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2.1 Consultant

AES Engineering Ltd.
1815 Blanchard St, Victoria, BC, V8T 5A4
250-381-6121

2.2 Contractor

Western Pacific Enterprises Ltd.
1321 Ketch Court, Coquitlam BC, V3K 6X7
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2.3 Third Party Commissioning Agent

LD Cowley and Associates Ltd.
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3.1. Power Cable (1001Volt) - Record Drawing
3.2. Connectors and Terminations — Record Drawing
3.3. Resistive Load bank — Record Drawing
3.4. Medium Voltage Transformer — Record Drawing
3.5. Electrical Enclosure — Record Drawing
3.6. Power Panels and Breakers — Record Drawings
0 6SES-SP-0
0 6SES-SP-2
0 2SES-SP-2
0 6A & 6C
o Main Breakers
3.7. Power System SCADA — Record Drawing
3.8. 750KW Standby Diesel Generator — Record Drawing
3.9. 750KW Standby Generator Tier 4 Emissions — Record Drawing
3.10. Towable Standby Power — Record Drawing
3.11. Spill Kit
3.12. Generator Switch Board (TCS) — Record Drawing
3.13. Manual Transfer Switch - Record Drawing
3.14. Temporary Power Connection Box — Record Drawing
3.15. Transformer CT's
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W 1321 KETCH COURT, COQUITLAM, B. C. V3K 6X7 TEL 604-540-1321 FAX: 540-1390

DOCUMENT: [] MEMORANDUM FOR: X APPROVAL [l COMMENT
[ ] INSTRUCTION [l YOURREVIEW [] INFORMATION
[] FIELD REPORT [ ] ACTION [l RECORD
X SUBMITTAL [ ] YOURUSE [ ] RESUBMITTAL
TO: PWGSC PROJECT: EQS Power Generation Syst
Esquimalt Graving Dock OUR REF: C847
SSES - Standby Power Generation System DATE: Aug 17, 2016
ATTN:{Jamie LeBlanc} FROM: Gord Webster

DOCUMENT / DRAWINGS TRANSMITTAL 015
File Name: Draw - AIP2PAC — EGD - SSES-SPGS - 25KV Cable

THE FOLLOWING DOCUMENTS / DRAWINGS ARE BEING TRANSMITTED:

Number File Type File Name and Description Status
of copies
1 PDF 1c#4/0 28KV Power Cable (1pg) RAN

RVW = Reviewed, RAN = Reviewed as Noted, RAR = Revise & Resubmit, REJ = Rejected

Project Number: 1-16-008  Date: 2016/08/23

COMMENTS:
Reference Specification Section 26 05 14 item 2.1 . AES ENGINEERING LTD.
{(~== REVIEWED ONLY
REVIEW IS FOR GENERAL COMPLIANCE WITH CONTRACT DOCUMENTS. APPROVAL OF
DIMENSIONS AND OTHER GENERAL CONSTRUCTION FEATURES IS NOT IMPLIED.
D REVIEWED D REVISE AND RESUBMIT
S|ncere|y REV|EWED AS MODIFIED DNOT REVIEWED

/7 Reviewed By: __Jacob Bieling
/7‘(‘2/ -Separator tape over neutral wires.
-Extruded PVC jacket rated minus 40 degrees C.

Gord Webster
Project Manager
Western Pacific Enterprises GP

Cc: Jamie LeBlanc
Cc: Galen Potash-Kooyman
Cc: lain Barnes

Sent by: [ Mail [ ] Courier [ ]Hand [ ] Fax X Email
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[

Drawing / Data Sheet

Single Conductor EmPowr® Link STRANDFILL® Concentric Neutral (Round Wire) Power Cable 28kV

Representative drawing not to scale

Thickness (inches) Diameter (inches)
Component Description Min. Nom.* Max. Min. | Nom.* Max.
A: Conductor
-- -- -- 0.466 0.475 0.480
4/0 AWG Class B Compact Stranded Bare Filled CU Conductor 7
B: Conductor Shield
0.012 0.018 -- -- 0.511 --
Semiconducting Thermoset Polymer
C: Insulation Insulation Level
0.265 0.280 0.310 1.030 1.071 1.120
Tree Retardant Crosslinked Polyethylene 100% !
D: Insulation Shicld 0.040 0.045 | 0075 | 1.110 | 1.161 | 1240
Semiconducting Thermoset Polymer
E: Concentric Neutral / Metallic Shield __ _ _ _ 1353 _
20 x 10 AWG Bare Copper Round Wire '
F: Jacket
Extruded-To-Fill Linear Low Density Polyethylene 0.045 0.055 0.080 B 1.463 B
Single Conductor Finished Cable Nominal Weight: 1891 Ib/kft *
* - Nominal Values are Subject to Manufacturing Tolerances; Bold Font Indicates Minimum Average Values
Customer: INDUSTRY STANDARD Customer P/N: EA/PC Number:
UT.1579328.8
Specification / CSA C68.5 Prepared By: Date:
Standard: HQQUIJJB 10/25/2012

Dimensions and weights not designated minimum or maximum are nominal and subject to manufacturing tolerances.

The information contained in this document is the exclusive and proprietary intellectual property of General Cable Corporation, and any reproduction or disclosure, in whole or in part, is
prohibited without the express written consent of an officer of General Cable Corporation.

©General Cable Corporation 2012, all rights reserved.

Utility Engineering Center
Tel: 859-572-8000

Document No: MVUG Datasheets (2 10 11)

www.generalcable.com
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DOCUMENT: [] MEMORANDUM FOR: X APPROVAL [ ] COMMENT
[ 1 INSTRUCTION [l YOURREVIEW [] INFORMATION
[ ] FIELD REPORT [] ACTION [ ] RECORD
X SUBMITTAL [l YOURUSE [ 1 RESUBMITTAL
TO: PWGSC PROJECT: EQS Power Generation Syst
Esquimalt Graving Dock OUR REF: C847
SSES - Standby Power Generation System DATE: Aug 17, 2016
ATTN:{Jamie LeBlanc} FROM: Gord Webster
DOCUMENT / DRAWINGS TRANSMITTAL 016
File Name: Draw - AIP2PAC — EGD — SSES-SPGS — 25KV Cable Termination
THE FOLLOWING DOCUMENTS / DRAWINGS ARE BEING TRANSMITTED:
Number File Type File Name and Description Status
of copies
1 PDF HVT-Z-SJ 25KV termination (1pg) RVW
1 PDF 2hole Long Barrel Lug (1pg) RVW
1 PDF 25KV 600A Deadbreak Elbow (2pg) RVW

RVW = Reviewed, RAN = Reviewed as Noted, RAR = Revise & Resubmit, REJ = Rejected

COMMENTS AES ENGINEERING LTD.

Reference Specification Section 26 05 22 item 2.1 t(ﬂes REVIEWED ONLY
REVIEW IS FOR GENERAL COMPLIANCE WITH CONTRACT DOCUMENTS. APPROVAL OF

DIMENSIONS AND OTHER GENERAL CONSTRUCTION FEATURES IS NOT IMPLIED.
REVIEWED D REVISE AND RESUBMIT
D REVIEWED AS MODIFIED D NOT REVIEWED
Project Number: 1-16-008  Date: 2016/08/23
H Reviewed By: __Jacob Bieling
Sincerely,

AL

Gord Webster

Project Manager
Western Pacific Enterprises GP

Cc: Jamie LeBlanc
Cc: Galen Potash-Kooyman
Cc: lain Barnes

Sent by: [ Mail [ ] Courier [ ]Hand [ ] Fax X Email
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4eelastimold  Product Specifications

Issue Date: 10/25/2012

Page: 10f2
File: PSS-K656LR-W0X

15/25kV 600A Deadbreak Elbow w/ Test Point K656LR-WO0X

K656LR
Elbow Connector

- -ZJ . (with Test Point)
G

Applications:

—~
The Elastimold® K656LR (with test point) is

designed to provide fully shielded, dead-front

4 submersible cable connections to high-voltage
apparatus. The K656LR can be used through 28kV
with conductor range from #2 AW G to 1250 kcmil for
aluminum and copper conductors and insulation
diameters from .640” to 1.935”. When used on
metallic tape shield or drain wire cable, an ECS

cable seal grounding device is recommended.

Features:

e Fully rated 15/25kV, 600 Amp Deadbreak Elbow
Ratings:

e Fully shielded, fully submersible molded rubber housing
Meets ANSI/IEEE Standard 386, Latest Revision

e 100% peroxide-cured construction includes insulation For 15kV Voltage Class:

and conductive EPDM materials 8.3kV Max Phase-to-Ground — Operating Voltage
14.4kV Max Phase-to-Phase

95kV BIL — Impulse Withstand (1.2 x 50

e Can be easily connected or disconnected using microsecond wave)
34kV AC — One minute withstand
standard hand tools and equipment in a de-energized 53kV DC — 15 minutes withstand

11kV AC — Corona Extinction @ 3pC sensitivity
600 Amp — Continuous
state 25kA Sym — 10 Cycles Momentary

e Optional accessories allow visible external separation,
For 28kV Voltage Class:

by-pass, isolation, dead-ending, grounding, and testing
16.2kV Max Phase-to-Ground — Operating Voltage
28kV Max Phase-to-Phase

140kV BIL — Impulse Withstand (1.2 x 50

L. microsecond wave)

indicators 45KV AC — One minute withstand

84kV DC — 15 minutes withstand

21.5kV AC — Corona Extinction @ 3pC sensitivity
600 Amp — Continuous

25kA Sym — 10 Cycles Momentary

WESTERN PACIFIC ENTERPRISES GP-{SHOP DRAWINGS

PROJECT: SSES Standby Power m
WPE# c847

8155 T&B Boulevard, Memphis, TN 38125 Date: 47 Aug, 2016 V Thomas&etts

WWW.TNp.com
A Member of the ABB Group

901-252-5000, FAX 901-252-1331 REVIEWED by _é’W_

as well as adding taps, surge arrestors, and fault current

¢ Non-corrosive, capacitive test point
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Product Specifications

Issue Date:

Page:
File:
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20f2

PSS-K656LR-WO0X

15/25kV

600A Deadbreak Elbow

w/ Test Point

K656LR-W0X

13.

Step 1 (W)

Determine the insulation diameter of the cable.
Select the insulation letter code that best straddles the insulation
diameter from W table below. Insert code into catalog number.

Step 2

Choose the proper connector material type and insert it into

the catalog number.

Step 3 (X)

Choose the proper compression lug code according to the

conductor size from the Conductor Code Table. Insert code into

catalog number.

Universal Al | O
cy 2 | <— Example:
Bi-metal 5 The ordering number for a 600 Amp Elbow
Connector for a 4/0 compacted, 175 mil wall
W Code # XXX Code cable with an insulation diameter of .830” to
K656LR - .910” and test point is K656LR-G0270.
Cable Insulation Cable Insulation g AWG or kcmil' mm2 i Connector Only
Diameter in inches | Diameter in millimeters Ssymbol é Strand./ Solid/ Compact Unlvt.arsal Copper Bi-metal
MIN. MAX. MIN. MAX. for W Compr. Compact Aluminum
210 - 2 - 03700210 03702210 | 03705210
ety | LEay Lo vae Rt h 220 2 1 35 03700220 03702220 | 03705220
0.760 0.950 19.304 24.130 G 230 1 1/0 50 03700230 03702230 | 03705230
0.850 1.050 21.590 26.670 H 240 1/0 2/0 03700240 03702240 | 03705240
0.980 1.180 24.892 29.972 J 250 2/0 3/0 70 03700250 03702250 | 03705250
1.090 1.310 27.686 33.274 K 260 3/0 4/0 95 03700260 03702260 | 03705260
—>] 1180 1.465 29.972 37.211 L —>| 270 4/0 250 125 03700270 03702270 | 03705270
1.280 1.430 32.512 36.322 LM 280 250 300 - 03700280 03702280 | 03705280
1.370 1.630 34.798 41.402 M 290 300 350 150 03700290 03702290 | 03705290
1.515 1.780 38.481 45212 N 300 350 400 185 03700300 03702300 | 03705300
1.725 1.935 43.815 49.149 P 310 400 450 240 03700310 03702310 | 03705310
320 450 500/550 - 03700320 03702320 | 03705320
Each kit contains the following: 330 500 600 250/300 | 03700330 03702330 | 03705330
350 600 700 - 03700350 03702350 | 03705350
1 Elbow connector housing K656BLR 360 650 750 400 03700360 03702360 | 03705360
1 Copper compression lug 03700XXX 380 700/750 900 - 03700380 03702380 | 03705380
1 Stud 6505A 390 800 - - 03700390 03702390 | 03705390
; 'T“jg‘gtlzzr':‘a‘itw/ Cap gg_s(;)smp 400 900 1000 500 03700400 03702400 | 03705400
1 Cable adapter 655CA-W 410 1000 - - 03700410 03702410 | 03705410
1 Installation Instruction 15-0230 420 - 1250 - 03700420 03702420 | 03705420
1 Installation Instruction 1S-0249 440 1250 - - 03700440 03702440 | 03705440
1 Crimpchart CC-0050

