers of the material
are thermoset with a contrasting color core.

Details:

y' Note: 1/2" Letters on Yellow Background

Use:
Brady B-1 engraved tags and signs are designed for both indoor and outdoor use.

Material Construction :

Blended plastic extruded sheet

Special Properties:
The engraving material is fire and abrasion resistant.

Standard Materia! Colors:
Fenowloucr<,orue,lwhne,green/white,red/white,white/black,green/black,orange/black,yellow/magenta

Tensile Strenoth (ASTM D 638):
6500 psi (46 MPa)

Flexural Properties (ASTM D 790):
Yield: 16,000 psi (1 '12 MPa)
Modulus: 39,000 psi (273 MPa)

Weiqht (ASTM D 790):
0.38 rb/ft.2 (1.9 kg/m2)

Abrasion Resistance (Method 5306 of U.S. Federal Test Method Std. No. 191A):
CS-10 wheels, 500 g wts.
Screen printed header withstands up to 400 cycles
H-22 wheels, 1000 g wts.
Substrate withstands up to 8000 cycles

SECTION 2D
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Gloss (ASTM D 523):
90 Gardner Units

, Service Temperature:
-40'F to 193'F (-40'C to 90'C)

Flammability (ASTM D 635):
Burn Rate: 0.83 in./min. (2.1 cm/min.)

Averaqe Outdoor Durabil ity:
5-8 years (Average expected outdoor life of product will depend on user definition of failure and climatic
conditions.)

Chemical Resistance:

Sulfuric Acid

10% Sulfuric Acid

1, 1, 1 -Trichloroethane

[\4ethanol

IPA (lsopropanol)

Toluene
[\4ineral

Conc. Ammonia
10% Ammonia

NE = No Effect
NT = Not Tested
F = Failed (affected Sample)

7 Day lmmersion: lmmersed in reagent for 7 days.
Dip Test: Five 10 minute dips in reagent with 30 minute recovery.
Rub Test: Rubbed sample for 1 minute with swab soaked in reagent

Shelf Life:
Unlimited when stored at 70'F (21'C) and 40o/o to 50% R.H

SECTION 2D
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REAGENT 7 DAY IMMERSION DIP TEST RUB TEST

NE NE NE

NE NE NE

30% HCr NE NE NE

NE NE NE

50% NaOH NE NE NE

10% NaOH NE NE NE

Methyl Ethyl Ketone F F NE

Acetone F F NE

F F NE

F NE NE

F NE NE

ASTIV #3 OiI NE NE NE

sAE 20 oir NE NE NE

Alconox@ NE NE NE

F F NE

NE NE NE

Glacial Acetic Acid F F NE

5% Acetic Acid NE NE NE

Diesel Fuel NE NE NE

Heptane NE NE NE

Cellosolve Acetate F F NE

NE NE NE

NE NE NE

Turpentine NE NE NE

Kerosene NE NE NE

Water NE NE NE

Gasoline F NE NE

10% HCt
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Trademarks:
Alconox@ is a registered trademark of Alconox Co.
Signmark@ is a registered trademark of Brady Worldwide, lnc.
ASTM: American Society for Testing and Materials (U.S.A.)
SAE: Society of Automotive Engineers (U.S.A.)
All S.l. Units (metric) are mathematically derived from the U.S. Conventional
Units.

Note: All values shown are averages and should not be used for specification purposes.
Test data and test results contained in this document are for general information only and shall not be relied
upon by Brady customers for designs and specifications, or be relied on as meeting specified performance
criteria. Customers desiring to develop specifications or performance criteria for specific product applications
should contact Brady for further information.

Product compliance information is based upon information provided by suppliers of the raw materials used by
Brady to manufacture this product or based on results of testing using recognized analytical methods performed
by a third party, independent laboratory. As such, Brady makes no independent representations or warranties,
express or implied, and assumes no liability in connection with the use of this information.

WARRANTY
Brady products are sold with the understanding that the buyers will test them in actual use and determine for
themselves their adaptability to their intended uses. Brady warrants to the buyers that its products are free from
defects in material and workmanship, but limits its obligation under this warranty to replacement of the product
shown to Brady's satisfaction to have been defective at the time Brady sold it. This warranty does not extend to
any persons obtaining the product from the buyers. This warranty is in lieu of any other warranty, express or
implied, including, but not limited to, any implied warranty of merchantability or fitness for a particular purpose,
and of any other obligations or liability on Brady's part. Under no circumstances will Brady be liable for any loss,
damage, expense, or consequential damages of any kind arising in connection with the use, or inability to use,
Brady's products.

Copyright 2013 Brady Worldwide, lnc. I All Rights Reserved
Material may not be reproduced or distributed in any form without written permission

Brady North America | 6555 W. Good Hope Rd I lVilwaukee, Wl 53223 | USA I Tel: 414-358-6600 | Fax: 800-
292-2289

SECTION 2D
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2.3 PIPE LABELS

providc pipG labcl, lcttcr color and brck3round
Golor pcr spcc 3-2-B- providc flow dirc<tion

rrro4n B- Providc lcttcr sizc to match pip,c sizc and
ANSI stand.rd,

SECTION 2D
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Self€ticking Vinyl Pipemarkers Section No.

Markers meet the requirements of the ASME (ANSI) A13.1
Standard for the identification of piping system contents when used
with Directional Flow Arrow Tape (sold separately pg. 110)

Marker ends should be banded with Brady Directional Flow Arrow
Tape (sold separately on page 110) to indicate pipe content flow
d irection

Durable 8-946 material ideal for indoor and outdoor
environments

Available in four styles

Choose from more than 2OO stock legends or customize your own
Markers supplied on a coated backing material that makes handling
and installation easy

*When ordering, please indicate the catalog number for your desired legend fcllowed by the Order Style (1HV 1,4 or 3C).

SECTION 2D
Page 11 of 12

Style 1HV: One 4" x 24" morker per
cord

Style I : One 21ta" x 14" morker per
cord
Style 4: Four I r/84 x 7" morkers per
cord

Style 3C: Ihtee 21t4 x 2314" morkers
per cord plus 8 strips of Anow Tope

8" or greoter

21t"' to 77t8"

314" to 2sB"

Less thon 3/4"

IHV

1v4il

1t2

21t21

I

43t4"

3C

Outside
Diometer Style DescriptionLetter Height Order Style

ACETONE
ACETYLENE GAS
ACID
ACID VENT
ACID WASTE
AIR
AIR
AIR
AIR RETURN
AR RETURN
AIR SUPPLY
AIR SUPPLY
ALCOHOL
ALUM
AMMONIA
ARGON
ARGON
ASBESTOS FREE

ASBESTOS FREE

INSULATION
ASBESTOS

INSULATION
BACKWASH
BLANK
BLANK
BLANK
BLANK
BLANK
BlaNK
BLOW OFF WATER
BLOWDOWN
BLOWER AIR

BOILER BLOW DOWN

BOILER FEED

BOILER FEED
BOILER FEED WATER
BOILER WATER
BREATHING AIR

BRINE
CARBON DIOXIDE
CARBON DIOXIDE
CAI.,STIC
CAUSTIC SODA
CHEMICAL
CHEi/ICAL FEED

CHILLED HOT WATER

CHILLED WATER

CHILLED WATER

RETURN
CHILLED WATER
SUPPLY

CHLORINE GAS Yellow
CHLORINE SOLUTION Yellow
CIRCULATING WATER Green
CIRCULATING WATER Yellow
CITY GAS Yellow
Clry WATER Green

COLD WATER Green
COLDWATER RETURN Green
COLDWATERSUPPLY Green
COMPRESSED AIR Yellow
COI\4PRESSED AIR Green
CO|PRESSED AIR Blue
CONDENSATE Yellow
CONDENSATE DRAIN Yellow
CONDENSATE DRAIN Green
CONDENSATE

PUMP DISCHARGE Yellow
CONDENSATE RETURN Yellow
CONDENSATE SUPPLY Yellow
C0NDENSER WATER Green
CONDENSER

WATER RETURN Green
CONDENSER

WATER SUPPLY GTeen

COoLING WATER Green
COOLING WATER
RETURN Green

COOLING WATER
SUPPLY Green

DEIoNIZED WATER Green
DEIONIZED WATER
RETURN Green

DEIONIZED WATER
SUPPLY Green

DIGESTED SLUDGE Yellow
DIGESTER GAS YeIIow
DIESEL OIL Yellow
DISCHARGE Yellow
DISCHARGE Green
DISTILLED WATER GTeen

DoMESTIC Yellow
DOMESTIC Green
DOMESTIC COLD
WATER Green

DOMESTIC COLD
WATER RETURN Green

DOMESTIC COLD
WATER SUPPLY GTeen

DOMESTIC HOT
WATER Yellow

DOMESTIC HOT

DOMESTIC HOT
WATER SUPPLY

DRAIN
DRAIN
DRAIN WATER

DRINKING WATER
DUAL TEMPERATURE
EFFLUENT
ELECTRIC TRACED
ELECTRIC TRACED
EXHAUST

EXHAUST

EXHAUST AIR

EXHAUST AIR

EXHAUST INTAKE
FEED
FEED
FILTERED WATER
FILTRATE

FIRE AUTO

SPRINKLERS
FIRE DRY STANDPIPE
FIRE MAIN
FIRE PROTECTION

WATER

FLOOR DRAIN
FREON

FRESH WATER
FUEL GAS
FUEL OIL
FUEL OIL RETURN
FUEL OIL SUPPLY
FUEL OIL VENT
GAS
GASOLINE
GLYCOL
GLYCOL REIURN
GLYCOL SUPPLY
HEATING

HEATING RETURN

HEATING STEAM
HEATING SUPPLY
HEATING WATER
HEATING WATER

RETURN

HEATING WATER

SUPPLY
HELIUM
HELIUM
HIGH PRESSURE
HIGH PRESSURE AIR

Yellow
Yellow
Yellow
Yellow
Yellow
Yellow
Blue
Groen
Blue
white
Blue
White
Yellow
Yellow
Yellow
Green
Blue
Blue

7000 -*
7001 -*
7002 -*
7003 -*
7004 -*
7005 -*
7006 -*
7@7 -*
7008 -*
7009 -*
7010 -*
70!L -*
7072 -*
7013 -*
70L4 -*
7015 -*
7016 -*
7077 -*

7049 -*
7050 -*
7051 -*
7052 -*
7053 -*
7054 -*
7055 -*
7056 -*
7057 -*
7058 -*
7059 -*
7060 *
7061 -*
70,62 -*
7063 -*

70&t -*
7065 -*
7066 *
7067 -*

7068 -*

7069 -*
7070 -*

Yellow
Green
Yellow
Green
Green
Yellow
Yellow
Yellow
Orange
Yellow
Green
Blue
White
Blue
Yellow
Green
Green
Yellow

Red
Red
Red

Red
Green
Green
Green
Yellow
Yellow
Yellow
Yellow
Yellow
Yellow
Yellow
Yellow
Yellow
Yellow
Yellow
Yellow
Yellow
Yellow
Yellow

Yellow

Yellow
Green
Blue
Yellow
Yellow

7089 -*
7090 -*
7091 -*
7092,*
7093 -*
7094 -*
7095 -*
7096 -*
7097 -*
7098 -*
7099 -*
7100 -*
7 LOt -*
7LO2 -*
7103 -*
7!O4 -*
7705 -*
7106 -*

7107 -x
7108 -*
7709 -*

7 LLO -*
71_LL -*
7Lt2 -*
7113 -*
7Lt4 -*
7L!5 -*
7776 -*
7LL7 *
7LL8 -*
7tLg -*
7L20 -*
7!2! -*
7!22 -*
7 L23 -*
7L24 -*
7L25 -*
7 126 -*
7L27 -*
7128 -*

7129 -*

7130 -*
7!32 -*
7L33 -*
7L34 -*
7135 -*

Yellow
Green
Blue
Green
Orange
Red
Yellow
Whtt€
Yellow
Yellow
Green
Yellow
Yellow
Green
Yellow
Green
Green
Green
Yellow
Red
Yellow
Yellow
Yellow
Yellow
Green
Green

7019 -*
7020 -*
702t -*
7022 -*
7023 -*
7024 -*
7025 -*
7026 -*
7027 -*
7028 -*
7029 -*
7030 -*
7031 -*
7032 -*
7033 -*
7034 -*
7035 -*
7036 -*
7038 -*
7039 -*
7040 -*
704L -*
7042 -*
7043 -*
7044 -*
7045 -*

707 t -*

7072 -*
7073 -*

Blue

Green

Green

7018 -*

7075 -*
7076 -*
7077 -*
7078 -*
7079 -*
7080 -*
7081 -*
7082 -*
7083 -*

7Q46 -*

7047 -*

7084 -*

7085 -*

7086 -*

7087 -*

Background Catalog
Color No.

Background Catalog
Color No.

Background Catalog
Legend Legend Color No

t C BRAD%

Legend

7074 -*



Self€tickingl Vinyl Pipemarkers section No.

Background Catalog
Golor No. No.Legend Color LegendNo. Color

Background CatalogBackground Catalog

HIGH PRESSUREAIR Green
HIGH PRESSURE

CONDENSATE Yellow
HIGH PRESSURE GAS Yellow
HIGH PRESSURE

NATURAL GAS YeIIow
HIGH PRESSURE
NITROGEN YeIIow

HIGH PRESSURE
STEAM YeIIow

HIGH PRESSURE
WATER Yellow

HIGH TEMPERATURE
HOT WATER YeIIow

HoT Yellow
HOT GAS Yellow
HOTWATER Yellow
HOT WATER

RECIRCULATION YeIIow
HOTWATER RETURN Yellow
HOT WATER SUPPLY YeIIow
HOUSEVACUUM GTeeN

HVACRETURN YeIIow
HVACSUPPLY YeIIow
HYDRAULIC LINE Yellow
HYDRAULICRETURN Yellow
HYDRAULICSUPPLY Yellow
HYDROCHLORICACID YeIIow
HYDROGEN Yellow
HYDROGEN PEROXDE Yellow
HYDROGENSULFIDE Yellow
INDUSTRIAL COLD
WATER RETURN GTeen

INDUSTRIAL HOT

WATER Yellow
INDUSTRIATWASTE Yellow
INDUSTRIALWATER GTeen
INERTGAS Green
INLET YeIIow
INSTRUI\4ENTAIR YeI|ow
INSTRU[/ENTAIR Green
INSTRUMENT AIR Blue
KEROSENE YeIIow
LAB COMPRESSED AIR Blue
LABVACUUM Yellow
LIQUID NITROGEN Yellow
LOW PRESSURE Green
LOWPRESSUREAIR GTeen

LOW PRESSURE
CONDENSATE Yellow

LOwPRESSUREGAS Yellow
LOW PRESSURE

NATURALGAS YeIIow
LOW PRESSURE
NITROGEN YeIIow

LOW PRESSURE
STEAM Yellow

LOW PRESSURE
WATER Green
LUBE OIL YeIIow
MAKE-UP WATER Green
MEDICALAIR Ydllow
MEDICALVACUUM White
MEDIUM PRESSURE
AIR BIUe

MEDIUM PRESSURE
CONDENSATE YeIIoW

MEDIUM PRESSURE
GAS Yellow

MEDIUM PRESSURE
NATURALGAS Yellow

MEDIU|\il PRESSURE
STEAI\I Yellow

MILL AIR Blue
MILL WATER Green
MIXED GAS Yellow
MURIATIC ACID Yellow
NATURALGAS Yellow
NITRIC ACID Yellow
NITRoGEN Green
NITROGEN Blue
NITRoUS OXIDE Yellow
NON-POTABLE WATER YeIIow
OIL Yellow
OUTLEr Green
OUTSIDE AIR Blue
OUTSIDE AIR White
OVERFLOW Yellow
OXYGEN Green
OXYGEN YeIIow
OXYGEN Blue
PLANT AIR Yellow
PTANT WATER Green
PLUI\4B|NG VENT Green
POLYMER YeIIow
POLYMER White
POTABLE Green
POTABLE WffER Yellow
POTABLE WAIER GTeen

PRIMARY YeIIow
PRIMARY Green
PRIMARYSLUDGE Brown
PROCESS Yellow
PROCESSWATER Green
PR0CESSED WATER Yellow
PROCESSED WATER GTeen

PROPANE GAS YeIIow
PUMP YeIIow
RAIN WATER Green
RAWWATER Green
RAW WATER YeIIow
RECIRCULATED YeIIoW

RECOVERY Yellow
REFRIGERANT

DISCHARGE Yellow
REFRIGERANT UQUID YeIIow
REFRIGERANT
SUCTION YeIIow

REFRIGERATED WATER Green
REFRIGERATIoN Green
RELIEF Yellow
RELIEF AIR Blue
RETURN BIue
RETURN Green
RETURN Red
RETURN YeIIow
RET. ACTIVIIEO
SLUDGE YeIIow

RIVER WATER Green
ROOFDRAIN Green
SALTWATER GTeen
SANITARYDRAIN GTeen

SANITARY SEWER GTeen

SANITARY SEWER YeIIow

SANITARY WASTE
SEAL WATER
SECONDARY
SERVICE AIR

SERVICE WATER
SEWAGE
SEWER
SLUDGE
SLURRY
SODIUM CHLORATE
SODIUM HYDROXIDE
SODIUM

HYPOCHLORITE
SOFT WATER
SOLVENT
SPRINKLER
SPRINKLER FIRE

SPRINKLER WATER
STEAM**
STEAM RETURN
STEAM SUPPLY
STORI\4 DRAIN
STORM SEWER
STORI\4 WATER
SUCTION
SULFUR DIOXIDE
SULFUR DIOXIDE

LIQUID
SULFURIC ACID
SUMP PUMP

DISCHARGE
SUPPLY

SUPPLY
SUPPLY
TEMPERED WATER
TOLUENE
TOWER WATER
TOWER WATER

RETURN
TOWER WATER

SUPPLY
TRANSFER
TREATED WATER

UNSAFE WATER
VACUUM
VACUUM
VALVE
VAPOR

VENT
VENT
VENT
WASTE
WASTE
WASTE ACTIVATED

SLUDGE
WASTE WATER
WASTE WATER
WATER
WATER
WELL WATER
WHITE WATER

-'c_'F

- 

LB. STEAM
PSI

Yellow
Green
Yellow
Red
Red
Red
Yellow
Yellow
Yellow
Green
Green
Green
Yellow
Yellow

Yellow
Yellow

7278 *
7279 *

Yellow
Blue
Green
Yellow
Yellow
Yellow
Green

7

7

743
lM
L45
146

7

7L31 *
7138 *

7139 *

7L40 *

7L4.*

7t42*

7t47 *
7t48 *
7149 *
7150 *
7L5L *
7752 *
7L53 *
7t54 *
7155 *
7156 *
7L57 *
7158 *
7159 *

7

7160 *

71GL *
7t62*
7163 *
7764 *
7165 *
7166 *
7167 *
7168 *
7769 *
7770 *
7t77*
7t72*
7I73*
7!74*