8155 T&B Boulevard, Memphis, TN 38125

901-252-5000, FAX 901-252-1331

www.tnb.com

Thomas&Betts

A Member of the ABB Group
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TYPE

CLND

SureCrimp® Copper Compression Lugs

Long Barrel - 2 Hole, w/o Sight Hole
Conductor Range: 600kcmil - 300kemil

vessaRoHs W) (B

TELCORDIA Lompliant Lll‘gggﬂ Py

Features

© Manufactured from high strength seamless copper tubing

® Electro-Tin plated
e Chamfered entry
® Color coded

o UL 486A/B 90° Listed and CSA Certified for 600 volts

* May be used for high voltage applications up to 35KV

o UL Listed and CSA Certified with ILSCO and major com-
etitor's compression tools

o UL467 Listed 1/0 AWG - 8 AWG

Benefits

® Offers maximum conductivity and excellent crimping characteristics
® Provides low contact resistance

® For easy conductor insertion

® |dentifies the proper compression die

® Ensures reliability ) ) ) )

* Proper high voltage spacing and insulation techniques must be used
® Reduces Inventory requirements

® For grounding and bonding applications

A ~— B—
e ||y
: i ot
Cc

T<G>‘ N
JECHIROY ) m—
Catalog Wire Alt
Number Size Wire Size
CLND-300-38-1 | 300kemil | 250 GH FLEX
CLND-300-12-134 | 300kemil | 250 G,H FLEX
CLND-350-1434 | 50komil | 220 KM FLEX
CLND-350-516-13¢| 50kcmil | 250 KM FLEX
CLND-350:38-1 [ 350kemil | 220L6MFLEX
CLND-350-12-14 | 360kcmil | 220 LEMFLEX
CLND-350-12:134 | 350kemil | 220 KM FLEX
CLND-400381 | 4o0komil | 309 G ALCMFLEX
CLND-400-38-116 | 400kcmil | 309 SALKMFLEX
CLND-400-12-134 [ dookemil | 309 G HLCMFLEX
CLND500-1434 [ sookemil | 360 G MLKCMFLEX
CLND50038-1 | S00komil | 350 G MLCMFLEX
CLND-500-12:114 | 00komil | 350 G ALKMFLEX
CLND-500-12-134 [ s00kemil | 359 G LM FLEX
CLND-600-38-1 | 600kemil jggfl';L'oKM FLEX
CLND-600-12:3¢ | 600kemil | 300 SHIKMFLEX

Expanded*
Wire Range

300kemil -
2/0 AWG
300kemil -
2/0 AWG
350kemil -
30 AWG
350kemil -
30 AWG
350kemil -
30 AWG
350kemil -
30 AWG
350kemil -
30 AWG
400kemil -
40 AWG
400kemil -
40 AWG
400kemil -
40 AWG
500kemil -
250kemil
500kemil -
250kemil

500kemil -
250kemil
500kemil -
250kemil
600kemil -
250kemil

600kemil -
250kemil

Bolt
Size

38
12
1/4
5/16
38
12
12
38
38
12
1/4
38
12
12
38

12

All wire sizes, unless noted otherwise, are American Wire Gauge (AWG)
* When installed with specified dieless tools

+ See pages 217 to 225 for complete tooling information.
For Bent Tangs change the 4th letter to a B and add “-4" for 45 deg. or “-9” for 90 deg.

UL File E6207

Stud
Hole
Dia.

0.406

0.562

0.281

0.343

0.406

0.562

0.562

0.406

0.406

0.562

0.281

0.406

0.562

0.562

0.406

0.562

Stud
Hole
Spacing

1.000
1.750
0.750
1.750
1.000
1.250
1.750
1.000
1.062
1.750
0.750
1.000
1.250
1.750
1.000

1.750

Dimensions Color g::

A B c D G Code |Index |0.D. |ID.

1937 2000 | 4524 |1.189 | 0.414 |White |I-66 |0.812]0.660
3000 |2.000 |5587 |1.189 | 0.546 |White |I-66 ]0.812]0.660
1.437 {2000 |4.060 | 1291 | 0.320 |Red [-71 ]0.8900.703
2500 2000 |5.123 | 1291 | 0.352 |Red 71 ]0.8900.703
1937 {2000 | 4560 | 1291 | 0.414 |Red 71 ]0.890 | 0.703
2500 2000 |5.123 | 1291 | 0.546 |Red [-71 ]0.89010.703
3000 2000 |5623 | 1291 | 0.546 |Red [-71 ]0.89040.703
1937 2125 | 4729 | 1365 | 0.414 |Blue 76 ]0.93710.750
1937 2125 | 4729 |1.365 | 0.414 |Blue [-76  ]0.937 ] 0.750
3000 (2125 |5792 | 1365 | 0.546 |Blue I-76  ]0.93710.750
1437 (2250 |4.419 | 1535 | 0320 |Brown |I-87 |1.062}0.828
1937 2250 | 4919 | 1535 | 0.414 |Brown |I-87 |1.0620.828
2500 |2.250 |5.482 | 1535 | 0546 |Brown |I-87 ]1.062]0.828
3000 2250 |5982 | 1535 | 0546 |Brown |I-87 ]1.062]0.828
1937 2687 | 5433 | 1712 | 0.414 |Green |94 |1.187]0.920
3000 2687 |6.496 | 1712 | 0546 |Green |I194 ]1.187]0.920

WESTERN PACIFIC ENTERPRISES GP- SHOP DRAWINGS

PROJECT: SSES Standby Power m
WPE# Cc847 | ; I

Date: 17 Aug, 2016

REVIEWED by _GW_

4730 Madison Road, Cincinnati, Ohio 45227-1426 Phone 513 533-6200 Fax 513 871-4084 Web site www.ilsco.com
Canada 1050 Lakeshore Road East, Mississauga, Ontario, Canada L5E1E4 Phone 905 274-2341 Fax 905 274-8763
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Heat-Shrink Terminations

HVT-Z-J/SJ
Terminations with Built-in Stress Control for Jacketed Concentric
Neutral Cables

The Raychem HVT-Z medium voltage termination system features a co-extruded one-piece
termination. Unlike the HVT product line, which includes a non-tracking tube and a separate stress
control tube, the HVT-Z termination consists of the same proven non-tracking tube together with a
co-extruded, built-in stress control grading layer. This stress control layer is based on ceramic semi-
conductor technology (ZnO) and provides superior discharge and impulse performance. When the
tubing is shrunk down, the coating softens and sticks to irregular surfaces, providing moisture seals
as well as electrical stress control. The termination design provides a superior product with a shorter
overall length and fewer rain sheds than the HVT product line.

C_HVT-Z-J-8J

» Reliable, field proven performance

« Slim profile and lightweight, can be installed upright or inverted

* Non-tracking material is maintenance free even in highly polluted environments

» Fully qualified Class 1 termination per IEEE-48 for a long, trouble free service life
* Unlimited shelf life

Selection Information: dimensions in inches (millimeters)

Insulation Diameter  Jacket
Indoor Kit Outdoor Kit Conductor Size (Min.-Max.) (Min.-Max.) 0.D. (Max.)
15 kV 15 kV (100%) 15 kV (133%)
HVT-Z-151-J HVT-Z-151-SJ #2-#1 AWG 0.60-0.95 1.05
HVT-Z-152-J HVT-Z-152-SJ #2/0-250 kemil #2-4/0 AWG 0.80-1.05 1.45
HVT-Z-153-J HVT-Z-153-SJ 350-500 kemil 250-500 kemil 1.05-1.40 1.90
HVT-Z-154-J HVT-Z-154-SJ 750-1000 kemil 750-1000 kemil 1.25-2.00 2.50
Installed Length 11.5' (300)
25 kVI35 kV 25 kV 35 kV
HVT-Z-252/352-J HVT-Z-252/352-SJ #1-3.0 AWGI 0.80-1.05 1.45
HVT-Z-253/353-J HVT-Z-253/353-SJ #4/0-500 kcemil #1/0-4/0 AWG 0.05-1.40 190 <&
HVT-Z-254/354-J HVT-Z-254/354-SJ 750-1000 kcmil 250-1000 kemil 1.25-2.00 2.50

Installed Length 20' (500)

Ordering Information

1. Select the appropriate catalog number. All selections are
based on the typical dimensions of 100% and 133% insulated
cables manufactured in accordance with the data contained
in AEIC CS5 and AEIC CS6, as well as the dimensions of
commonly used connectors. Nominal Insulation thickness
(100%): 15 kV: 175 mils, 25 kV: 260 mils, 35 kV: 345 mils.

. Outdoor (-SJ) kits include skirts for outdoor use and are
suitable for unjacketed and jacketed URD cable. To order

skirts refer to Accessory and Tool section.

. Cable mounting brackets are available to accommodate
cable diameters from 0.80-2.40 inches (20-46 mm) refer to
Accessory and Tools section for ordering information.

Nominal thickness (133%): 15 kV: 220 mils.
2. For cables manufactured to other specifications, confirm

. Standard package: 1 kit/box.
. Refer to the Application and Technical Specification section for

selection with cable dimensions.

3. Kits do not contain connectors. Order compression or solder 9.
connectors separately.

4. Indoor (-J) kits are suitable for unjacketed and jacketed
URD cable.

testing information.

Related test reports:

Outdoor: 15 kV: EDR-5323, 25-35 kV: EDR-5338.
Indoor: 15 kV: EDR-5322, 25-35 kV: EDR5338.

WESTERN PACIFIC ENTERPRISES GP- SHOP DRAWINGS

PROJECT: SSES Standby Power m
WPE# Cc847

Date: 47 Aug, 2016

REVIEWED by _GW._

NOTE: If Legacy HVT Product is required please contact your local TE Connectivity sales representative.

)
—
Y
O
)
)
LL]
O
O
<
LL]
—
m
<
O
LL]
O
|<_E
—
O
>
>
D
0
LL]
>

Raychem

o RAYCHEM cable accessories ALR photocontrols AMP connectors
from TE Connectivity
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ELECTRICAL TECHNOLOGY AND INSTALLATIONS

P 1321 KETCH COURT, COQUITLAM, B. C. V3K 6X7 TEL 604-540-1321 FAX: 540-1390

AN
N

MEMORANDUM
INSTRUCTION
FIELD REPORT
SUBMITTAL

DOCUMENT: [ ]

> [0

FOR: X APPROVAL [] COMMENT
[] YOURREVIEW [] INFORMATION
[] ACTION [] RECORD

[] YOURUSE [] RESUBMITTAL

TO: PWGSC

Esquimalt Graving Dock

SSES — Standby Power Generation System
ATTN:{Jamie LeBlanc}

PROJECT: EQS Power Generation Syst
OUR REF: C847

DATE: Sep 9, 2016

FROM: Gord Webster

DOCUMENT / DRAWINGS TRANSMITTAL 023

File Name: Draw - AIP2PAC — EGD — SSES-SPGS — Load Bank revl

THE FOLLOWING DOCUMENTS / DRAWINGS ARE BEING TRANSMITTED:

Number File Type File Name and Description Status
of copies
1 PDF Loadbank Appendix A (7pgs) RVW
1 PDF BOM (1pgs) RVW
1 PDF DWG_SSPL160706 rev 1 (9pgs) RVW

RVW = Reviewed, RAN = Reviewed as Noted, RAR = Revise & Resubmit, REJ = Rejected

COMMENTS:

Reference Specification Section 26 05 33 item 1.1

Spec review sheet attached

Sincerely,

UC, )
Gord Webster

Project Manager
Western Pacific Enterprises GP

Cc: Jamie LeBlanc
Cc: Galen Potash-Kooyman
Cc: lain Barnes

Sent by: [ Mail [ ] Courier [ ]Hand

AES ENGINEERING LTD.

(== REVIEWED ONLY

REVIEW IS FOR GENERAL COMPLIANCE WITH CONTRACT DOCUMENTS. APPROVAL OF
DIMENSIONS AND OTHER GENERAL CONSTRUCTION FEATURES IS NOT IMPLIED.

REVIEWED [CJrevise anp ResumIT
[Jreviewep As mopiFiED [_]NoT REVIEWED

Project Number: 1-16-008  Date: 2016-10-12
Reviewed By: __Jacob Bieling

X Email

[] Fax




Requirements Compliant

Part 2 Products Yes No
2.1 Ratings Yes
duty cycle Yes
Ambient operating temp -28c to 49c N -15°c to 50°c is standard ambient operating temp
2.2 Construction
aluminized steel Yes - -
themostatically controlled heater Yes Kanthal is a chromium a”Oy
SS fasteners Yes Accepted

forklift channels Yes
horisontal airflow exhaust louver Yes
2mils paint thickness Yes
removable Load elements trays Yes
2.3 Resistive Load Elements
Chromium Alloy n Kanthal alloy Al provided
50% derated operating max n dual pass "Cool Load" resistors provided
Elements supported Yes
resistance change due to temp no not confirmed
20 load steps Yes
2.4 Cooling
TEFC Motors Yes
motor overload protection & 200Ka fuse  Yes

2.5 Protective Devices

differential pressure Sw Yes
over temp sw Yes digital
Major fault protection Yes
Warning Signage Yes

2.6 Control Panel
interior type, on/off sw, indication lights,

step switches Yes
Blower S/S Push Button No selector switch provided
Load dump / load regulate Yes
Ethernet/modbus communications Yes PM8240 power digital meter
2.7 Quality control
testing & compliance to dwgs & spec Yes
CUL listed Yes CSA certified
Part 3 Execution
placement for concrete slab Yes

Control panel for remote location Yes
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Clarifications to AES comments:

Thanks

How the ambient temp affects the resistance rating?
TPS: There’s a 3% change in resistance between 25C and 870C, so less than 3%
expected between -15C to 50C

On the Cool Load resistors, how do they perform compared to the 50% de-rating
asked for in the specifications?

TPS: max continuous operating temperature of load bank elements is 1400C. As
designed, expected temperature of load bank elements at full load is 420C, so it
would be running at 30% of rated (420C / 1400C), well below the requested 50% de-

rating

Kanthal is rated to ~1400C, but where is the over temp. trip set?

TPS: please see previous point, expected temperature of load bank elements at full
load is 420C, for this heating alloy, the max continuous operating temperature is
1400C; melting point is approx., 1500C..

Samuel Rodero
Project Manager & Inside Sales Eng.
Thomson Power Systems
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APPENDIX "A"
Thomson Power Systems

LOADBANK MODEL LBO-1000H-600V-3-C DESCRIPTION

This unit is designed to operate at 600V, 3-phase 3-wire systems. Its construction will be
our standard, aluminized steel enclosure with colors ASA # 61 grey for installation and
operation outdoors on a roof, floor, or concrete pad. The weatherproof enclosure in a
NEMA 3R type is mounted with free standing.

The load bank is offered in load step versions:

Model: LBO-1000H-600V-3-C
Capacity 1000kW

Operating Voltage 600V

Amps/Phase 963A

Test Frequency 60Hz

Duty Cycle Rated on continuous operation

Load Steps at Rated Voltage
20@ 50kW
Load Element:

Thomson dual pass “cool load ™

resistor is a coiled type heater consisting of coiled Alloy
Aluchrom 0 (also known as KANTHAL Alloy A1, max continuous operating temperature:
1400°C(2250°F), 10 mm Diameter, 1672 mm Length), wires silver-soldered to stainless
steel terminal studs (#10-24x45 mm L). Thomson “cool load™” resistor design
guarantees lower operating temperatures and extended life in the most adverse
environments. Five standard load resistor frame models (LB-18, LB-24, LB-24L, LB-29
and LB-29L) are used in a single or stacked configuration for load banks from 20kW to
1100kW.

Elements Frame

The load bank contains four elements frames (LB-29L), withstand voltage 3kV/20s

isolation of the load circuits to the elements frames and insulating Class H, consisting of
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180 resistance elements held in ceramic support insulators at 110 mm spacing. The load
bank module consists of two air plenums containing one cooling fan at the intake end and
two elements frames located at the discharge end. Removable racks and dual pass “cool
load™” resistors provide superior serviceability and reliability.
At 600V, 3-phase 3-wire system, one load step consists of nine elements with star
connection and will be 20 steps in total.
Construction:
The enclosure assembly consists mainly of 16 GA. aluminized steel with stainless steel
exterior fasteners. Bottom is 13GA. aluminized steel, 14GA. aluminized steel is also
utilized for components panel. The air intake and discharge are covered with 12x12 mm
stainless screen and 16 GA. aluminized trim.
The air discharge contains a 355 mm long hood with 12x12 mm stainless steel screen, 16
GA. aluminized rain baffle and 50 mm mounting flanges, and the intake consists of a
Horizontal hood with a 12x12 mm stainless steel screen and 16 GA. aluminized rain
baffle.
On the right side of the enclosure is the power cable and wiring compartment accessible
through removable cable access on the bottom and contains the following, there are two
rooms for the low voltage and high voltage:

e 20-Load stepping contactors

e 3-Control fuses

o 3-Power bus bars with4C #2/0-500MCM screw lugs per phase

o 4-Ground lugs with #6-250MCM screw lugs

o 2-Air flow permissive switch

e 1-Plenum over temp digital temperature controller

e 1-Control transformers with primary fusing

e 1-Motor starter with over load protection.

e 3-CT:1200/5

e 3-Fuse of voltage measurement

9087A — 198" Street, Langley, BC Canada V1M 3B1
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e 60-Branch fuse

e 1- Anti-condensation heater 100W c/w thermo starter

e Provision for removable entrance to cable access.
The unit is constructed to permit access to the power connections, fuses, fan motor starter
and control terminals through the side door.
Phase sequence of A-B-C is important for the load cable connections. Should the air

charge at the air intake, phase sequence is wrong.
Stand:
The stand c/w forklifting channel is constructed of 10 gauge steel painted with ASA61 grey

and 50 mm mounting flange suitable for installation on a concrete pad, proof, structure
base or trailer mounting. Dimensions of each are approx. 1122mm Wide, 380 mm High,
2430 mm Depth with a 127x355 mm cable access for cable connection

Tolerance:

0-+3% Overall load tolerance at rated voltage.

Safety Features:

Branch fuse provides fault protection on all three phases of switch step. The fuse will be
fast acting current limiting type with an interrupting rating of 200kA 1.C.

A differential pressure sail switch and a motor overload relay provide cooling air loss
protection (one provided for each air plenum). Each switch is electrically interlocked with
the load application controls to prevent load from being applied if loss of cooling air
detected in any exhaust stack. The fault condition will cause the air fail light to indicate.

A digital temperature controller is provided to sense load bank exhaust temperature (one
provided for each exhaust stack) and over temperature protection. Each switch is
electrically interlocked with the load application controls to prevent load from being applied
if loss of cooling air detected in any exhaust stack. The fault condition will cause the air
fail light to indicate.

Blower motor circuits are protected by current limiting fuses and thermal overload relays.

Operator warning and caution statements are located on appropriate access panel.

9087A — 198" Street, Langley, BC Canada V1M 3B1
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Control Power:
For 600V, 3-phase 3-wire system, the control power is provided by the test source through
a transformer with 600/480/208V Primary and 120V Secondary. 120VAC, 1 Phase, 60
Hertz, required for control circuit operation. Transformer primary and secondary circuits
are fuse protected.
Cooling System:
The cooling system has two element cooling fans. One element cooling fan delivers a net
20400 CMH of air against the back pressure created by the screen and element frames.
The air flow required is about 40.800 CMH. Cooling air flow is horizontal. The cool air
intakes from right side and discharges at the head on the enclosure and hot air outlet from
left sides through exhaust hood.
The air exhaust hood contains an 1100 mm height hood with 12x12 mm stainless steel
screen, 16 GA. stainless steel rain baffles and 50 mm mounting flange,
For 600V, 3-phase 3-wire system, the fan power is provided by the test source 600V,
60Hz, 3-phases, 3-wire, through the current limiting fuses and thermal overload relays.
The fan motor rated 4kw @1750 RPM contains reconnect able windings
Operator Control:
The load bank remote control panel will be provided with a NEMA 1, wall mounted
enclosure with a hinged and gasket cover, approx. 815 mm Hx650 mm Wx200 mm D,
constructed of aluminized steel with colors ASA # 61 grey. The wires from the control
panel to load bank body should be supplied and connected by customer on the site.

o 20-Load step switches

o 20-Load step lights

e 1-Master control on/off switch

e 1-Master control on light

e 1-Loss of air flow light

e 1-High temp. light

e 1-Load on/off switch

9087A — 198" Street, Langley, BC Canada V1M 3B1
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e 1-Load available light

e 1-Control Mode switch: AUTO/OFF/MANUAL

e 1-Digital power meter

e 1-Test block

e 1-Control relay (internally mounted)

e 1-Micro control relay #1 (internally mounted)

e 20- Load step control relay

o 1-OFF Time delay (0-5m) (internally mounted)

e 1-Interconnected terminal block (internally mounted)
e Component Identification plates

e Provision for terminal to load dump signal

e Provision for terminal to permission start (dry contact)
e Provision for terminal to load bank in auto

e Provision for terminal to summary alarm

There are three-way control mode switches on the control panel: AUTO/OFF/MANUAL

¢ AUTO -Under the “Auto load step control by PLC” mode, the load bank will
start/stop via a dry contact for load bank external permission start signal and will
auto start the motor and operate the fan; there are load step relay application

circuit to automatically maintain by gen controller PLC on the generator.

o MANUAL —Under the “manual” mode, the fan and load step are manually

operated.

e OFF- Under this mode, the load bank won’t operate.
Load Connections:
On the outer side of the air plenum is the power cable accessible through a cable access
on the bottom; the tin-plated copper bus bars with standard 4C #2/0-500MCM screw lugs
are provided for customer load connections and Ground lugs with #6-250MCM screw lugs.

Bolt-on access panels are provided to safely enclose all electrical connections and wirings.
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Auto Load Dump:

The auto load dump circuit is activated by the external signal of disconnect via the
terminal, open to load dump. Enable this to remove the jumper then connect the control
wires for the signal of load on utility via automatic transfer switches.

In the event of a normal power failure occurred during a load test of emergency diesel
generator, the control panel shall immediately disconnect the load bank and allow the
emergency

Auto Load Step Control:

An automatic load step controller is provided for maintaining by the gen controller PLC via
the load step relay. The controller monitors the connected downstream loads and will
automatically add or subtract load steps in response to building load changes as to
maintain a constant load level on the generator set. The controller includes a power
transducer, initial time-delay circuit, and automatic time delay load step application circuit
on the gen control panel.

Anti-condensation heater:

One heater (100W) on the outer side of the air plenum is provided in the compartment of
the load bank along with control components to 5°C.The load bank module requires a
220V, 1 phase, 2A supply for the control and wiring compartment anti-condensation
heater.

Lifting Eyes:

The four lifting eyes are provided on the top for hoisting load bank body. The two fork-lift
channels on the base is provided for lifting the load bank.

Weight and Dimensions:

Dimensions of each are approx. 1122mm Wx2300mm Hx2430mm D; Weight is approx.
1200 Kg.

Certification and Warranty

For a period of one (1) year after installation or eighteen (18) months from date of

shipment from our facility, whichever expires first. The load bank shall be tested. Tests
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shall include electrical functional testing and also verifying compliance to assembly
drawings and specifications. Each load step shall be cold resistance checked to verify
proper calibration of resistive load steps and proper ohm value. Tests using high potential
equipment shall be performed to ensure isolation of the load circuits from the control
circuits and to determine isolation of the load circuits to the load bank frame. Tests of all
safety circuits shall be performed to verify compliance to the specification. All testing shall
be done using a test specification written by our Traveler’s Card. Thomson load banks
utilize an ISO9001 Certified Quality System and are CSA Certified.

Instruction Manuals

Detailed Instruction Manuals shall be provided with the load bank. The Instruction
Manuals shall include sections concerning Safety, Description of the load Bank Installation
and Operation. The manuals shall also include complete electrical schematics and
interconnections for the load bank and control unit. Schematics shall be drawn in order to

facilitate understanding of load bank operation for maintenance purpose.
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Bill of Materials for Work Order Number W-095113

PART# | DESCRIPTION 'DEV# QTY
010991  LOAD BANK, MODEL LBO, OUTDOOR 1.00

SHANGHAI SIMPSON/010991

COMMENT SQUARE D, DIGITAL METER, PM8240 1.00
009968 TEST BLOCK, FT-1, C-C-C-C-C-CPP P P 1.00
GE/FT-207

8/19/2016 4:10:50 AM



NOTES

1 LOAD BANK ENCLOSURE, 16GA AULMINIZIED
STEEL, BOTTOM, 13GA ALUMINIZED STEEL

2 | ENCLOSURE TYPE NEMA 3R

3 | AIR INTAKE/DISCHARGE VENTS ARE
COVERED WITH 12x12 mm SCREEN

4 | DIMENSIONS: MILLIMETERCmm)

S | APPROX VEIGHT: 950KG EXCLUSIVE OFTHE STAND & CONTROL PANEL

4C #2/0-500MCM LUGS PER PHASE

6 |COAT PAINTING COLOR ASA #61 GREY
: 4e1C_ #6-250MCM LUGS GORUND CONNECTION

CAUTION

DISCHARGE AIR TEMPERATURE MAY RISE TO 200°C,
ENSURE THE DISCHARGE AIR PASSAGE IS UNOBSTRUCTED.
FOR PERSONNEL SAFETY REMAIN 16F T.(Sm> MINIMUM
FROM DISCHARGE SIDE OF LOAD BANK.
/ / TO PREVENT HOT AIR RECIRCULATION, OBSTRUCTIONS
Q ) AT THE DISCHARGE SIDE MUST BE KEPT TO A MINIMUM,

: TO ALLOW GENERAL ACCESSIBILITY, ETC., IT IS
| B = - RECOMMENDED THAT A MINIMUM OF 3FT.(1m) CLEARANCE
. \ BE MAINTAINED AROUND THE OTHER 3 SIDES.
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50 x 152 (TYPICAL)