7178"
7L76 *

7791*
7!92 *
7193 *
7194 *
7195 *
7196 *
7\97 *
7798*
7200 *
7202*
7203 *
7204*
7205 *
7206 *
7207 *
7208*
72LO *
7209 *
72tt*
72t2 *
72t3 *
72t4 *
72L5 *
72L6 *
72!7 *
7218*
72!9 *
7220 *
722t *
7222*
7223*
7224 *
7225 *
7226 *
7227 *
7228*
7229 *
7230 *
7231*
7232 *
7233 *

7189 *

7190 *

7234 *
7235 *

7236*
7237 *
7238 *
7239 *
7240 *
7241*
7242 *
7243 *
7244 *

7245 *
7246 *
7247 *
7248*
7249 *
7250 *
7257 *

Yellow
Green
Green
Yellow
Green
Yellow
Green
Y6llow
Yellow
Yellow
Yellow

7253 *
7254*
7255 *
7256*
7)q7 *
7258*
7259 *
7260*
726L*
7262 *
7263 *

7264 *
7265*
7266 *
7267 *
7268*
7269 *
7270 *
727 1_ *
7272*
7273*
7274 *
7275 *
7276 *
7277 *

7280 *
728t *
7282 *
73!l*
7283 *
7284 *
7285 *

7286 *

7287 *
7288 *
7289 *
7290 *
729L*
7292*
7293 *
7294*
7295*
7296*
7297 *
7298 *
7299 *

7300 *
7301 *
7302*
7303 *
7304 *
7305 *
7306 *
7307 *
7308 *
7309 *
7310 *

Green

7777 *

7L78*

Green
Yellow
Green
Yellow
Yellow
Green
Yellow
Yellow
Yellow
Green
Blue
Yellow
Green

Yellow
Green
Yellow
Yellow
Green
Green
Y6llow
Yellow
Yellow
Yellow
Yellow

7180 *
7781_ *
7L82 *

7779 *

7784*
7186*

7187 *

SECTION 2D
Page 12ot 12

7788 *
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Generator - Seismic Testing

D

Commercial
SECTION 2E
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THE VME GiROUP
The Pouer of Together '''

trERTIFItrATE OF trEIMPLIANtrE
SEISMIC DESIGN OF NONSTRUCTURAL COMPONENTS AND SYSTETUS

Certification No

VM.A,-str36S-tl 1 tr (RevrsroN Es)

Expiration Date: 05/31/2019

cArERPlttAB'

Certlficatlon Parameters :

The nonstructural products (mechanical and/o^r electrical components) listed on this certificate are CERTIFIED' fOR SetSUtC APPLICATIONS
in accordance with the following building code'releases.

tBc 2006, tBc 2009, tBc2012, tBc 2015

The following model designations, options, and accessories are included in this certification. Reference report number VMA-47967-01 and
VMA-48473-01 as issued by The VIVC Group for a complete list of certified models, included accessories/options, and certified installation
methods.

Cat@ Diesel Englne Generator Set

a Seismic

Certified Seismic lnstallation Methods
Bigki nounting f rom unit base to rigid structure Bternal isolation rncunting lrom unit base to rigid structure

Certified Seismic n Levels

lmportance lp S 1.5

Soil Classes A-E
Risk Categories l-,M

Design Categories A-F

Ses32.26098 Ses3.753go

z/h = 0.0 zlh< 1.0

o.*s*4fi(t+zz)s 1.6e5s

Certified
tBc

lbrlzontal
Ibslgns

!t- =wp

SO 17025 Laboratory
Pre/Fost- Shake Functionality

Triaxial, 5% Danping SRS

Arrex-n 3 2.260 g

Anlc-n < 0.90a g

ZPN< 0.814 g

ArlEx-v < 1.507 g

Anre-v S 0-603 g

PAu s 0.542 g

Test Datum

AC156

1 02S-1 03387 Rev 7

t*i{i,d#s,rrait',rs.fJ.aih,tftSl,

The above referenced is APPROVED for

installations in lor life safety

The VMC Group.

I

I



CATERPI[tAR'
THE VME EiREIJP

The Pouter ofTogether*
trERTIFItrATE EF trEMPL!.ANtrE

SEISTVIC DESIGN OF NONSTRUCTURAL COTVPONENTS AND SYSTEI/S

Certified Product Table:

This certilication includes the open generator set and the enclosed generator set when installed with or without the sub-base tank. This

certification also included the sub-base tank as a stand-alone accessory. The generator set and included options shall be a calalogue design and
factory supplied. The product must be installed and attached directly to a housekeeping pad using the anchoring system provided by the
equipment manufacturer and in accordance with the seismic installation details provided or approved by the project or building Structural
Engineer of Record. This certilication excludes all non{actory supplied accessories, including but not limited to mufflers, isolationkestraint
devices, remote control panels, remote radiators, pumps and other electrical/mechanical components.

VMA-50365-0lC (Revision 3)
Issue Date: May 9, 2016

Revision Date: November 28, 2Ot6
Expiration Date: May 31, 2019

140 - 258 2.49 0.83D40/D50/D60 60 Tier 3 a a ac4.4 LC

a 156 - 412 2.49 0.83c4.4 D40/D50/D60/D80iD100 100 Tier 3 a a a

376 - 784 2.49 0.83D125lD1501D1751D200 200 Tier 3 a a a ac7.1

150-1100 2.26 0.75c9 300 Tier 3 a a a aUV

300 - 2100 z.zo 0.75cl3 c13 400 Tier 3 a a o a

a 300 - 2100 2.26 0.75\ cts cl5 550 fier 213 a a a

300-2100 ))A 0.75C1B 600 Tier 214 a aC1B

102S-103387 Rev 7 188

Enclosure Options Sos

Steel AluminumEPA
Rating

WP
srd

SAl
Std

sA2
St.l.

WP
srd,

SA1
srd.

sA2
std.

Fuel Tank
Capacities

lsall
zlh =
0.0

zlh =
1.0

Series Model
Max

Rating
lkwl



cArERPlttAB',
THE VME EREIJP

The Power of Togetler*
trERTI FItrATE EF trT]MPLIANtrE

SEISTVIIC DESIGN OF NONSTRUCTURAL COTVIPONENTS AND SYSTEMS

Notes and Comments:

1. All equipment listed herein successfully passed the seismic acceptance criteria for shake testing non-structural components and systems
as set forth in the ICC AC-156. The Test Response Spectrum (TRS) enveloped the Required Response Spectrum (RRS) lor all units

tested. The units cited in this certification were representative sample(s) of a contingent of models and all remained captive and structurally
sound after the seismic shake simulation. The units also remained functionally operational after the simulation testing as functional testing
was completed by the equipment manufacturer before and after the seismic simulations. Although a seismic qualified unit inherently
contains some wind resisting capacity, that capacity is undetermined and is excluded from this certification. Snow/lce loads have been

neglected and thus limit the unit to be installed both indoors (covered by an independent protective structure) and out of doors (exposed to
accumulating snow/ice) for ground snow loads no greater than 30 psf lor all applications.

2. The following building codes are addressed under this certification:

IBC 2015 - referencing ASCET-I0 and ICC AC-1 56
IBC 2012 - referencing ASCET-I0 and ICC AC-1 56
IBC 2009 - referencing ASCET-05 and ICC AC-156
IBC 2006 - referencing ASCET-0S and ICC AC-156

3. Refer to the manufacturer supplied installation drawings for mounting provisions. The Structural Engineer or Design Engineer of Record is
responsible for detailing the equipment anchorage requirements for the given installation. Mounting requirement details such as anchor
brand, type, embedment depth, edge spacing, anchorto-anchor spacing, concrete strength, special inspection, wall design, and

attachment to non-buitding structures must be outlined and approved by the Engineer of Record for the project or building. Structural walls,

structural lloors, and housekeeping pads must also be seismically designed and approved by the project or building Structural Engineer of

Record to withstand the seismic anchor loads. The installing contractor is responsible for observing the installation details provided or
approved by the project or building Structural Engineer of Record for the seismic installation and proper installation of all anchors and

mounting hardware.

4. For this certificate and certification to remain valid, this certificate must correspond to the "Seismic Cerlilication Label" found aftixed to the
unit by the factory. The label ensures the manufacturer built the unit in conformance to the IBC seismic design criteria set forth by the

Certified Seismic Qualification Agency, The VMC Group, and meets the seismic design levels claimed by this certificate.

5. Mechanical, Electrical, and Plumbing connections to the equipment must be flexibly attached as to not transfer load through the connection.
The structural integrity ol any conduit, cable trays, piping, ductwork and/or llexible connections is the responsibility of others. This
certification does not guarantee the equipment will remain compliant to UL or NEMA standards after a seismic event.

6. This certificate applies to units manufactured at 284 Mawsons Way, Newberry, SC 29360.

7. This project follows The VMC Group's ISO-17065 Scheme for Product Cerlification of Nonstructural Components.

B. The qualified seismic design level stated is the lowest for all series this certilicate covers, Jor more detailed ranges of qualified seismic
design levels, see the certified product tables.

John P. Giuliano, PE
President, The VMC Group

VMA-50365-01C (Revision 3)
Issue Date: May 9, 2016
Revision Date: December 2,2016
Expiration Date: May 31, 2019

.102S-103387 Rev 7

easffi {8'*,i:;r-?,*.f/6ifi ,.@i,
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NEOPRENE
MOUNTINGS

SPBING MOUNTS

FLOANNG FLOORS,
CE!LINGS & WALLS

SUBMflITTAL DATA

DATE

M.l. No.

1/8t19

E.O.32788

SAFEFLEX
CONNECTORS

HANGERS

SE

4
I rxprnEs: nfiruml.-

@

@

%

PROJECT : PRESS BLOCKS

ARCHITECT :

ENGINEER :

CONTRACTOR:

P.O. NUMBER :

COMMENTS :

SEISIVIC BRACING FOR SUSPENDED PIPING SYSTEM
o

BASES

Page 1 of 13

Mf

2F



SEISI\4 IC SELECTION CALCULATIONS\ 
(solrD BRACTNG oF suspENDED prprNc)

Horizontal seismic force factor per ASCE 7 - 10, section 13.3.1 :

Fpt
0.4x ap " Sd. , %

II-
Z7+2x-
h

X x 0.7 (ASD)

Ip

Except that For, shall not be less than

$n1min.; 
: 0.3 x Sa. 'Ip x 0.7 (ASD)

and need not be more than :

Fph(max.) : 1.6 x Sa, 'Io x 0.7 (ASD)

Where:

Wo : Weight of system

ao : Component Amplification Factor (ASCE, table 13.6 - l)
R, : Component Response Modification Factor ( ASCE, table 13.6 - l)
56. : Design Spectra Response Acceleration (ASCE7, section 11.4.4)

Io : Importance Factor (ASCE 7, section 13.1-3)

Vertical Seismic Force :Fo, : (0.2 x Sa, x W, )x 0.7

Tr

T

2max

lndividual Clevis Supported System

T
2 max

Trapeze Supported System

Check Seismic brace component : (Clevis)

For worse loading condition, apply F, along the same line as on brace member:

Tension in brace memb^- - - 
F'

er,lc: 
^

If T. < \t1o* brace member is Okay. (Tu11o* per page X4 of Mason OPA - 0349)

Tension load on struture, T : 1 x cos 0

Shear load on structure, V : t x sin 0

Totalloadonhangerrod, T, : % +Fp, +T

Check Seismic brace component :(Trapeze)

Fph

For worse loading condition, apply q along the same line as on brace member :

Tension in brace member. T^ : -5-' I cose

If 1 < Tu,,o* brace member is Okay. (Tu,,o* per page X4 of Mason OPA - 0349)

Tension loadon struture, T : Tc x cos0

Shear load on structure, V : T" , rin 0

Totalloadonhangerrod, r,, : ++Fpu 
+T

Fph

MASON INDUSTRIES, lnc.
Manufacturers of Vibration Control Products

NY Mailing Address; PO Box 410, Smithtown, NY 11787

350 Rabro Drive
Hauppauge, NY 'l 1788

6311348-0282
F AX 631t348-O279

lnfo@Mason-lnd.com

2101 W. CrescentAve., Suite D
Anaheim, CA 92801

7',t41535-2727
FAX 7 1 4/535-5738

lnfo@ MasonAnaheim.com

CERTIFIED FOR

JOB NAME: PRESS BLOCKS

CUSTOMER: MASON OREGON
MASON EO:32788
DATE: 1/8/19
DWN:WL CHKD: GR

4
I uprREs: lugafrl
I



MASON INDUSTRIES, Inc.
Manufacturers of Vibration Control Products

| 350 Rabro Drive 2101 W. Crescent Ave., Suite D
I Hauppauge, NY 1 1788 Anaheim, CA 92801

6311348-0282 7141s35-2727
FAX 631/348-0279 FAX 7141535-5738

lnfo@Mason-lnd.com lnfo@MasonAnaheim.com
www. Mason-lnd.com

Finish:
All parts are Zinc
Electroplated.

APPROVED

Counterbored
Restraint Hole

lnstallation may
include Mason SFB
refer to S-127-1
for details

one Bolt
required at
Max. Capacity

Transverse and
Longitudinal Bracing

TYPE SHB DIMENSIONS & RATINGS

RD

17132"114mm)
Hole Dia. 1 11116"

[43mm]

44":l4F:

112" ('l3mm) Dia. Bolts 1

or 2 Required per SHB
(By Others)

Torque Bolts to 50 ft-lbs
(68 Nm). See note below.

Nut is locked in

Counterbore

17t8',
[4Bmm]

Transverse Bracing

"Strut Attachment Nut must have stamped teeth
to achieve these values. Ratings are based on
attachment to steel. Ratings may change depending
on attachment methods to concrete. Testing was
done by FACTORY MUTUAL (FM Approvals).

NOTE: Not to be used as a vertical hanger for
equipment, ductwork or piping.
To be used as a seismic restraint only.

*NOTE: For loads up to 1500 lbs one Strut
nut is required, above 1500 lbs two Strut
Nuts are required

A

Strut shown,
may be Steel
Angle drilled
to suit.
(By Others)

Longitudinal Bracing

Strut Attachment
Nut with Stamped
Teeth (By Others)

MAS9N M.t. L2788 owc. No. WF-SHB

NO. REQ'D. 

- 

TAG

PRESS BLOCKSJOB NAME

CUSTON4ER MASON OREGON

CUSTOIVER P.O.

FM Approved

SHB
Seismic Hook

Brace

4
lrxprREs: Yutamla-::_:__-----+,-

Certification Form S-126 1o/2o13li?EHey;If DWN:
WL GR

CHKD: DATE: 1Bfig o*€CFwnRHBr

Size
(RD) Rod Dia.
(in) (mm)

W
(in) (mm)

A
(in) (mm)

FM Load
30"- 44" 450- 590

lbs KN kg lbs KN kg

SHB-3/8 3t8 '10 2 5'1 2 51 1420 6.3 644 1 000 4.5 454
SHB-1/2 1t2 13 2 51 ) 51 17 10 7.6 775 1280 5.7 5Bl
SHB-5/B 5/B 16 21lB 54 1 15116 49 1520 6.8 690 1 100 4.9 499
SHB-3/4 314 19 2114 E1 1 7t8 48 I 660 7.4 753 1 040 4.6 471
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MASON INDUSTRIES, lnc.
Manufacturers of Vibration Control Products

350 Rabro Drive 2101W. CrescentAve., Suite D
Hauppauge, NY 11788 Anaheim, CA 9280'1

6311348-0282 7141535-2727
FAX 631/348-0279 FAX7141535-5738

lnfo@Mason-lnd.com lnfo@lvlasonAnaheim.com
www. Mason-lnd.com

APPROVED

112" (13mm) Dia. Bolts
Min. (1) Required per SSBS
as illustrated.
Torque Bolts to 50 ft-lbs (68 Nm).
(By Others)

Solid Brace Anchor
(Formed Steel)

2"(51mm)

1t4
(57mm

"A" Hole Dia.

Finish:
Al! parts are Zinc
Electroplated.1114"(32mm)

Strut shown,
may be Steel Angle

drilled to suit.
(By Others)

Bolted to open
side or Strut Web

17132"(14mm)
Hole Dia.

I7t8"
(4Bmm) 1 11116

(43mm)

1 15116"
(49mm)

Strut Aftachment Nut with
Stamped Teeth

(By Others)

*Strut Attachment Nut must have stamped teeth to achieve these values
Ratings are based on attachment to steel.
Ratings may change depending on attachment methods to concrete.
Testing was done by FACTORY MUTUAL (FM Approvals).
Preferred lnstallation Angle is 45'
Maximum Variation is t 15'

TYPE SSBS DIMENSIONS & RATINGS

NOTE: Not to be used as a vertical hanger for
equipment, ductwork or piping.
To be used as a seismic restraint only.

3 314"
(9smm)

MASON M.t. 32788 DWG. No. l{F SSBQ

NO.REQ'D. TAL

PRESS BLOCKS

CUSTOIVER MASON OREGON

JOB NAME

CUSTOIVER P.O,

FM Approved

SSBS
Seismic Solid

Brace Strut
Anchor

QTY stzE TAG

4
luprREs: l:l/tuill

Certification Form s-l1e 1ot2o13li?E[gV;II DWN: y; CHKD: tO DATE t/A/n 'tJ8ryfaqqto

Size A
(in) (mm)

Bolt Size
(in) (mm)

FM Certified Load Ratings "
lnstalled Angle 45'- 59'

lbs KN kg lbs KN kg
SSBS-12 17132 13 3/B 10 660 2.9 299 970 4.3 440
SSBS-12 17132 1A 112 4DIJ 660 2.9 299 970 4.3 440
SSBS-20 25132 20 5/8 to 660 2.9 299 970 4.3 440
SSBS-20 25132 ,n 314 19 660 2.9 ,oo 970 4.3 440
SSBS-25 1 1t32 26 718 22 660 2.9 299 970 4.3 440
SSBS-25 1 1132 zo I .)q 660 2.9 299 970 4.3 440
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MASON INDUSTRIES, lnc.
Manufacturers of Wbration Control Products

350 Rabro Drive 2101 W. CrescentAve., Suite
Hauppauge, NY 11788 Anaheim, CA92801

631tU8-0282 7141535-2727
FAX 631/348-0279 FAX 714l535-s738

lnfo@Mason-lnd.com
www.Mason-lnd.com

THREADED ROD

STRUT STIFFENER

ryPE UCC WITH STEEL STRUT ASSEMBLY RATINGS

1 /2"-1 3UNC x 1 -1 t2" (38)
LOCKING BOLT
TORQUE TO 10 ftlbs (13.5 N-m)

D

1 -3l1 6"
(30)

1 -5/1 6',
(33)

1-114"
(32)

----------
I upnrs: r2naml.-

Certification Form S-134 0412014 DwN: yy1 .HKD: 6p IDATE: 1&l1g lDwG'No'grcTIoN 2F

DWG. NO. x5c

JOB NAME PRESS BLOCKS

MASON M.I. E.O. 32788

CUSTOMER MASON OREGON

CUSTOMER P.O.