100x 152 (TYPICAL) BLACK LETTERS ON
BLACK LETTERS ON WHITE BACKGROUND

SILVERY BACKGROUND

OPERATING INSTRUCTIONS

LOAD BANK

1. OBSERVE THAT THE AIR PASSAGE IS CLEAR. THERE MUST BE AT LEAST 16 FEET OF n O Z I—I W o _l
CLEARANCE FOR THE AIR DISCHARGE DUE TO THE EXTREMELY HOT DISCHARGE AIR.
ENSURE THAT LOAD BANK AIR DOES NOT RECIRCULATE. @

2. OBSERVE VOLTAGE OUTPUT OF GENERATOR TO BE TESTED.

Normal Operation (Manual) 50 x 152 (TYPICAL)

1. MOVE THE MASTER CONTROL SWITCH TO "ON” AND OBSERVE THE AIRFLOW. SHOULD WHITE LETTERS ON
THE AIR DISCHARGE AT INTAKE,THE PHASE SEQUENCE IS WRONG. RED  BACKGROUND
CORRECT PHASE ROTATION IS A—B—C. 5 -
2. MOVE THE LOAD ENABLE SWITCH TO "ON" (THE AIR FLOW MUST BE SUFFICIENT
BEFORE THE LOAD ENABLE CIRCUIT BECOMES OPERATIONAL). WARNING
3. APPLY LOAD AS REQUIRED. AVERTISSEMENT
Auto Step Operation (Auto)
1. MOVE THE CONTROL MODE SWITCH TO "AUTO” AND WHEN PERMISSION OF START SINGAL
IS GIVEN.MASTER CONTROL ON LIGHT WILL INDICATE. WHEN THE AR IS AT OUTLET.LOAD DURING OPERATION THE DISCHARGE
AVAILABLE LIGHT WILL INDICATE. TEMPERATURE MAY RISE TO 200" C.
2. THE LOAD STEP RELAY WILL BE INITIATED VIA CONTROL CIRCULT FROM COMTROLLER
CONTROLLER MONITOR THE CONNECTED DOWNSTREAMLOADS AND WILL AOTOMATICALLY LA TEMPERATURE DE DECHARGE DE CE
ADD OR SUBTRACT LOAD STEPIN RESONSE TO BUILDING LOAD CHANGES AS TO MAINTAIN MATERIEL PEUT ATTEINDRA 200° C EN SERVICE.
A CONSTANT LOAD LEVEL ON THE GENERATOR SET. , R

3. REFER TO LOAD BANK "SEQUENCE OF OPERATIONS".
NOTE—OVERLOAD OR OVERCURRENT PROTECTION
PROVIDED IN THE LOAD BANK.

NOTE—DON'T OPERATE THE LOAD BANK WITHOUT A

% GROUND_WIRE.
MODE N R J

MASTER LOAD MASTER LOAD OVER TEST
CONTROL ON |  AvalLABLE _ CONTROL _ ENABLE _ AR FAIL | TEMPERATURE POWRR METER BLOCK
STEP 1 STEP 2 STEP 3 STEP 4 STEP 5 STEP 6 STEP 7 STEP 8 STEP 9 STEP 10
ON ON ON ON ON ON ON ON ON ON
S0KW S50KW S50KW S50KW SO0KW S50KW S50KW S0KW SO0KW SO0KW
STEP 1 STEP 2 STEP 3 STEP 4 STEP 5 STEP 6 STEP 7 STEP 8 STEP 9 STEP 10
STEP 11 STEP 12 STEP 13 STEP 14 STEP 15 STEP 16 STEP 17 STEP 18 STEP 19 STEP 20
ON ON ON ON ON ON ON ON ON ON
S50KwW S50KW 50KwW 50KwW 50KW S50KW S50KW 50KwW 50KW 50KW
STEP 11 STEP 12 STEP 13 STEP 14 STEP 15 STEP 16 STEP 17 STEP 18 STEP 19 STEP 20
DJAPPROVED FOR CONSTRUCTION 1000kW 600V 60Hz OUTDOOR LOAD BANK
] MASTER COPY — REFERENCE COPY OF ™
Elarcame o v croen marathomn MODEL LBO—1000H—600V—3—C
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UNUSED PLACE O TERMINAL UTILIZED O-WWW-O TERMINAL/ELEMENT THRU. SUPPORT PLATE
(TERMINAL PLATE) CERAMICS & RETURN TO NEXT TERMINAL. AT THESE POINTS
[on D/ COPPER JUMPER LINK [% o] JUMPER WIRE OMMWMA—AW-—AO TERMINAL/ELEMENT THRU. SERIES OF SUPPORT
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WESTERN PACIFIC ENTERPRISES GP- SHOP DRAWINGS

PROJECT: SSES Standbv Power
WPE# cs847
Date:  Qct 7, 2016

ENVIROTEMP FR3 FLUID

REVIEWED by

FR3

REVOLUTIONARY. RELIABLE. RESPONSIBLE.

MATERIAL SAFETY DATA SHEET
1. IDENTIFICATION

Envirotemp® FR3® fluid

Envirotemp FR3 fluid is a dielectric fluid intended for use as an insulation and cooling medium in electrical apparatus such as
electrical distribution and power transformers.

Cooper Power Systems
1900 East North Street
Waukesha, Wisconsin 53188-3899 USA

Telephone: +01 262 524 3300
Internet: www.cooperpower.com

Emergency telephone (Chemtrec)
Inside USA: 800 424 9300
Outside USA: +01 703 527 3887

2. COMPOSITION/INFORMATION ON INGREDIENTS

Envirotemp FR3 fluid is a proprietary formulation using food-grade vegetable oils combined with performance-enhancing
additives. All components are listed in the EINECS inventory.

Component Proportion (wt%)

Vegetable oll >08.5
Antioxidant additive <1.0
Cold flow additive <1.0
Colorant <1.0

3. HAZARDS IDENTIFICATION

Envirotemp FR3 fluid is a preparation not classified as dangerous according to Directive 1999/45/EC. Not expected to cause
a severe emergency hazard.

Routes of entry
Eyes: Contact may occur as a result of splash or exposure to mist conditions. May cause irritation and redness.
Skin: Typically non-irritating. In some case, a sensitization to vegetable oils may cause localized redness
Ingestion: May cause gastric irritation.
Inhalation: Exposure may occur as a result of mist exposure. May cause respiratory irritation.

Signs and symptoms of exposure: none known

Medical conditions generally aggravated by exposure: There is a very small risk for an allergic reaction to soybean oil in
persons allergic to soybeans themselves.

4. FIRST AID MEASURES

Inhalation: If inhaled, remove affected person from exposure to mists.

Eye contact: For eye contact, flush the eyes immediately with large amounts of water with the eyelids held away from the
eye to ensure thorough rinsing.

Skin contact: For skin contact, remove by washing with soap and water. Get medical attention if irritation persists.
Page 1 of 4 Bulletin 98082 September 2011



Ingestion: If swallowed, observe for signs of stomach discomfort or nausea. If symptoms persist, seek medical help. Do not
induce vomiting.

5. FIRE-FIGHTING MEASURES

Extinguishing media: CO; or dry chemical foam

Special fire fighting procedures: Use approved self-contained breathing apparatus with full facemask and full protective
equipment in confined areas. Use water to keep fire-exposed containers cool. Water spray may be used to flush spills away
from source of ignition. Application of water to flaming oil can cause spreading.

Unusual fire and explosion hazards: Slight when exposed to flame. Can react with oxidizing materials. Clay materials
(Fuller’s earth, oil dry products) saturated with Envirotemp FR3 fluid can, under certain conditions, undergo a slow oxidation
that releases heat. If the heat so released cannot escape, it is possible that the temperature may increase and ignite
combustible materials in close contact.

6. ACCIDENTAL RELEASE MEASURES

Steps to take in case material is released or spilled: Contain and control the leaks or spills with non-combustible
absorbent materials such as sand, earth, vermiculite, or diatomaceous earth in drums for waste disposal. Prevent any
material from entering drains or waterways. If the product contaminates waterways, rivers or drains, alert the relevant
authorities in accordance with statutory procedures.

In the USA, spills into navigable waters must be reported to the National Response Center, 800-424-8802

7. HANDLING AND STORAGE

Precautions to take in handling and storage: Avoid extremes of temperature in storage. Store Envirotemp FR3 fluid in
labeled, tightly closed containers in cool, dry, isolated and well-ventilated areas, away from sources of ignition or heat. To
maintain fluid for intended use as an electrical insulating fluid, eliminate exposure to oxygen and moisture.

Intermediate bulk storage container (tote): Prolonged exposure to ultraviolet radiation (sunlight) may affect color.

8. EXPOSURE CONTROLS/PERSONAL PROTECTION

Exposure limit values: TWA (mg/ms)
OSHA' PEL ACGIH 2TLV
Vegetable oil mists - 10
Vegetable oil mists: total dust 15 -
Vegetable oil mists: respirable fraction 5 -

Hazardous Materials Identification System (HMIS): Health Flammability Physical Hazard
0 1 0

Respiratory protection: Vaporization is not expected at ambient temperature. Therefore, the need for respiratory protection
is not anticipated under normal use conditions and with adequate ventilation. If elevated airborne concentrations above
applicable workplace exposure levels are anticipated, a NIOSH-approved organic vapor respirator equipped with a dust/mist
prefilter should be used. Protection factors vary depending upon the type of respirator used. Respirators should be used in
accordance with OSHA requirements (29 CFR 1910.134). For extreme cases, use of approved supplied-air respiratory
protection may be necessary.

Ventilation: General mechanical ventilation can be used to control or reduce airborne concentrations of oil.

Protective gloves: Use gloves constructed of chemical resistant materials such as neoprene or heavy nitrile rubber if
frequent or prolonged contact is expected. Use heat-protective gloves when handling product at elevated temperatures.

Eye protection: Wear safety glasses or goggles to prevent eye contact. Eye baths should be readily available in the area of
handling Envirotemp FR3 fluid.

! U.S. Occupational Health and Safety Administration
American Conference of Governmental Industrial Hygienists
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Other protective clothing or equipment: Wear regularly laundered coveralls or lab coat to minimize skin exposure.
Workplace hygienic practices: Wash with soap and water after contact. Avoid exposure to mists.
Environmental exposure controls: Have oil-absorbent materials easily available.

9. PHYSICAL AND CHEMICAL PROPERTIES

Appearance and odor: clear light-green liquid with slight vegetable oil odor pH: neutral

Closed cup flash point: 310 — 320°C Autoignition temperature: 401 — 404°C

Boiling point: >360°C Relative density (H.O =1): 0.92

Vapor pressure (mm Hg): <0.01 @ 20°C Pour point: -18 to -24°C

Vapor density (air = 1): n/a Evaporation rate (butyl acetate = 1): nil

Solubility in water: negligible; < 0.1% Volatile organic compounds: < 0.001 g/L

Viscosity: 33 — 35 mm?/s at 40°C Miscibility: mixes with other dielectric fluids except silicone

10. STABILITY AND REACTIVITY

Stability: Envirotemp FR3 fluid is stable under normal conditions of use.
Incompatibility (materials to avoid): Avoid contact with strong oxidizing agents.
Hazardous decomposition products: none

Hazardous Polymerization: will not occur

Stabilizers: not required

Hazardous exothermic reaction: Slight when exposed to flame; can react with oxidizing materials. Class Il B liquid. Clay
materials (Fuller’s earth, oil dry products) saturated with Envirotemp FR3 fluid can, under certain conditions, undergo a slow
oxidation that releases heat. If the heat so released cannot escape, it is possible that the temperature may increase and
ignite combustible materials in close contact.

11. TOXICOLOGICAL INFORMATION
Carcinogenicity: none  NTP: no IARC monographs: no OSHA regulated: no

Envirotemp FR3 fluid base oils are “generally recognized as safe” (GRAS) by the U.S. Food and Drug Administration and
allowed for human consumption as a food and as a component that is allowed in contact with human food.

12. ECOLOGICAL INFORMATION

Acute oral toxicity (OECD 420 - rats): LDso >2000 mg/kg

Acute aquatic toxicity (OECD 203 - trout): LCso >1000 mg/kg; NOAEC >1000 mg/kg
Aquatic biodegradation (OPPTS 835.3110): readily biodegradable, >99%
Biological oxidation demand (5-Day SM5210B): 250 ppm

Chemical oxygen demand (SM5220D): 560 ppm BOD/COD ratio: 45%
Petroleum hydrocarbon content: none

Environmental physical hazard: Envirotemp FR3 fluid shares physical hazards common to all oils such as coating
feathers, fur, and gills.

13. DISPOSAL CONSIDERATIONS
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Recycling: Consult with local used oil recyclers, restaurant grease recyclers, fat rendering companies, or biodiesel
producers.

Hazardous Waste: Envirotemp FR3 fluid itself, when discarded or disposed of, is not a hazardous waste.
Disposal: Incinerate or landfill in accordance with local regulations. Do not pour into drains or waterways.