UGG
SEISMIC ROD
GLAMPS FOR
STRUT
GHANNELS

Rod
Size

in (mm)

Maximum
Compressive

Force
lbs (kN)

Strut Stiffener Maximum
UCC

Spacing
in (mm)

Minimum Size
in (mm)

Max
Length
in (mm)

3/8
(10)

425
(1 e)

1 5/8 x 1 5/B x 12 Gage
(41x41x2.5)

96
(2438)

28
(711)

112

(1 3)

1275
(5.6)
1200
(5.3)

1 5/B x 1 5/B x 12 Gage
(41 x41 x2.5)

1 518 x 1 5lB x 12 Gage
(41x41x2.5)

96
(2438)

120
(3048)

ao

(e65)
38

(e65)

5/B
(1 6)

1475
(6.5)
1325
(5 e)

1 5/8 x 1 518 x 12 Gage
(41x41x2.5)

1 5/B x 1 5lB x 12 Gage
(41x41x2.5)

96
(2438)

124
(3048)

48
(121e)

48
(121s)

314
(1 e)

2500
(11.1)

1 5/8 x 1 5/B x 12 Gage
(41x41x2.5)

144
(3658)

57
(1448)

APPROVED
Fixed Equipment Anchorage

Ofilca ot Statewlde H€lth Planning and Developm€nt

oPA-0349
on

January 16,2009

34,*
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EMERGENCY GENERATOR FUEL TANK CALCULATION:

NORMAL AND EMERGENCY VENT LINE SIZING - ALLIANT 6.12.79

PROJECT: PRESS BLOCKS - HALF BLOCK (CANVAS)

GENERATOR MAKE/MODEL: CATERPI LLAR C15-500Ekw / 625 Kva

TANK STYLE/MODEL HORIZONTAL RECTANGU LAR INTEGRAL

TANK FUEL CAPACITY 339 GALLONS

FUEL TANK VENT DETAILS

VENT SERVICE
SIZE OF TANK

CONNECTION

SIZE OF VENT

EXTENSION
COMMENT

MAIN TANK NORMAL VENT 2 2
I

1

BASIN TANK EMERGENCY VENT 4" 6" 2

MAIN TANK EMERGENCY VENT 4" 6" 3

COMMENTS

].. 2'' NORMAL VENT DIAMETER EXCEEDS 1.-1/2" FUEL FILL LINE SIZE. EXTEND

NORMAL VENT FULL SIZE (2'') TO EXTERIOR. TERMINATE W/ COMBINATION FLAME

ARRESTOR CONFIGURED TO ALLOW INTAKE AND RELIEF AIRFLOW

2. SEE CALCULATIONS FOR EMERGENCY VENT LINE SIZING BELOW. INCREASE

EMERGENCY TANK VENT TO 6" AND EXTEND TO EXTERIOR. TERMINATE W/ PRESSURE

RELIEF CAP

3. BASIN TANK EMERGENCY VENT LINE SIZE TO MATCH EMERGENCY VENT LINE SIZE.

INCREASE EMERGENCY BASIN TANK VENT TO 6'' AND EXTEND TO EXTERIOR.

TERMINATE W PRESSURE RELIEF CAP

STORAGE TAN K DI M ENSIONS

HORIZONTAL RECTANGU LAR TAN K
wrDTH (FT) DEPTH (FT) HETGHT (FT)

10.9 5.34 1..6

WETTED AREA CALCU LATION

AREA TANK BOTTOM (SF) s8.2L SF

AREA TANK SIDES (SF) 51.97 SF

WETTED AREA
58.21. SF

PER 201_4 NFPA 30 22.7.s.2.2

VENT LI N E CHARACTERISTICS
LENGTH OF STRAIGHT PIPE 33.00 FEET

NUMBER OF 45 DEG ELBOWS 1. 3 FT EQUIVALENT LENGTH

EQUIVALENT LENGTH OF PIPE 54.00 FEET

VENT AI RFLOW CALCU LATIONS

REQUIRED EMERGENCY RELIEF VENT

FREE AIR FLOW 115,679 CFH

PER 2014 NFPA JO TABLE 22.7.3.2

HEAT ABSORPTTON (BTUH)
2,20O,OOO CFH

PER 2074 NFPA 30 ANNEX B, 8,2

LATENT HEAT VAPORIZATION HEXANE 1,44.00 BTU/LB

MOLECULAR WEIGHT HEXANE 86.20 e/MoL

EMERGENCY RELIEF VENTI NG
116,010 CFH

PER 2014 NFPA JA ANNEX B, B.J

VENT LINE SIZING TO ACHIEVE MAXIMUM 2.5 PSI PRESSURE LOSS
caurnt il tr /n c-rEtrl DIDE /Acl\rtr a2a\JUI ILUVLL aV J r LLL f rr L lnirviL eJU'

RELIEF VENT AIRFLOW 116,0L0 CFH

NOMINAL PIPE SIZE 6.00 INCHES

INSIDE DIAMETER PIPE 6.07 INCHES

ABSOLUTE ROUGHNESS PIPE 0.0018 INCHES

KINEMATIC VISCOSITY o.87 FT2lHR

REYNOLDS NUMBER 336,815

FRICTION FACTOR 0.0151

VELOCITY WITHIN PIPE 160.36 FTlS

RESULTING PRESSURE LOSS 6'' DIA. 1.03 PSI

MINIMUM DIAMETER EMERGENCY

VENT LINE PIPING SIZE
6 INCH NOMINAL PIPE

SECTION 2G
Page 1 of 3

NUMBER OF 90 DEGREE ELBOWS 3 I6 FT EQUIVALENT LENGTH
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IES COMMERCIAL, INC PRESS BLOCKS _ HALF BLOCK
BUILDING PERMIT

sEcTroN 263213

ENGINE GENERATOR

20166040

PART 1 - GENERAL

1.1 DESCRIPTION

A. This section specifies the furnishing, installation, connection, and testing of the low-voltage

engine generators.

1.2 RELATED WORK

A. Section 03 30 00, CAST-IN-PLACE CONCRETE: Requirements for concrete equipment pads.

B. Section 13 05 41, SEISMIC RESTRAINT REQUIREMENTS FOR NON-STRUCTURAL

COMPONENTS: Requirement for seismic restraint for nonstructural components.

C. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS: Requirements that

apply to all sections of Division 26.

D. Section 26 05 19, LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES: Low-

voltage conductors.

E. Section 260526, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS: Requirements

for personnel safety and to provide a low impedance path for possible ground fault currents.

F. Section 23 05 41, NOISE AND VIBRATION CONTROL FOR HVAC PIPING AND EQUIPMENT:

Requirements for pipe and equipment support and noise control.

G. Section 260573, OVERCURRENT PROTECTIVE DEVICE COORDINATION STUDY:Short

circuit and coordination study, and requirements for a coordinated electrical system.

H. Section 23 07 11, HVAC, PLUMBING, AND BOILER PLANT INSULATION: Requirements for hot

piping and equipment insulation.

l. Section 251010, ADVANCED UTILITY METERING: Requirements for electrical metering.

J. Section 26 24 13, DISTRIBUTION SWITCHBOARDS: Requirements for secondary distribution

switchboards.

K. Section 26 36 23, AUTOMATIC TRANSFER SWITCHES: Requirements for automatic transfer

switches for use with engine generators.

1.3 QUALITY ASSURANCE

A. Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND SERVICES), in Section 26 05 11,

REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.

B. A factory-authorized representative shall be capable of providing emergency maintenance and

repairs at the project site within 4 hours maximum of notification.

26 3213 - 1
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20166040

1.5 SUBMITTALS

A. Submit one CD of the following in accordance with Section 26 05 11, REQUIREMENTS FOR

ELECTRICAL INSTALLATIONS.

1. Shop Drawings:

a. Submit sufficient information to demonstrate compliance with drawings and

specifications.

b. Scaled drawings, showing plan views, side views, elevations, and cross-sections.

c. Certification from the manufacturer that a representative engine generator has been

seismically tested to lnternational Building Code requirements. Certification shall be

based upon simulated seismic forces on a shake table or by analytical methods, but not

by experience data or other methods.

2. Diagrams:

a. Control system diagrams, control sequence diagrams or tables, wiring diagrams,

interconnections diagrams (between engine generators, automatic transfer switches,

paralleling switchgear, local control cubicles, remote annunciator panels, and fuel storage

tanks, as applicable), and other like items.

3. Technical Data:

a. Published ratings, catalog cuts, pictures, and manufacturer's specifications for engine

generator, governor, voltage regulator, radiator, muffler, dampers, day tank, pumps, fuel

tank, batteries and charger, jacket heaters, torsional vibration, and control and

supervisory equipment.

b. Description of operation.

c. Short-circuit current capacity and subtransient reactance.

d. Sound power level data.

d. Vibration isolation system performance data from no-load to full-load. This must include

seismic qualification of the engine generator mounting, base, and vibration isolation.

4. Calculations:

a. Calculated performance derations appropriate to installed environment.

5. Manuals:

When submitting the shop drawings, submit complete maintenance and operating

manuals, to include the following:

1) Technical data sheets

2) Wiring diagrams.

26 3213 - 2
SECTION 3

Page 3 of 19

AUGUST 31,2017 ENGINE GENERATOR
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20166040

3) lnclude information for testing, repair, troubleshooting, and factory recommended

periodic maintenance procedures and frequency.

4) Provide a replacement and spare parts list. lnclude a list of tools and instruments for

testing and maintenance purposes.

b. lf changes have been made to the maintenance and operating manuals originally

submitted, submit updated maintenance and operating manuals two weeks prior to the

final inspection.

6. Test Reports:

a. Submit field test reports two weeks prior to the final inspection

7. Certifications

a. Prior to fabrication of the engine generator, submit the following for approval

1) A certification in writing that an engine generator of the same model and

configuration, with the same bore, stroke, number of cylinders, and equal or higher

kWkVA ratings as the proposed engine generator, has been operating satisfactorily

with connected loads of not less than 75o/o of the specified kWkVA rating, for not

fewer than 2,000 hours without any failure of a crankshaft, camshaft, piston, valve,

injector, or governor system.

2) A certification in writing that devices and circuits will be incorporated to protect the

voltage regulator and other components of the engine generator during operation at

speeds other than the rated RPM while performing maintenance. Submit thorough

descriptions of any precautions necessary to protect the voltage regulator and other

components of the system during operation of the engine generator at speeds other

than the rated RPIr/.

3) A certification from the engine manufacturer stating that the engine exhaust

emissions meet the applicable federal, state, and local regulations and restrictions. At

a minimum, this certification shall include emission factors for criteria pollutants

including nitrogen oxides, carbon monoxide, particulate matter, sulfur dioxide, non-

methane hydrocarbon , and hazardous air pollutants (HPAs).

Two weeks prior to the final inspection, submit the following.

1) Certification by the manufacturer that the engine generators conform to the

requirements of the drawings and specifications.

2) Certification by the Contractor that the engine generators have been properly

installed, adjusted, and tested.

c

26 3213 - 3
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1.6 STORAGE AND HANDLING

ENGINE GENERATORS SHALL WITHSTAND SHIPPING AND HANDLING STRESSES IN ADDITION

TO THE ELECTRICAL AND MECHANICAL STRESSES WHICH OCCUR DURING OPERATION OF

THE SYSTEM. PROTECT RADIATOR CORE WITH WOOD SHEET.

A. Store the engine generators in a location approved by the Engineer.

1.7 JOB CONDITIONS

A. Job conditions shall conform to the arrangements and details shown on the drawings. The

dimensions, enclosures, and arrangements of the engine generator system shall permit the

operating personnel to safely and conveniently operate and maintain the system in the space

designated for installation.

1.8 APPLICABLE PUBLICAT]ONS

A. Publications listed below (including amendments, addenda, revisions, supplements, and errata)

form a part of this specification to the extent referenced. Publications are referenced in the text by

designation only.

B. American National Standards lnstitute (ANSI):

c37.50-07 .Low-Voltage AC Power Circuit Breakers Used ln Enclosures-

Test Procedures

C39.1-81 (R1992) ..Requirements for ElectricalAnalog lndicating lnstruments

C. American Society of Testing Materials (ASTlvl):

A53/A53M-10 .Standard Specification for Pipe, Steel, Black, and Hot-Dipped,

Zinc Coated Welded and Seamless

888-09........ ............Specification for Seamless Copper Water Tube

B88M-11 .....................................Specification for Seamless Copper water Tube (Metric)

D975-11b................ Diesel FuelOils

D. lnstitute of Electrical and Electronic Engineers (IEEE):

C37.13-08... ............Low Voltage AC Power Circuit Breakers Used ln Enclosures

c37.90.1-02.... Surge Withstand Capability (SWC) Tests for Relays and Relay

Systems Associated with Electric Power Apparatus

E. lnternational Code Council (lCC):

tBc-12 lnternational Building Code

26 3213 - 4
SECTION 3
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F. National Electrical Manufacturers Association (NEMA):

tcs 6-06....

tcs 4-10

MG 1-1'1

MG 2-07

PB 2-11

250-08

G. National Fire Protection Association (NFPA)

30-12..

37-10..

70-11

99-12

1 10-10 ..

H. Underwriters Laboratories, lnc. (UL):

50-07

142-06

467-07 ....

489-09

508-99

891-05

1236-06

IES COMMERCIAL, INC PRESS BLOCKS _ HALF BLOCK
BUILDING PERMIT

201 66040
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.Enclosures

.Application Guideline for Terminal Blocks

.Motor and Generators

.....Safety Standard and Guide for Selection, lnstallation and Use of

Electric Motors and Generators

.... Dead-Front Distribution Switchboards

........Enclosures for Electrical Equipment (1000 Volts Maximum)

Flammable and Combustible Liquids Code

...lnstallations and Use of Stationary Combustion Engine and Gas

Turbines

National Electrical Code (NEC)

..Health Care Facilities

Standard for Emergency and Standby Power Systems

........Enclosures for Electrical Equipment

........ Steel Aboveground Tanks for Flammable and Combustible

Liquids

........Grounding and Bonding Equipment

........Molded-Case Circuit Breakers, Molded-Case Switches and

Circuit-Breaker Enclosures

........lndustrial Control Equipment

........Switchboards

........Battery Chargers for Charging Engine-Starter Batteries

AUGUST 31,2017 ENGINE GENERATOR
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2085-97 lnsulated Aboveground Tanks for Flammable and Combustible

Liquids

2200-98 Stationary Engine Generator Assemblies

PART 2 - PRODUCTS

2.1 GENERAL REQUIREMENTS

A. The engine generator system shall be in accordance with NFPA, UL, NEMA and ANSI, and as

specified herein.

B. Provide a factory-assembled, wired (except for field connections), complete, fully automatic

engine generator system.

C. Engine Generator Parameter Schedule:

1. Power Rating: Emergency Standby

2. Voltage: 2771480V

Rated Power: 800 kW 1,000 kVA continuous)

Power Factor: 0.8lagging

Engine Generator Application: standby

7. Fuel: diesel

8. Voltage Regulation: + 2o/o (maximum) (No Load to Full Load) (standalone applications)

9. Phases:3 Phase, Wye

10. Each component of the engine generator system shall be capable of operating at 10Ometers

(100 feet)above sea level in a ventilated room which will have average ambient air

temperature ranging from a minimum of 30 'C (52F) in winter to maximum of ( 90 'F) in

summer.

C. Assemble, connect, and wire the engine generator at the factory so that only the external

connections need to be made at the construction site.

D. Engine Generator Unit shall be factory-painted with manufacturer's primer and standard finishes.

E. Connections between components of the system shall conform to the recommendations of the

manufacturer.

F. Couplings, shafts, and other moving parts shall be enclosed and guarded. Guards shall be metal,

ruggedly constructed, rigidly fastened, and readily removable for convenient servicing of the

equipment without disassembling any pipes and fittings.

G. Engine generator shall have the following features:

1. Factory-mounted on a common, rigid, welded, structuralsteelbase.

3.

5.

6.

5.

26 3213 - 6
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2. Engine generator shall be statically and dynamically balanced so that the maximum vibration

in the horizontal, vertical, and axialdirections shall be limited to 0.15 mm (0.0059 inch), with

an overall velocity limit of 24 mm/sec (0.866 inch per second) RMS, for all speeds.

3. The isolators shallbe constrained with restraints capable of withstanding staticforces in any

direction equal to twice the weight of the supported equipment.

4. Shall be capable of operating satisfactorily as specified for not fewer than 10,000 hours

between major overhauls.

H. Each engine generator specified for parallel operation shall be configured for automatic parallel

operation.

2.2 ENGINE

A. The engine shall be coupled directly to a generator.

B. Minimum four cylinders.

C. The engine shall be able to start in a 4.5 'C (40 'F) ambient temperature while using No. 2 diesel

fuel oil without the use of starting aids such as glow plugs and ether injections.

D. The engine shall be equipped with electric heater for maintaining the coolant temperature

between 32-38 "C (90-100 "F), or as recommended by the manufacturer.

1. lnstall thermostatic controls, contactors, and circuit breaker-protected circuits for the heaters.

2. The heaters shall operate continuously except while the engine is operating or the water

temperature is at the predetermined level.

2.3 GOVERNOR

A. lsochronous, electronic type.

B. Steady-state speed band at 60 Hz shall not exceed plus or minus 0.33%.

2.4 LUBRICATION OIL SYSTEM

A. Pressurized type.

B. Positive-displacement pump driven by engine crankshaft.

C. Full-flow strainer and full-flow or by-pass filters.

D. Filters shall be cleanable or replaceable type and shall remove particles as small as 3 microns

without removing the additives in the oil. For by-pass filters, flow shall be diverted without flow

interruption

E. Extend lube oil sump drain line out through the skid base and terminate it with a drain valve and

plug.

2.5 FUEL SYSTEM

A. Shall comply with NFPA 37 and NFPA 30, and have the following features:

1. lnjection pump(s) and nozzles.

2. Plungers shall be carefully lapped for precision fit and shall not require any packing.

26 3213 -7
SECTION 3
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3. Filters or screens that require periodic cleaning or replacement shall not be permitted in the

injection system assemblies.

4. Return surplus oil from the injectors to the main storage tank by gravity or a pump.

5. Filter System:

a. Dual primary filters shall be located between the main fuel oil storage and day tank.

b. Secondary filters (engine-mounted) shall be located such that the oil will be thoroughly

filtered before it reaches the injection system assemblies.

c. Filters shall be cleanable or replaceable type and shall entrap and remove water from oil

as recommended by the engine manufacturer.

Sub Base Fuel Tank:

1. Each engine generator shall be provided with a welded steel separate self-supporting base

tank with UL 142 Fire Rated, 500gal double-wall fuel containment.

2. Each base tank shall have capacity to supply fuel to the engine for a B hour period at 100%

rated load without being refilled, including fuel that is returned to the main fuel storage tank.

3. Secure, pipe, and connect the tank adequately for maximum protection from fire hazards,

including oil leaks.