14. TRANSPORT INFORMATION

Harmonized System Tariff Classification (Schedule B): 1507.90.4050
National Motor Freight Classification (NMFC): 155250

Euro Tariff: 15 07 90 00 00

15. REGULATORY INFORMATION

Envirotemp FR3 fluid itself, when discarded or disposed of, is not listed as a hazardous waste per 40 CFR 261 and is not a
used oil per 40 CFR 279. Envirotemp FR3 fluid is a preparation not classified as dangerous according to Directive
1999/45/EC.

16. OTHER INFORMATION

Technical information available at the Cooper Power Systems website: www.cooperpower.com

This Material Safety Data Sheet has been prepared in order to help the users of Envirotemp FR3 fluid. The data contained
herein is, to the best of our knowledge, accurate as of the date of preparation of this sheet.

Effective Date: September 22, 2011

Page 4 of 4 Bulletin 98082 September 2011



WESTERN PACIFIC ENTERPRISES GP

ELECTRICAL TECHNOLOGY AND INSTALLATIONS

P 1321 KETCH COURT, COQUITLAM, B. C. V3K 6X7 TEL 604-540-1321 FAX: 540-1390
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N

DOCUMENT: [] MEMORANDUM FOR: X APPROVAL [l COMMENT
[1 INSTRUCTION [l YOURREVIEW [] INFORMATION
[l FIELD REPORT [l ACTION [l RECORD
X SUBMITTAL [l YOURUSE [l RESUBMITTAL
TO: PWGSC PROJECT: EQS Power Generation Syst
Esquimalt Graving Dock OUR REF: C847
SSES - Standby Power Generation System DATE: Oct 12, 2016
ATTN:{Jamie LeBlanc} FROM: Gord Webster

DOCUMENT / DRAWINGS TRANSMITTAL 034
File Name: Draw - AIP2PAC - EGD - SSES-SPGS - 6SES-SP-0

THE FOLLOWING DOCUMENTS / DRAWINGS ARE BEING TRANSMITTED:

Number File Type File Name and Description Status
of copies
1 PDF 6SES-SP-0 (4pgs) RAR
1 PDF Custom WP Enclosure #3277 (1pgs) RVW

RVW = Reviewed, RAN = Reviewed as Noted, RAR = Revise & Resubmit, REJ = Rejected

COMMENTS:
Reference Specification Section — Dwg notes
Seismic anchoring will follow under separate cover.

Sincerely,
P / ‘ ;“‘ / .".‘
LK»?}\ f;";,yl/t'v/ =

Gord Webster
Project Manager
Western Pacific Enterprises GP

Cc: Jamie LeBlanc
Cc: Galen Potash-Kooyman
Cc: lain Barnes

Sent by: ] Mail ] Courier [] Hand [ ] Fax X Email
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WP Enclosure 6SES-SP-0

3 Point SS Padlockable Handle

Weld On Hinges

Lifting TabS\

Door Stays
Mechanism

= = 2875 -
] ]
] (ﬂl 93.000 Cutout
r 4.000
[ =<
2 x #10-32 x 0.5" Grounding Studs
28.500
38.000 ~ 1o -
~=—26.000 ——
37.+5O 2x2x 0.188 Angle SECTION A-A
3 Sides Outside
24.750___| !
-\
I ¥Open Bottom — UNLESS OTHERWISE SPECIFIED: NAME =~ DATE TITLE:
Inside measurements IMENSIONS ARE ININGHEs | DRAWN | EP. | 9/28/2016 CUSTOM ENCLOSURE
1x .1X 0.1.88 M CDDE TOLERANCES 0,01 CHECKED P, SIZE 93 x 38 x 26
1 Side Inside MATERIAL commenTs:  Type 3R SIZE DWG. NO REV
Aluminum 1/8 Weatherpioof Enclosure ¥ . .
Solid welded
P o dgaena B 3277 WPE
ELECTRIC PRODUCTS LTD DO NOT SCALE DRAWING IND-3R-A SCALE: 1:24 WEIGHT: SHEET 1 OF 1

THE INFORMATION CONTAINED IN THIS DRAWING IS THE SOLE PROPERTY OF CODE ELECTRIC PRODUCTS LTD. ANY REPRODUCTION IN PART OR AS A WHOLE WITHOUT THE WRITTEN PERMISSION OF CODE ELECTRIC PRODUCTS IS PROHIBITED.
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DESCRIPTION

BY

No T—bus

91.50
[2324]

63

1.50 |
[38]

SWITCHBOARD GENERAL NOTES
PRODUCT DESCRIPTION & RATINGS

Power System Data
600Y/347V 3Ph 4W 60Hz / 3 Phase Wye
Solidly Grounded
System Short Circuit Current Rating: 42kA RMS
Incoming Section 1 Cable Through the Bottom Left of Lineup

Bus System Data
1600A Silver Plated Copper Single Section with No Main Bus
(1) .25x.875 IN/6x22 mm Cu Ground Bus
Enclosure Data
Type 1 Free Standing
TOP PLATE
Sprinklered Equipment per CEC Part 1 Rule 26—008
Exterior Paint Color: ANSI 49
Front Accessibility Only Required
Handling: Rollers & Lifting Assemblies
Estimated Shipping Weight
Shipping Split 1 745.00 lbs / 337.93 kgs
Complete Lineup 745.00 Ibs / 337.93 kgs

—Code Standards
CSA C22.2 NO. 31
Not Suitable for Service Entrance
Not Suitable for Mounting on Combustible Floor

Rating Nameplates
ST1—Section Bus 1600A

PRODUCT INFORMATION

Wiring

All Gray SIS Wire and Min Size #14 Unless Otherwise Noted, and #12 Ground Wire.

NOTE: (90 Deg. C) insulated conductors must be sized per the (75 Deg. C)
column of the CE Code Tables.

Instruction Bulletins
Reference 80043—055 For Handling, Installation,

Anchoring, Inspection And Maintenance Information

DUAL DIMENSIONs: INCHES

MILLIMETERS
JOB_NAME: ESQUIMALT GRAVING DOCK STANDBY EQUIPMENT DESIGNATION: 6SES—SP—-0
JOB LOCATION:  ESQUIMALT BC EQUIPMENT TYPE: QED SWITCHBOARD
DRAWN BY: ASHISH UPPAL DRAWING TYPE: ELEVATION VIEW
ENGR: ALIREZA MOAYER [@]saiare D |
DATE: NOVEMBER 28, 2016 by Schnelder Electric

DRAWING STATUS: RECORD

DWG# F38802251-001-01 lpc 1 oF 2 | REV —




REV DESCRIPTION BY DATE — [——== — [ —/— N — ey
=~ = = = e — = —=—/—
31.00
2.50 . [787] _.| 2.50
[64] [64]
~ « -
~14.757
« \\Uwﬂ R
1
m.mog
[64]
TOP _VIEW — FRONT
.50 Jtlmx_roolv
[13] [610]
fl f
31.00
91.50 N%m . [787]
[2324]
90.00 b i | {
[2286] 24.0021.00 3.00 | /=~
[610] [533] [76] Rmmu
@ « \o\ » /o
1.50 § 36.00
[38] [914]
.75/[19] DIA
MTG HOLES OFFSET
3.00/[76] TYP
) FROM SIDE FLOOR PLAN — FRONT
LEFT SIDE VIEW
. INCHES
DUAL DIMENSIONS: MRS
JOB_NAME: ESQUIMALT GRAVING DOCK STANDBY EQUIPMENT DESIGNATION: 6SES—SP-0
JOB LOCATION:  ESQUIMALT BC EQUIPMENT TYPE: QED SWITCHBOARD
DRAWN BY: ASHISH UPPAL DRAWING TYPE: SIDE, TOP VIEW & FLOOR PLAN
ENGR: ALIREZA MOAYER [@]scuare D |
DATE: NOVEMBER 28, 2016 by Schneider Electric

DRAWING STATUS: RECORD

pwG# F38802251-001-01 f[pPc2 oF 2 |REV -




REV DESCRIPTION BY DATE E—— — | —/— N PE— ===
= = —— === == = —/—
K pl—
PK 1200A 3P
1600A | INTERIOR
& 2
PK 400A 3P
A A
3/0-750KCMIL
AL_MECH_LUG,AL/CU_CABLE
4 — PER PHASE
&NEUTRAL
,; SECTION 1
JOB NAME: ESQUIMALT GRAVING DOCK STANDBY EQUIPMENT DESIGNATION: 6SES—SP—0
JOB LOCATION:  ESQUIMALT BC EQUIPMENT TYPE: QED SWITCHBOARD
DRAWN BY: ASHISH UPPAL DRAWING TYPE: ONE LINE
ENGR: ALIREZA MOAYER [@[scuare D |
DATE: NOVEMBER 28, 2016 by Schnelder Electric.
DRAWING STATUS: RECORD pwe# 038802251-001-01 Ipc 1 oF 2 | REV -




REV DESCRIPTION BY DATE i — | =/ ——— — | —=/—
A_|MINOR REVISION KP | 1272172016 || = |-—— — [ — ey —
LEGEND
POWER STYLE QED—2 SWITCHBOARD
EN |Argos Power Supply
CT|CKT| GMD | DEVICE/FRAME | TRIP [FUSE/ LUG/WIRE  INFORMATION GF |Ground Fault
P DESIGNATION N/P ACCESSORIES NOTES
NO | NO |HEIGHT RATING AMP | TRIE | # /P Tary [Prnse WIRE RANGE|QTY | NEUT WIRE RANGE / PLA |Padlock Attachment—Fixed
1 = = Incoming Connection = = = = 4 3/0 — 750 kemil 4 3/0 — 750 kcmil MX [Shunt Trip
1 | 1| 9in | PK 1200A Plug A [1200A |A-LSIG| 3P No | 4 | 3/0 — 500 kemil | 4 | 3/0 — 500kemil [Sf MX.MO MO |Motor Operated
1] 2 | 9in | PK 400A Plug A | 400A |A-LSIG| 3P No | 3 | 3/0 — 500 kemil | 3 | 3/0 — 500kemil [Sf MX.MO

JOB_NAME: ESQUIMALT GRAVING DOCK STANDBY EQUIPMENT DESIGNATION: 6SES—SP—-0

JOB LocATION:  ESQUIMALT BC EQUIPMENT TYPE: QED SWITCHBOARD
DRAWN BY: ASHISH UPPAL DRAWING TYPE: SCHEDULE

ENGR: ALIREZA MOAYER [ sauare D]

DATE: NOVEMBER 28, 2016

by Schneider Electric

DRAWING STATUS: RECORD

pwG# 038802251-001-01 |[P62 oF 2 TRevA




REV DESCRIPTION BY DATE o [pempuee — [ —/— = === —
—— S I | R S e | i /-
CONTACTS AT
800A 600/347 LINE BUS P FRAME CIRCUIT BREAKER circuit 1
A) () (c
® ®© ( NO1 -
(B_PHASE) T c1 02
s ~12 N A FUSE UAT@l o REMOTE TRP o——
= (A_PHASE) FHQ-R ZpFUSES | M P10 PO1 SHUNT TRIP 1 ckt 1 25
_.: | 25430-20200 T 9070130005 |72 _H_HD
\w_ \w_ H1 H2 120VAC
I NS T U
@ n 1 Y Y YU rYyym _\If
0
T | 4 L& REM REM
J_f Not P10 OPEN Ckt1 ~ CLOSE Ckt1
_ 63 _
T1 T2 A41 A21
= NOT
A4 A2 B4

CONTACTS AT

P FRAME CIRCUIT BREAKER circuit 2

NO1

OAU Cc2
UA

MOTOR MECHANISM

PO1

O REMOTE TRIP oO——

26
SHUNT TRIP 2 ckt 2
REM REM
OPEN Ckt2 CLOSE Ckt2
A42 A22
A4 A2 B4

MODULE

Al

MOTOR MECHANISM
MODULE

EQUIPMENT DESIGNATION: 6SES—SP-0

JOB NAME: ESQUIMALT GRAVING DOCK STANDBY

JoB_LocATioN:  ESQUIMALT BC EQUIPMENT TYPE: QED SWITCHBOARD
DRAWN BY: ASHISH UPPAL DRAWING TYPE: WIRING DIAGRAM
ENGR: ALIREZA MOAYER Schneider
DATE: NOVEMBER 28, 2016 LPElectric

DRAWING STATUS: RECORD

pDwG# W38802251-001-01 [pc1 oF 2 [Rev-




DESCRIPTION BY DATE I p——

LINE
NOTES:
REFER TO BREAKER MANUAL FOR COMPLETE BREAKER TERMINAL INFORMATION

NOTE 6
REFER TO ONELINE/SCHEDULE DRAWING FOR ACCESSORIES PROVIDED.