4. lncorporate a vent, drain cock, shutoff cocks, and gauge glass. Terminate the vent piping

outdoors with mushroom vent cap.

Remote Fuel Fill System:

1. Lockable, weatherproof, dual door enclosure with flush mounting adaptor, safety solenoid

valve and alarm horn. Compartments shall be separated between electrical controls/alarms and

fueling compartment with Camlock connector, check valve and manual shut-off valve, integral Tlz

gallon containment sump with drain fitting. Paint custom color to match adjacent metal panels by

Division 9 Sub-Contractor.

2.6 cooling system

A. Liquid-cooled, closed loop, with fintube radiator mounted on the engine generator, fin{ube

remote radiator, and integral engine driven circulating pump, as shown on the drawings.

B. Cooling capacity shall not be less than the cooling requirements of the engine generator and its

lubricating oil while operating continuously at 100% of its specified rating.

C. Water circulating pumps shall be the centrifugal type driven by engine. lncorporate pressure relief

devices where required to prevent excessive pressure increase after the engine stops.

D. Coolant shall be extended-life antifreeze solution, 50% ethylene glycol and 50% soft water, with

corrosion inhibitor additive as recommended by the manufacturer.

E. Fan shall be driven by multiple belts from engine shaft

F. Coolant hoses shall be flexible, per manufacturer's recommendation.

B

C

26 3213 - 8
SECTION 3

Page9of19

AUGUST 31,2017 ENGINE GENERATOR



IES COMMERCIAL, INC PRESS BLOCKS _ HALF BLOCK
BUILDING PERMIT

201 66040

G. Self-contained thermostatic-control valve shall modulate coolant flow to maintain optimum

constant coolant temperature, as recommended by the engine manufacturer.

H. Motor-Operated Dampers:

1 . Dampers, which are provided under Section 23 31 00, HVAC DUCTS AND CASINGS, shall

be two-position, electric motor-operated.

2. Dampers shall open simultaneously with the starting of the diesel engine and shall close

simultaneously with the stopping of the diesel engine.

2.7 AIR INTAKE AND EXHAUST SYSTEMS

A. Air lntake:

1. Provide an engine-mounted air cleaner with replaceable dry filter and dirty filter indicator.

B. Exhaust System:

1. Where a turbocharger is required, they shall be engine-mounted, driven by the engine gases,

securely braced against vibration and adequately lubricated by the engine's filtered lubrication

system.

2. Exhaust Muffler:

Shall be critical grade type and capable of the following noise attenuation:

Octave Band Hertz
(Mid Frequency)

Minimum db Attenuation
(.0002 Microbar Reference)

31 5

63 10

125 27

500 37

1 000 31

2000 zo

4000 25

8000 26

3. Pressure drop in the complete exhaust system shall be small enough for satisfactory

operation of the engine generator while it is delivering 1aA% of its specified rating.

4. Exhaust pipe size from the engine to the muffler shall be as recommended by the engine

manufacturer. Pipe size from muffler to air discharge shall be two pipe sizes larger than

engine exhaust pipe.

5. Connections at the engine exhaust outlet shall be made with a flexible exhaust pipe. Provide

bolted type pipe flanges welded to each end of the flexible section.

26 3213 - I
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C. Condensate drain at muffler shall be made with schedule 40 black steel pipe through a petcock.

D. Exhaust Piping and Supports: Black steel pipe, ASTM A-53 standard weight with welded fittings.

Spring type hangers, as specified in Section 23 05 41, NOISE AND VIBRATION CONTROL FOR

HVAC PIPING AND EQUIPMENT, shall support the pipe.

2.8 ENGINE STARTING SYSTEM

A. The engine starting system shall start the engine at any position of the flywheel.

B. Electric cranking motor:

1. Shall be engine-mounted.

2. Shall crank the engine via a gear drive.

3. Rating shall be adequate for cranking the cold engine at the voltage provided by the battery

system, and at the required RPM during five consecutive starting attempts of 10 seconds

cranking each at 1O-second intervals, for a total of 50 seconds of actual cranking without

damage (the fifth starting attempt will be manually initiated upon failure of a complete engine

cranking cycle).

C. Batteries shall be lead-acid high discharge rate type.

1. Each battery cell shall have minimum and maximum electrolyte level indicators and a fliptop

flame arrestor vent cap.

2. Batteries shall have connector covers for protection against external short circuits.

3. With the charger disconnected, the batteries shall have sufficient capacity so that the total

system voltage does not fall below 85% of the nominal system voltage with the following

demands:

Five consecutive starting attempts of 10 seconds cranking at 'l 0 second intervals for a total of

50 seconds of actual cranking (the fifth starting attempt will be manually initiated upon failure

of a complete engine cranking cycle).

3. Battery racks shall be metal with an alkali-resistant finish and thermal insulation, and secured

to the floor.

D. Battery Charger:

1. A current-limiting battery charger, conforming to UL 1236, shall be provided and shall

automatically recharge the batteries. The charger shall be capable of an equalize-charging

rate for recharging fully depleted batteries within 24 hours and a floating charge rate for

maintaining the batteries at fully charged condition.

2. An ammeter shall be provided to indicate charging rate. A voltmeter shall be provided to

indicate charging voltage.

26 3213 - 10
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2.10 JACKET COOLANT HEATER

A. Provide a thermostatically-controlled electric heater mounted in the engine coolant jacketing to

automatically maintain the coolant within plus or minus 1.7 'C (3 "F) of the temperature

recommended by the engine manufacturer to meet the starting time specified at the minimum

winter outdoor temperature.

2.11GENERATOR

A. Synchronous, amortisseur windings, bracket-bearing, self-venting, rotating-field type connected

directly to the engine.

B. Lifting lugs designed for convenient connection to and removal from the engine.

C. lntegral poles and spider, or individual poles dove-tailed to the spider.

D. Designed for sustained short-circuit currents in conformance with NEMA Standards.

E. Designed for sustained operation at 100% of the RPM specified for the engine generator without

damage.

F. Telephone influence factor shall conform to NEMA MG 1.

G. Furnished with brushless excitation system or static-exciter-regulator assembly.

H. Nameplates attached to the generator shall show the manufacturer's name, equipment

identification, serial number, voltage ratings, field current ratings, kWkVA output ratings, power

factor rating, time rating, temperature rise ratings, RPM ratings, full load current rating, number of

phases and frequency, and date of manufacture.

l. The grounded (neutral) conductor shall be electrically isolated from equipment ground and

terminated in the same junction box as the phase conductors.

2.12 GENERATOR OVERCURRENT AND FAULT PROTECTION

A. Generator circuit breaker shall be molded-case, electronictrip type, and 100% rated, complying

with UL 489. Tripping characteristics shall be adjustable long{ime and shorttime delay and

instantaneous. Provide shunt trip to trip breaker when engine generator is shut down by other

protective devices.

E. Overcurrent protective device cubicle shall contain terminations for neutral and equipment

grounding conductors as necessary,

2.13 CONTROLS

A. Shall include Engine Generator Control Cubicle(s)//and Remote Annunciator Panel

B. General:

1. Control equipment shall be in accordance with UL 508, NEMA ICS-4, ICS-6, and ANSI

c37.90.1.

2. Panels shall be in accordance with UL 50.

2. Cubicles shall be in accordance with UL 891
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3. Coordinate controls with the automatic transfer switches shown on the drawings so that the

systems will operate as specified.

4. Cubicles:

a. Code gauge steel: manufacturer's recommended heavy gauge steel with factory primer

and light gray finish.

b. Doors shall be gasketed, attached with concealed or semi-concealed hinges, and shall

have a permanent means of latching in closed position.

c. Panels shall be wall-mounted or incorporated in other equipment as indicated on the

drawings or as specified.

d. Door locks for panels and cubicles shall be keyed identically to operate from a single key.

5. Wiring: lnsulated, rated at 600 V.

a. lnstall the wiring in vertical and horizontal runs, neatly harnessed.

b. Terminate all externalwiring at heavy duty, pressuretype, terminal blocks.

6. The equipment, wiring terminals, and wires shall be clearly and permanently labeled.

7. All indicating lamps and switches shall be accessible and mounted on the cubicle doors.

B. Meters shall be per the requirements of Section 25 10 10, ADVANCED UTILITY METERING.

9. The manufacturer shall coordinate the interconnection and programming of the generator

controls with all related equipment, including automatic transfer switches and generator

paralleling controls as applicable, specified in other sections.

C. Engine generator Control Cubicle:

1. Starting and Stopping Controls:

a. A three-position, maintained-contact type selector switch with positions marked

'AUTOMATIC,"'OFF,'and "MANUAL." Provide flashing amber light for OFF and

MANUAL positions.

b. A momentary contact push-button switch with positions marked "MANUAL START" and

"MANUAL STOP."

c. Selector switch in AUTOMATIC position shall cause the engine to start automatically

when a single pole contact in a remote device closes. When the generator's output

voltage increases to not less than g0% of its rated voltage, and its frequency increases to

not less than 58 Hz, the remote devices shall transfer the load to the generator. An

adjustable time delay relay, in the 0 to 15 minute range, shall cause the engine generator

to continue operating without any load after completion of the period of operation with

load. Upon completion of the additional 0 to 15 minute (adjustable) period, the engine

generator shall stop.

d. Selector switch in OFF position shall prevent the engine from starting either automatically

or manually. Selector switch in MANUAL position shall also cause the engine to start

when the manual start push-button is depressed momentarily.
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e. With selector switch is in MANUAL position, depressing the MANUAL STOP push-button

momentarily shall stop the engine after a cool-down period.

f. A maintained-contact, red mushroom-head push-button switch marked'EMERGENCY

STOP" will cause the engine to stop without a cool-down period, independent of the

position of the selector switch.

2. Engine Cranking Controls:

a. The cranking cycles shall be controlled by a timer that will be independent of the battery

voltage fluctuations.

b. The controls shall crank the engine through one complete cranking cycle, consisting of

four starting attempts of 10 seconds each with 10 seconds between each attempt.

c. Total actual cranking time for the complete cranking cycle shall be 40 seconds during a

70-second interval.

d. Cranking shall terminate when the engine starts so that the starting system will not be

damaged. Termination of the cranking shall be controlled by self-contained, speed-

sensitive switch. The switch shall prevent re-cranking of the engine until after the engine

stops.

e. After the engine has stopped, the cranking control shall reset.

3. SupervisoryControls:

a. Overcrank:

1) When the cranking control system completes one cranking cycle (four starting

attempts), without starting the engine, the OVERCRANK signal light and the audible

alarm shall be energized.

2) The cranking control system shall lock-out, and shall require a manual reset.

b. CoolantTemperature:

1) When the temperature rises to the predetermined first stage level, the HIGH

COOLANT TEMPERATURE - FIRST STAGE signal light and the audible alarm shall

be energized.

2) When the temperature rises to the predetermined second stage level, which shall be

low enough to prevent any damage to the engine and high enough to avoid

unnecessary engine shutdowns, the HIGH COOLANT TEMPERATURE - SECOND

STAGE signal light and the audible alarm shall be energized and the engine shall

stop.

3) The difference between the first and second stage temperature settings shall be

approximately -12 " C (1 0'F).

4) Permanently indicate the temperature settings near the associated signal light.
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5) When the coolant temperature drops to below 21 'C (70 'F), the 'LOW COOLANT

TEMPERATURE" signal light and the audible alarm shall be energized.

c. Low Coolant Level: When the coolant level falls below the minimum level recommended

by the manufacturer, the LOW COOLANT LEVEL signal light and audible alarm shall be

energized.

d. Lubricating Oil Pressure:

1) When the pressure falls to the predetermined first stage level, the OIL PRESSURE -

FIRST STAGE signal light and the audible alarm shall be energized.

2) When the pressure falls to the predetermined second stage level, which shall be high

enough to prevent damage to the engine and low enough to avoid unnecessary

engine shutdowns, the OIL PRESSURE - SECOND STAGE signal light and the

audible alarm shall be energized and the engine shall stop.

3) The difference between the first and second stage pressure settings shall be

approximately 15o/o of the oil pressure.

4) The pressure settings near the associated signal light shall be permanently displayed

so that the running oil pressure can be compared to the target (set point) value.

e. Overspeed:

1) When the engine RPM exceeds the maximum RPM recommended by the

manufacturer of the engine, the engine shall stop.

2) Simultaneously, the OVERSPEED signal light and the audible alarm shall be

energized.

f. Low Fuel - Base Tank:

When the fuel oil level in the base tank decreases to less than the level at which the fuel

oil transfer pump should start to refill the tank, the LOW FUEL BASE TANK light and the

audible alarm shall be energized. .

g. Reset Alarms and Signals:

Overcrank, Coolant Temperature, Coolant Level, Oil Pressure, Overspeed, and Low Fuel

signal lights and the associated audible alarms shall require manual reset. A momentary-

contact silencing switch and push-button shall silence the audible alarm by using relays

or solid state devices to seal in the audible alarm in the de-energized condition.

Elimination of the alarm condition shall automatically release the sealed-in circuit for the

audible alarm so that it will be automatically energized again when the next alarm

condition occurs. The signal lights shall require manual reset after elimination of the

condition which caused them to be energized. lnstall the audible alarm just outside the

engine generator room in a location as directed by the //Resident Engineer// //COTRy/.

The audible alarm shall be rated for 85 dB at 3 tt/ (10 feet).
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h. Generator Breaker Signal Light:

1) A flashing green light shall be energized when the engine generator circuit breaker is

in the OPEN or TRIPPED position.

2) Simultaneously, the audible alarm shall be energized.

4. Monitoring Devices:

a. Electric type gauges for the cooling water temperatures and lubricating oil pressures.

These gauges may be engine mounted with proper vibration isolation.

b. A running time indicator, totalizing not fewer than 9,999 hours, and an electric type

tachometer.

c. A voltmeter, ammeter, frequency meter, kilowatt meter, manual adjusting knob for the

output voltage, and the other items shown on the drawings shall be mounted on the front

of the generator control panels.

d. lnstall potential and current transformers as required.

e. Visual lndications:

1) OVERCRANK

2) HIGH COOLANT TEMPERATURE - FIRST STAGE

3) H|GH COOLANT TEMPERATURE - SECOND STAGE

4\ LOW COOLANTTEMPERATURE

5) OrL PRESSURE - FIRST STAGE

6) OrL PRESSURE - SECOND STAGE

7) LOW COOLANT LEVEL

8) GENERATORBREAKER

9) OVERSPEED

10) LOW FUEL - DAY TANK

11) LOW FUEL - MA|N STORAGE TANK

f. Lamp Test: The LAMP TEST momentary contact switch shall momentarily actuate the

alarm buzzer and all the indicating lamps.

Automatic Voltage Regulator:

a. Shall correct voltage fluctuations rapidly and restore the output voltage to the

predetermined level with a minimum amount of hunting.

b. Shall include voltage level rheostat located inside the control cubicle.

2.14 REMOTE ANNUNCIATOR PANEL

A. A remote annunciator panel shall be installed at the Fire Command Center as shown on the

drawings.

4

26 3213 - 15

SECTION 3
Page 16 of 19

AUGUST 31,2017 ENGINE GENERATOR

c. Provide a 3-phase automatic voltage regulator immune to waveform distortion.



IES COMMERCIAL, INC PRESS BLOCKS _ HALF BLOCK
BUILDING PERMIT

20 1 66040

B. The annunciator shall indicate alarm conditions as required by NFPA 99 and 110.

C. lnclude controlwiring between the remote annunciator panel and the engine generator. Wiring

shall be as required by the manufacturer.

PART 3 - EXECUTION

3.1 INSTALLATION

A. lnstall concrete bases of dimensions shown on the drawings.

B. lnstallation of the engine generator shall comply with manufacturer's written instructions and with

NFPA 1 10.

C. Mounting:

1. Support the base of engine generator on vibration isolators, each isolator bolted to the floor

(pad), and the generator base bolted to isolator.

2. lnstall sufficient isolators so that the floor (pad) bearing pressure under each isolator is within

the floor (pad) loading specification.

3. lnstall equal number of isolators on each side of the engine generator's base.

4. Locate isolators for approximately equal load distribution and deflection per isolator. The

base of the engine generator shall be drilled at the factory for the isolator bolts.

5. lsolators shall be shipped loose with the engine generator.

6. All connections between the engine generator and exterior systems, such as fuel lines,

electrical connections, and engine exhaust system and air exhaust shroud, shall be flexible.

D. ln seismic areas, engine generators shall be adequately anchored and braced per details on

structural contract drawings to withstand the seismic forces at the location where installed.

E. Balance:

1. The vibration velocity in the horizontal, vertical, and axial directions shall not exceed 16.25

mm (0.65 inch) per second peak at any specific frequency. These limits apply to main

structural components such as the engine block and the generator frame at the bearings.

F. Connect all components of the generator system so that they will continue to be energized during

failure of the normal electrical power supply system.

G. lnstall piping between engine generator and remote components of cooling, fuel, and exhaust

systems.

3.2 ACCEPTANCE CHECKS AND TESTS

A. Provide the services of a factory-authorized, factory-trained representative of the engine

generator manufacturer to inspect field-assembled components and equipment installation, and

to supervise the field tests.

B. When the complete engine generator system has been installed and prior to the final inspection,

test all components of the system in the presence of the Owners Representative for proper

operation of the individual components and the complete system and to eliminate electrical and

mechanical defects.
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C. Furnish lubricating oil, anti-freeze liquid, water treatment, rust-inhibitor, and load bank for testing

of the engine generator.

D. Visual lnspection: Visually verify proper installation of engine generator and all components per

manufacturer's pre-functional installation checklist.

E. Set engine generator circuit breaker protective functions per Section 26 05 73, OVERCURRENT

PROTECTIVE DEVICE COORDINATION STUDY.

F. Field Tests:

1. Perform manufacturer's after-starting checks and inspections.

2. Test the engine generator for six hours of continuous operation as follows:

a. Two hours while delivering 100% of the specified kW.

b. Four hours while the engine generator is delivering 80% of its specified kW rating.

c. lf during the 6-hour continuous test, an engine generator failure occurs or the engine

generator cannot maintain specified power output, the test(s) are null and void. After

repair and/or adjustments, the test(s) shall be repeated at no additional cost to the

Government until satisfactory results are attained.

2. Record the following test data at 30-minute intervals:

a. Time of day, as well as reading of running time indicator.

kW. Voltage on each phase

b. Amperes on each phase.

c. Engine RPM.

d. Frequency.

e. Coolant water temperature

f. Fuel pressure.

g. Oil pressure.

h. Outdoortemperature.

i. Average ambient temperature in the vicinity of the engine generator.

3. Demonstrate that the engine generator will attain proper voltage and frequency within the

specified time limit from a cold start after the closing of a single contact.

4. Furnish a resistance-type load for the testing of the engine generator. Test loads shall always

include adequate resistance to assure stability of the loads and equipment during all of the

testing operations. The test load kW rating shall not be less than 100% of the specified kW

rating of the engine generator.

G. Starting System Test:
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