WHITE

ALL WIRES ARE #16 MTM, UNLESS NOTED OTHERWISE.
INSTALL 3/4 INCH FLEXIBLE CONDUIT AROUND SHIELDED CONDUCTORS.
REMOVE THE FACTORY INSTALLED JUMPER BETWEEN T1 & T2.

i
2
3
4
SEE NOTE 9 5.
6. THIS NEUTRAL CONNECTION IS PROVIDED BY VENDOR.
2
8
9
0

.
by o HI OF NEUTRAL CT ALWAYS POINTS TO BOTTOM.
- DO NOT REMOVE FACTORY INSTALLED Z3-Z4 OR Z3—75 JUMPER UNLESS DICTATED BY SYSTEM ZSI WIRING.
NOTE 7 RED INSTALL 2.2 nF CAPACITOR & JUMPER IF NOT ALREADY PRESENT.
BLK S o BLK 10. REFERENCE BULLETIN 48041—-082—XX FOR ADDITIONAL CT CONNECTION INFORMATION.
TYPICAL NEUTRAL SENSOR CONNECTION NOTES 5&8 /\/'\
R EREEEEEEEEREIREE [©)
Z1 |72 |73 |24 |2ZS (M1 [ M2 | TL|T2 | T3 | T4 |F2 VN
5.5 5 3 Z2E2E2B2e | (2
2213 |Z2FdES, |, BEREREEER 2
afls [nElomsl2 |8 EsEobskege| |53
LINE
M3 F1
NOTE 6 o
e CIRCUIT BREAKER |,
vel¥e
valVD
GND
T4 SEE NOTE 9
i)
T \/
T2 HIELD
Akl NOTE 7 RED Rep
TR o
TYPICAL NEUTRAL SENSOR CONNECTION NOTES 6&9 /\/ "\ P
PR IEREEEEREREIE e[®]e @
Z1 |72 | Z3 | Z4 | Z5 (M1 [ M2 [ TL |T2 | T3 | T4 |F2 VN
2z[E mm_mmmmr mmmmmm%mm mm
- 3 2 TRIP UNITS SHOWN
CIRCUIT BREAKER |, | |2 (TYPICAL CONNECTIONS)

(PP in I/L with GF only)

JOB NAME: ESQUIMALT GRAVING DOCK STANDBY EQUIPMENT DESIGNATION: 6SES—SP—0

JOB LOCATION:  ESQUIMALT BC EQUIPMENT TYPE: QED SWITCHBOARD

DRAWN BY: ASHISH UPPAL DRAWING TYPE: WIRING DIAGRAM

ENGR: ALIREZA MOAYER Schneider

DATE: NOVEMBER 28, 2016 LPElectric

DRAWING STATUS: RECORD DWG# W38802251-001-01 lpc2 oF 2 | REV -




REV DESCRIPTION BY DATE - |- — | ——=/—=/—-
— 7/ — /=
CKT RATING | PHASE BUS PHASE BUS | RATING CKT
NO ACCESSORIES TYPE AMP/P | CONN CONN | awp/p| TYPE ACCESSORIES NO
49.50”
» MOUNTING »
4.50” BLANK oo 4.50” BLANK
MAX FRAME
SIZE
4.50” BLANK b 4.50" BLANK
ON LEFT
J
4.50” BLANK ON RIGHT 4.50" BLANK
4.50” BLANK 4.50" BLANK
4.50” BLANK 4.50" BLANK
4.50” BLANK 4.50" BLANK
-.g:::g._-
450" BLANK -8 _|_%-4 ABC 100 /3 HD PS 4.50" FP 2
-.5:::3._-
4.50" BLANK -8 _|_%-4 ABC 100 /3 HD PS 450" FP 4
HCP <€ _ & --
150" BLANK PHASE BUS [ ¢, % -
1.50" BLANK - FRONT | | ®-4  ABC 100 /3 HD PS 450" FP 6
L -5 1> - -8 _ >
1 PS 4.50" FP HD 100/3| ABC p=<_) >4 T~ <5 >--
-8 >4 —ggs F$__%-1 ABC 100 /3 HD PS 4.50" FP 8
- N
o, £y
Std. LS| 80% 400AS -5 % -
3 Lo 300AT/3) ABC | $__%-4 aBsC 100 /3 HD PS 4.50" FP 10
—¢ %= BACK < -4
e 5 2
PHYSICAL DATA ELECTRICAL DATA
ENCLOSURE Type 1 SYSTEM: 600Y/347V 3Ph 4W 60Hz
Surface with Door System Ampacity: 400A
FRONT CAT#: HCW86TSD 42kA SYMS. SCCR
BOX CAT#: HC4286DB Series Rated w/ LL
DIMENSIONS: MAIN:  MAIN  LUGS : 400A
86"H x 42”W x 9.5”D Bottom FEED
WIRE BENDING SPACE: INCOMING CONDUCTORS(S) PER NEC
TOP — 11.66 Wire Bending Space:
BOTTOM — 17.50 (2) #4 — 600 kemil
LEFT SIDE — 8.66 BRANCH MOUNTING TYPE: PLUG—-ON
RIGHT SIDE - 877 = ——————————— BRANCH SUMMATION———————————
PBA: 418 6 — 100A/3P—PS HD 1 — 300A/3P LD STD LSI
BUSSING: Copper
Tin Plated
OPTIONAL FEATURES:
SHIP COMPLETELY ASSEMBLED
BRANCH USER PLACEMENT WESTERN PACSIFSI(:E:N;ERP:LSET:GP- SHOP DRAWINGS
PROJECT: tandby Power
Copper GROUND BAR wer  caar A
COPPER SOLID NEUTRAL Date: g Nov, 2016 V
REVIEWED by _GW_
JOB_NAME: ESQUIMALT GRAVING DOCK STANDBY EQUIPMENT DESIGNATION: _ 6SES—SP-2
JOB LOCATION: Esquimalt BC EQUIPMENT TYPE: |-Line ( Circuit Breaker Type) PANEL 1 OF 1
DRAWN BY: (Q20) DRAWING TYPE: ONE [INE DIAGRAM
ENGR:
DATE: November 09 2016
DRAWING STATUS: QUOTE DWG# 03880225101 [Pc1  oF T REV —




REV DESCRIPTION BY DATE - |- — | ——=/—=/—-
1 7 - =
CKT RATING | PHASE BUS PHASE BUS | RATING CKT
NO ACCESSORIES TPE | oMp/P | CONN CONN | awp/p| TYPE ACCESSORIES NO
49.50”
» MOUNTING »
4.50" BLANK FACH SIDE 4.50" BLANK
MAX FRAME
SIZE
4.50” BLANK P 4.50" BLANK
ON LEFT
J
4.50” BLANK ON RIGHT 4.50" BLANK
4.50" BLANK 4.50" BLANK
4.50" BLANK 4.50" BLANK
4.50” BLANK 4.50" BLANK
4.50” BLANK 4.50" BLANK
1.50” BLANK 1.50” BLANK
1 FA B5/1 A |5 > 150" BLANK
3 FA 1571 B < > Her |~ > ¢ 15/1 _ FA 2
5 FA 15 /1 A & >—PHASE BUS |8~ >—o B 15 /1 FA 4
L £ FRONT |~ >— C 20 /1 FA 6
7 FA 20/2 AB _;I:o_ [ | c 2071 A 5
—15 Ot AQ —0 o]
9 FA 50/3| ABC —o o— ag —o o— ABC 50 /3 FA 10
—d Ot p—O Ot
f—5 Ot Co, f—o Ot
11 FA 50/3 ABC —0 %0_ ABC 50/3 FA 12
—3 >— BACK —3 O—
B4 ¢ 4
PHYSICAL DATA ELECTRICAL DATA
ENCLOSURE Type 1 SYSTEM: 208Y/120V 3Ph 4W 60Hz
Surface with Door System Ampacity: 400A
FRONT CAT#: HCW86TSD 10kA SYMS. SCCR
BOX CAT#: HC4286DB Series Rated w/ LD
DIMENSIONS: MAIN:  MAIN  LUGS : 400A
86"H x 42”W x 9.5”D Bottom FEED
WIRE BENDING SPACE: INCOMING CONDUCTORS(S) PER NEC
TOP — 11.66 Wire Bending Space:
BOTTOM — 17.50 (2) #4 — 600 kemil
LEFT SIDE — 8.66 BRANCH MOUNTING TYPE: PLUG—ON
RIGHT SIDE - 877 = @ ——————————— BRANCH SUMMATION———————————
PBA: 418 5 — 15A/1P FA 1 — 20A/2P FA
BUSSING:  Copper 4 — 50A/3P FA 2 — 20A/1P FA
Tin Plated
OPTIONAL FEATURES:
SHIP COMPLETELY ASSEMBLED
BRANCH USER PLACEM ENT WESTERN PACIFIC ENTERPRISES GP- SHOP DRAWINGS
Copper GROUND BAR PrROJECT: SSES Standby Power A
COPPER SOLID NEUTRAL WPE# caa7
Date: g Nov, 2016 V
REVIEWED by _GW_
JOB NAME: ESQUIMALT GRAVING DOCK STANDBY EQUIPMENT DESIGNATION: 2—SES—SP-2
JOB LOCATION: Esquimalt BC EQUIPMENT TYPE: |-Line ( Circuit Breaker Type) PANEL 1 OF 1
DRAWN BY: (Q20) DRAWING TYPE: ONE LINE DIAGRAM
ENGR:
DATE: November 09 2016
DRAWING STATUS:  QUOTE DWG# 03880225101 [Pc1  oF 1 [REV -




WESTERN PACIFIC ENTERPRISES GP
W ELECTRICAL TECHNOLOGY AND INSTALLATIONS

W 1321 KETCH COURT, COQUITLAM, B. C. V3K 6X7 TEL 604-540-1321 FAX: 540-1390

DOCUMENT: [] MEMORANDUM FOR: X APPROVAL [l COMMENT
[1 INSTRUCTION [l YOURREVIEW [] INFORMATION
[l FIELD REPORT [l ACTION [l RECORD
X SUBMITTAL [l YOURUSE [l RESUBMITTAL
TO: PWGSC PROJECT: EQS Power Generation Syst
Esquimalt Graving Dock OUR REF: C847
SSES - Standby Power Generation System DATE: Oct 7, 2016
ATTN:{Jamie LeBlanc} FROM: Gord Webster

DOCUMENT / DRAWINGS TRANSMITTAL 032
File Name: Draw - AIP2PAC - EGD - SSES-SPGS - Panel 6A & 6C Custom

THE FOLLOWING DOCUMENTS / DRAWINGS ARE BEING TRANSMITTED:

Number File Type File Name and Description Status
of copies
1 PDF 6A (1pgs) RAN
1 PDF 6C (1pgs) RAN

RVW = Reviewed, RAN = Reviewed as Noted, RAR = Revise & Resubmit, REJ = Rejected

COMMENTS:
Reference Specification Section — Dwg notes
Custom design due to space limitations.

AES ENGINEERING LTD.

{(~e= REVIEWED ONLY

REVIEW IS FOR GENERAL COMPLIANCE WITH CONTRACT DOCUMENTS. APPROVAL OF
DIMENSIONS AND OTHER GENERAL CONSTRUCTION FEATURES IS NOT IMPLIED.

Sincerel [Jrevewen [CJrevise anD ResusmIT
y REVIEWED AS MODIFIED [_]NOT REVIEWED

/) /) / f" Project Number: 1-16-008  Date: 2016-10-18
/ N . T
: 4 Reviewed By: __Jacob Bielin

/ / / /
L/ [ ff (el S . -
A A TIAT<
; y k‘},‘: | VPV ‘L',

Gord Webster
Project Manager
Western Pacific Enterprises GP

Cc: Jamie LeBlanc
Cc: Galen Potash-Kooyman
Cc: lain Barnes

Sent by: L1 Mail [ ] Courier  []Hand [ ] Fax X Email
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REV DESCRIPTION BY DATE - |- — | —=/—=/—=
o Iy | s — [
HJ
R
CKT RATING RATING CKT
0 ACCESSORIES ™E |jese| ==  |ae/e TE ACCESSORIES N0
1 —S | —¢ <$__%-1 20/1 EJB PREPARED SPACE 2
3 EJB 50/3—8 | >¥—1—9—1-<__>-{ 20/1 EB PREPARED SPACE 4
5 —5_ _— e-<$__-4 20/1 EUB PREPARED SPACE 6
7 PREPARED SPACE EJB 20/F-4__%-¢ <$__%>-1 20/1 EJB PREPARED SPACE 8
9 PREPARED SPACE EJB 20/1F=<__% @ <$__%>-1 20/1 EJB PREPARED SPACE 10
11 PREPARED SPACE EJB 20/1F=<__% <$__%-4 20/1 EJB PREPARED SPACE 12
13 PREPARED SPACE EJB 20/ --__% <$__%-4 20/1 EUB PREPARED SPACE 14
15 PREPARED SPACE EJB 20/1F=-<__% & <$__%-4 20/1 EJB PREPARED SPACE 16
17 PREPARED SPACE EJB 20/ --__% <$__%-1 20/1 EJB PREPARED SPACE 18
19 PREPARED SPACE EJB 20/1F=-<__% <$__%-1 20/1 EJB PREPARED SPACE 20
21 PREPARED SPACE EJB 20/1F=-<__% & <$__%-4 20/1 EJB PREPARED SPACE 22
23 PREPARED SPACE EJB 20/1F=<__* <$__%-1 20/1 EJB PREPARED SPACE 24
25 PREPARED SPACE EJB 20/1-45__%-¢ <$__%>-4 20/1 EJB PREPARED SPACE 26
27 PREPARED SPACE EJB 20/1F-<4__% & <$__%-4 20/1 EJB PREPARED SPACE 28
29 PREPARED SPACE EJB 20/1-5__% <% -4 20/1 EJB PREPARED SPACE 30
31 PREPARED SPACE EJB 20/1=-<% * 32
33 ® 34
35 36
37 38
39 & 40
41 BLANK BLANK 42
EIRZ R R

PHYSICAL DATA

ENCLOSURE Type 2

BUSSING:

Su

rface with Door

FRONT CAT#: NC62S
BOX CAT#: MH62H
DIMENSIONS:

62”"H x 20”W x 5.75"D
WIRE BENDING SPACE:

TOP — 5
BOTTOM — 13.25
SIDE — 4.1

PBA: 550
Copper

Silver/Tin Plated
OPTIONAL FEATURES:

SHIP COMPLETELY ASSEMBLED
DRIP_HOOD

ALUMINUM SOLID NEUTRAL
ALUMINUM GROUND BAR

This is dependant on your
contractor's proposed wiring
solution

ELECTRICAL DATA

SYSTEM: 600Y/347V [3Ph 4W 60Hz

System Amjpacity: 225A

25kA SYM$. SCCR
MAIN:  MAIN LU : 225A

Bottom FEED

INCOMING CONDUCTORS(S) PER NEC

Wire Bending Space:

#6 — 350 kcmil
BRANCH MOUNTING TYPE: BOLT—ON

1 — 150A/3P HJ 1 — 50A/3P EJB

28 — 20A/1P—PS EJB

Copper

WESTERN PACIFIC ENTERPRISES GP- SHOP DRAWINGS

PROJECT: SSES Standbv Power
WPE# C847 A
Date:  QOct7,2016 V

REVIEWED by _GW._

JOB NAME: ESQUIMALT GRAVING DOCK EQUIPMENT DESIGNATION: BA

JOB_LOCATION: VICTORIA BC EQUIPMENT TYPE: NF ( Circuit Breaker Type ) PANEL 1 OF 1
DRAWN BY: (Q2C) DRAWING TYPE: ONE LINE DIAGRAM

ENGR:

DATE: October 07 2016

DRAWING STATUS: _ QUOTE DWG# 038637637-01 |Pc1  oF 1 |REV -




REV DESCRIPTION BY - [-——- — | —=/——=/—-
— 7 /— - — 1=/
YYY
S/F S/F )_)_)
CKT RATING 150 159 RATING CKT
1 PREPARED SPACE EJB 20/1 -3 <$__>-{ 20/1 EB PREPARED SPACE 2
3 PREPARED SPACE EJB 20/1 — —<__>-4 20/1 EJB PREPARED SPACE 4
5 PREPARED SPACE EJB 20/1 9--5__>-1 20/1 EJB PREPARED SPACE 6
7 PREPARED SPACE EJB 20/1 $__%-1 20/1 EuB PREPARED SPACE 8
9 PREPARED SPACE EJB 20/1 —e——-5__>-4 20/1 EJB PREPARED SPACE 10
11 PREPARED SPACE EJB 20/1 <$__>-4 20/1 EJB PREPARED SPACE 12
13 PREPARED SPACE EJB 20/1 $__>-4 20/1 EJB PREPARED SPACE 14
15 PREPARED SPACE EJB 20/1 —e—1+<__>-1 20/1 EJB PREPARED SPACE 16
17 PREPARED SPACE EJB 20/1 $__%-1 20/1 EJB PREPARED SPACE 18
19 PREPARED SPACE EJB 20/1 <$__%-1 20/1 EJB PREPARED SPACE 20
21 PREPARED SPACE EJB 20/1 —e—1—<__>-4 20/1 EJB PREPARED SPACE 22
23 PREPARED SPACE EJB 20/1 <$__>-4 20/1 EB PREPARED SPACE 24
25 PREPARED SPACE EJB 20/1 <$__>-4 20/1 EB PREPARED SPACE 26
27 PREPARED SPACE EJB 20/1 — < >-4 20/1 EJB PREPARED SPACE 28
29 BLANK TI BLANK 30
S
This is dependant on your
contractor's proposed wiring
solution
PHYSICAL DATA ELECTRICAL DATA
ENCLOSURE Type 2 SYSTEM: 600Y/347V [3Ph 4W 60Hz
Surface with Door System Ampacity: 200A
FRONT CAT#: NC68VS 25kA SYM$. SCCR
BOX CAT#: MH68H MAIN:  MAIN LU : 200A
DIMENSIONS: Bottom FEED
68"H x 20”W x 5.75"D INCOMING CONDUCTORS(S) PER NEC
WIRE BENDING SPACE: Wire Bending Space:
TOP — 12.25 #6 — 350 kcmil
BOTTOM — 17 BRANCH MOUNTING TYPE: BOLT—ON
SObE - 41  ———— BRANCH SUMMATION———————————
PBA: 551 2 — 150A/3P HJ 28 — 20A/1P—PS EJB
BUSSING:  Copper
Silver/Tin Plated
OPTIONAL FEATURES:
SHIP COMPLETELY ASSEMBLED Copper
DRIP_HOOD
ALUMINUM SOLID NEUTRAL
ALUMINUM GROUND BAR
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PowerPact™ Circuit Breakers Main Breakers 6A & 6C
H- and J-Frame Circuit Breakers Class 611 / Refer to Catalog 0611CT1001

H-frame 150 A Thermal-magnetic CSA/UL Current-Limiting v Circuit Breakers (600 Vac) with Factory Sealed Trip Unit

Suitable for Reverse Connection s &
G e | e
- C Wire Range
ey~ | Poe | Normosr ™ | Proe | oo | Pres

AC Magnatic
Curen
Raling @ e i
o | o | W |

2-pole, 600 Vac 50/60 Hz

15 350 | 750 | HDL26015 HGL26015 HJL26015 HLL28015
20 350 750 HDL26020 HGL26020 HJL26020 HLL26020
25 350 750 HDL26025 HGL26025 HJIL26025 HLL28025
30 350 | 750 | HDL26030 HGL26030 HJL26030 HLL26030
35 400 | 850 | HDL26035 HGL26035 HJL26035 HLL26035
HD and HG 2 Pole g [ =] o e o e
Thermal-Magnetic Trip Unit 50 400 | B850 | HDL26050 HGL26050 HJL26050 HLL26050 opes A
60 800 | 1450 HDL26060 HGL26060 HJL26060 HLL 26060 AWG
70 800 | 1450 | HDL26070 HGL26070 HJL26070 HLL26070 CuorAl
B0 800 1450 HDL26080 HGL26080 HJL26080 HLL 26080
30 800 | 1450 | HDL26090 HGL26090 HJL26030 HLL 26090
100 900 | 1700 | HDL26100 HGL26100 HJL26100 HLL26100
w 110 800 1700 HDL26110 HGL26110 HJL26110 HLL26110
= 125 900 | 1700 | HDL26125 HGL26125 HJL26125 HLL26125
X 150 900 | 1700 | HDL26150 HGL26150 HJL26150 HLL26150
= 3-pole, 600 Vac 50/60 Hz
m 15 350 [ 750 HDL36015 HGL36015 HJL36015 HLL36015
= 20 350 | 750 | HDL38020 HGLB020 HJL36020 HLL36020
] 25 350 | 750 HDL36025 HGL36025 HJL36025 HLL36025
E 30 350 750 HDL36030 HGL36030 HJIL36030 HLL36030
35 400 | 850 HDL36035 HGL36035 HJL36085 HLL36035
™ 40 400 | 850 HDL36040 HGL36040 HJL36040 HLL36040
LLI 45 400 | 850 HDL36045 HGL36045 HJL36045 HLL36045 RS
&) 50 400 | 850 HDL36050 HGL36050 HJL36050 HLL36050 #1430
60 800 | 1450 HDL36060 HGLIB060 H.L36060 HLL36060 Gﬁ\'{:‘rGN
H-Frame 70 B00 1450 HDL368070 HGL36070 \ HJL36070 HLL36070
Thermal-Magnetic Trip Unit 80 800 | 1450 | HDL36080 HGL36080 | "\ HJL36080 HLL36080
90 B00 1450 HDL36030 HGL36090 \ HJL36030 HLL36090 .
100 900 | 1700 | HDL36100 HGL36100 f TN HJL36100 HLL36100 Main Brk 6 A
110 800 1700 HDL36110 HEGL36110 \ HJL36110 HLL36110
125 900 | 1700 | HDL36125 HGL36125 HJL36125 HLL36125 .
150 900 | 1700 | HDL36150 HGL35150 \~$\ HJL36150 HLL36150 Main Brk 6C
J-frame 250 A Thermal-magnetic (600 Vac) Factory Sealed Trip Unit Suitable for Reverse Connection sa
Rating @ i
WC | Low Catalogue | pice
2-pole, 600 Vac 50/60 Hz
150 750 1500 JOL26150 JGL26150 JIL26150 JLL2E150 = ALT7SJD
#4-4/0 AWG
175 875 | 1750 | JDL26175 JGL26175 LIL26175 JLL26175 - AlorCu
200 1000 | 2000 | JDL26200 JGL26200 JJL26200 JLL26200 - AL250JD
225 1125 | 2250 | JDL26225 JGL26225 JL26225 JLL26225 = #3/0-350 kemil
250 | 1250 | 2500 | JDL26250 JGL26250 LIL26250 JLL26950 = AlorCu
3-pole, 600 Vac 50/60 Hz
150 750 1500 JDL36150 JGL36150 LIL3E150 JLL36150 JRL36150 AL175JD
175 875 | 1750 | JDL36175 JGL36175 JL36175 JUL3B175 JRL3B175 Al ur&m
200 1000 | 2000 | JDL36200 JGL36200 JIL36200 JLL36200 JRL36200 ALZ500D
295 1125 | 2250 | JDL36225 JGL36225 JI36225 JLL36225 JRL36225 #3/0-350 kemil
250 | 1250 | 2500 | JDL36250 JGL36250 JL36250 JLL36250 JRL36250 Aloe G

m See catalogue for circuit breakers with field interchangeable trip units.

4 For 100% rated circuit breakers, add a “C” in the 9th character place (for example, HDL36015C or JDL26150C). 100% rated circuit breakers have
copper lugs and can only be used with copper wire.

¥ Circuit breakers with J, L, and R interrupting ratings are CSA/UL certified as current limiting.

H- and J-frame Termination Options

Interrupting Ratings (kA) A--Line (sce Section 5)
LR F = No Lugs (includes terminal nut kit)

Voltage| D | G | J
240V | 25| 65| 100| 125|200 L =Lugs bothends
250V |78 35 65 (100200 M = Lugs "ON" end Terminal Nut Kit ‘Off” ond
500V 11218 25 50 100 P =Lugs "OFF" end Terminal Nut Kit“On’” end
N = Plug-in+
D = Drawout¢ Plug-in
Accessories - DE3-39 5 = Rear Connected 4
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Moulded Case Circuit Breakers

Enclosures—Accessories, Dimensions

Accessories
Insulated Groundable Neutral Assembly

Circuit Breaker Neutral Assembly For Use With . .
Terminal Lug Data—Total Available
] Ampere NEMA 1 & 3R NEMA 4, 4X, 5,12 & 12K NEMA 7 & 9 (Line plus Load)
Cat. No. Prefix Rati - - - AWG/kemil
ating Cat. No. Price Cat. No. Price Cat. No. Price
FAL, FHL, FCL 100\  SN100FA SN100FA — FAoeog?/)v1—4f11)/ 9 f_“e%(j);ﬁ;‘(ﬁ N ol
FAL, FHL, FIL 100 - - 100SNA FA100X/Y—(1) 14— 3 Cui, plus (1) 144 Cu
HDL,HGL,HJLHLL 15-100 SN100FA SN100FA — (4) 14-1/0 Cu or (4) 12-1/0 Al
HDL,HGL,HJLHLL 125-150 SN400LA SN400LA — (2) 1-600 or (4) 1-250 Al/Cu, plus (2) 4-300 Al/Cu
JDL,JGL,JJLJLL 150-250 SN400LA SN400LA — (2) 1-600 or (4) 1-250 Al/Cu, plus (2) 4-300 Al/Cu
KAL, KHL 225 SN225KA — — (2) 4-300 Al/Cu, plus (2) 14-1/0 Al/Cu
KAL, KHL, KIL, KCL 225 — SN225KA — (2) 4-300 Al/Cu, plus (2) 14-1/0 Al/Cu
KAL, KHL 225 — — 225SNA (4) 6-300 Cu
KAL, KHL, KIL, KCL 250 — SN400LA — (2) 1-600 or (4) 1-250 Al/Cu, plus (2) 4-300 Al/Cu
taL, - gjt LoL. LIL 400 400SN — — (2) 1-600 or (4) 1-250 Al/Cu, plus (2) 4-300 Al/Cu
@ OXC O e 400 — SN400LA — (2) 1-600 or (4) 1-250 Al/Cu, plus (2) 4-300 Al/Cu
e LCL, LIL, LXL m, LXIL = 400 — SNC400LX & — (2) 2-600 Cu, plus (2) 6-250 Cu
& LCL, LXL
w LIl LXIL, LEL 600 — SNC800LX o — (4) 2-600 Cu, plus (1) 2-4/0 Cu
o MG, MJ ¥ 300-800 A AL800SN AL800SN AL800SN (6) 3/0-500 Al/Cu, plus (2) 6-250 Al/Cu
g PG, PJ, PLO 600-1200 A SN1200 SN1200 — (8) 750 Max. Al/Cu, plus (2) 350 Max. Al/Cu
[ 4 All Cu neutral assembly.
o V¥ For 200% neutral applications order Jumper kit SN800SNI and 2 of kit SN1200.
Q  For applications with integral ground fault protection order Neutral Mounting Kit S33576MK and Neutral CT on page DE3-34.
L‘L’ Equipment Ground Kits
A . Ground Bar Number of Conductors Wire Range :
Q Circuit Breaker Cat. No. Prefix Cat. No. Terminals Per Terminal AWG/kemil Price
QBL, QDL, QGL, QJL
FAL, FHL, FCL, FIL,
KAL. KHL. KCL, KIL, PKOGTA2 2 1 10-2/0 Cu or 6-2/0 Al
LAL, LHL, Q4L
HDL,HGL,HJL,HLL,JDL,JGL JJLJLL PKOGTJ250 2 1 6-300 Al/Cu
LCL, LEL, LIL, LXL, LXIL
MG, MJ PKOGTA4 4 1 6-250 Al or Cu
PG, PJ, PL
Dimensions (inches) Dimensions (inches)
Approximate Dimension Approximate Dimension
Cat. No. sert H w D Cat. No. Series H w D
eries N T N
in. mm in. mm in. mm in. mm in. mm in. mm
FA0B0X ¢ E1 16.00 406 988 | 251 7.00 178 %Sﬁé : % g?-gg ggg }?-gg gg ;gg ]gz
FAOBOY ¢ E1 16.00 406 988 | 251 7.00 178 KAZ50SWE o 20.00 o8 1900 | 483 563 143
FAT00AWK E2 | 1950 495 913 | 232 | 48 124 KA250RWB E2 | 2025 514 1900 | 483 712 | 181
FA100DS E2 19.50 495 913 | 232 4.88 124 LA400AWK E2 4225 1073 1375 | 349 725 | 184
FA100F E2 19.50 495 988 | 251 413 105
FAloore BB | iF | % B | dm | 1 Laweooos B2 | 422 | or3 | fa7s | a9 | 725 | ias
FA100S E2 18.13 461 863 ) 219 413 105 LA400R E2 44.00 1118 1538 | 391 7.88 | 200
FA100X0 E1 16.00 406 988 | 251 7.00 178 LA400S E2 | 4450 1130 1538 | 391 650 | 165
FA100Y 0 E1 16.00 406 9.88 | 251 7.00 178 LXB00AWK E3 57.50 1461 2038 | 518 825 | 210
IK250AWK E2 | 4225 1073 1388 | 358 | 750 191 M800S A1 | 40-3/8 | 102552 21 5334 | 934 | 247.65
IK250DS E2 4225 1073 1388 | 353 750 191 M80OR A1 40-3/8 | 102552 21 5334 | 9-3/4 | 247.65
J250F AO1 32.40 823 1540 | 391 6.00 152 M800DS Al 40-7/8 | 103696 | 20-3/4 | 527.05 | 9-1/2 | 2413
1250 AO1 31.36 797 1436 | 365 6.00 152 MB00AWK A1 40-7/8 | 1036.96 | 20-3/4 | 527.05 | 9-1/2 | 2413
P1200S Al 52-1/8 | 1323.98 21 5334 | 9-3/4 | 24765
J250R A0t 81.05 789 1447 | 368 6.28 160 P1200R Al 52-1/8 | 1323.98 21 5334 | 9-3/4 | 24765
J250DS A01 32.26 819 9.72 247 7.94 202 P1200AWK A1 53 134620 | 20-3/4 | 527.05 | 9-1/2 | 2413
J250AWK AO1 | 3226 819 972 | 247 | 794 | 202 Q22200NRB E3 | 23.38 594 763 | 194 | 475 121
KA225AWK E2 25.25 641 950 | 241 5.38 137 Q22200NS E3 2313 588 7.63 194 4.25 108
KA225DS E2 | 2525 641 950 | 241 5.38 137 Q23225NF E3 | 2625 667 9.88 | 251 475 | 121
KA225F E2 29.88 759 1375 | 349 5.38 137 Q23225NRB E3 26.25 667 988 | 251 5.50 140
KA225RB E2 28.38 721 1250 | 318 6.13 156 Q23225NS E3 26.25 667 9.88 | 251 4.75 121
KA225S E2 28.50 724 12.38 314 5.38 137 ¢ Tapped conduit opening, top and bottom endwall: FAOG0X/Y—3/4", FA100X/Y—1-1/4",
KA225X/Y—2-1/2".
r.%
! k -
: el I T |
i [ y < ;
i . T o W i
1 L
_________ H _j - | - l—
wr - L
ww__—__J o —— l—p -l | 4 ol TR __I
Type 1 Type 3r Typ!
Q2, FA, J, KA, LA, MG, PG Q2, FA, J, KA, LA, MG, PG , KA Ik, FA, J, KA, LA, LX, MG, P
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Moulded Case Circuit Breaker

Enclosures

Circuit breaker enclosures are UL Listed, CSA Certified and are suitable for use as service entrance equip-
ment. The short circuit current rating of an enclosed circuit breaker is equal to the interrupting rating at the
supply voltage marked on the circuit breaker installed. Exceptions and restrictions are footnoted. Breakers
are ordered and shipped separately for field installation. For ground bars and neutral assemblies, refer to

page DE3-32.
Circuit Breaker Type 1 Flush Type 1 Surface Type 3RA
Catalogue Number Ampere | Number Enclosure Enclosure Enclosure
Prefix Rating | of Poles | Catalogue No. | Price | Catalogue No.| Price | Catalogue No. | Price
FAL, FHL, FCL 15-100 1,2,3 FA100F FA100S FA100RB
QBL, QDL, QGL, QJL | 100-225 ‘\C)2‘3225NFC+ Q23225NSCt Q23225NRBCT
HDL,HGL,HJL, HLL® | 15-150 2,3 A} 6§
J250F J250S J250R
FA100S JDL, JGL, JJL, JLL% | 150-250 %
KAL, KHL, FCL, FAL, | 70-225 2,3 KA225F KA225S KA225RB i‘:
FHL w
LAL, LHL, Q4L 125-400 2,3 LA400F LA400S LA400R E
KAL, KHL g
MG, MJ, PG, PJ, PL 300-800 2,3 M800S M800R [
PG, PJ, PL 600-1200 2,3 P1200S P1200R ©
A Enclosures with NRB or RB suffix have provisions for 3=4" through 21=2" bolt-on hubs in top endwall. Enclosures
with R suffix have blank endwalls and require field cut opening. m
t  Factory installed groundable neutral assembly includes (2) ground lugs and (2) neutral lugs. Equipment ground kit is
also included. o
Type 4, 4X, 5 Without Knockouts¥*
Circuit Breaker Stainless Steel (Type 12/3R)
Catalogue Number Ampere | Number Enclosure
Prefix Rating | of Poles | Catalogue No. | Price Catalogue No. Price
FA100RB
FAL, FHL, FCL 15-100 1,2,3 | FA100DS FA100AWK
KAL, KHLA, FILH 20-225 \ KA225DS KA225AWK
HDL,HGL,HJL, HLL® | 15-150
Gl AJ250D 250AWK A
JDL, JGL, JJL, JLL® | 150-250 | 2,3 J250D8 J250 OA
KILM, KCL, KAL, KHL | 110-250 IK250DS IK250AWK
LAL, LHL, Q4L 125-400 LA400DS LA400AWK
LEL+, LXL, LXIL 100-600 3 LX600AWK
LCL, LIL 300-600 LX600AWK
MG, MJ, PG, PJ, PL 300-800 2,3 M800DS M800AWK
PG, PJ, PL 600-1200 P1200AWK
*  Suitable for rainproof Type 3R application by removing drain screw from bottom endwall.
A Wire bending space provided for 250 kcmil (Al/Cu) 75°C conductors maximum.
4 LEL 100% rated circuit breaker except for 600 Amp frame.
B Short circuit rating is 100,000 AIR at 480Vac maximum.
® HLL & JLL breakers in the J250 enclosures are rated for 240Vac only.
- Type 7% Type 9l
Ciroult Breaker Cast Aluminum Cast Aluminum
b Catalogue Number Ampere Number Enclosure Enclosure
F | Prefix Rating of Poles Catalogue No. | Price | Catalogue No. | Price
= 15-60 1,2,3 FAOB60XV FA060Y®
FAL, FHLA
5 | 15-100 1,2,38 FA100XV FA100Y®
& N rl * NEMA Type 7 — Indoor Hazardous Locations — Class I, Groups C and/or D, Divisions 1 or 2.
J ) B NEMA Type 9 — Indoor Hazardous Locations — Class Il, Groups E and/or G, Class Ill, Divisions 1 or 2.
V¥ Suitable for rainproof applications—includes PKDB-1 breather and drain kit.
A Use 75°C Cu conductors only.
@ Not CSA certified
Note: Circuit breaker enclosures not to be used with MAG-GARD breakers.
Accessories - DE3-28
FA100X FA100Y Dimensions - DE3-28
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Schneider Electric Canada, Inc.
Esquimalt Graving Dock: Standby Generation SCADA Integration
Q2C: 39022265-001

1 Introduction

Schneider Electric Canada Inc., sub-contracted through WPE, integrated new equipment, listed below, for data
acquisition and monitoring of newly installed standby generation and TSC systems into the existing PSS located at
the EGD PWGSC site.

The following equipment was directly integrated of the standby generation system
(4) PowerLogic ION7650 Power Quality Meters
(1) PM8000 Energy Meter

(4) SEL 700G protection relays

(4) Kohler DM550 Generator Controllers

(1) Prosoft TCS PLC

Note: No materials were ordered or installed by Schneider Electric Canada under this project.

Single line, load bank, TCS PLC, and protection relay pop-ups were created/updated to display relevant data and

alarm points.

The PSS is not providing any automatic control functionality under the SOW for this project.

The PSS is directly polling Modbus data points from the Prosoft TCS PLC, ION7650 PQ meters, P8240 and Kohler

generator controllers to displace. Generator running status, alarms, and miscellaneous measurements pertaining
to breaker and utility status are all rendered in the PSS HMI. Functionality of the PSS and integrated devices
pertaining to this project are explained in the sections below.

1.1 Device List

The figure below lists all of the devices that have been integrated into the PSS system under this current project

Device Name Description Manufacturer | Model Address Device ID |Baud Rate |Serial
Subnet 255.255.0.0 |Gateway 10.1.0.1

SSES.PLC TC5 PLC Prosoft MVISE-MNET |10.1.15.21 nfa nfa nfa
S5ES.MO1 Generator 1 PQ Meter SEC ION-7650 10.1.11.40 nfa n/a n/a
GEN1 Generator 1 Controller Kohler DM550 Serial R5-485 to COM2 on 55E5.M01 11 19200(8N1
SSES.MOD2 Generator 2 PQ Meter SEC ION-7650 10.1.11.41 nfa n/a n/a
GENZ Generator 2 Controller Kohler DM550 Serial R5-485 to COM2 on SSES.M02 12 19200(8N1
SSES.MOD3 Generator 3 PO Meter SEC ION-7650 10.1.11.42 nfa n/a n/a
GEN3 Generator 3 Controller Kohler DM5S50 Serial R5-485 to COM2 on SSES.MO3 13 19200(8N1
SSES.MOD4 Generator 4 PQ Meter SEC ION-7650 10.1.11.43 nfa n/a n/a
GEN& Generator 4 Controller Kohler DMS50 Serial RS-485 to COM2 on SSES.AMO4 14 19200|8N1
S5ES.MOS LoadBank Meter SEC PMB240 10.1.11.44 nfa n/fa n/fa
SSES.PROL Generator 1 Protection Relay SEL 700G 10.1.16.40 nfa n/a n/fa
SSES.PRO2 Generator 2 Protection Relay SEL 700G 10.1.16.41 n/a nfa nfa
SSES.PRO3 Generator 3 Protection Relay SEL 700G 10.1.16.42 nfa n/a n/a
S5ES.PRO4 Generator 4 Protection Relay SEL 700G 10.1.16.43 nfa n/a n/a

Figure 1: Project device list

5]




Schneider Electric Canada, Inc.
Esquimalt Graving Dock: Standby Generation SCADA Integration
Q2C: 39022265-001

1.2 Software and licenses
The existing PSS consists of (2) Schneider Electric StruxureWare applications which are seamlessly integrated:
Power Monitoring Expert 8.1 and Power SCADA Expert 8.1

The EPSS reporting module license was supplied and activated.

Schneider Electric Floating License Manager — O s
Task  Options  Help
i | ja & @@
Local
This table shaws all available floating licenses. Hide Irvalid Licenses
Mame ‘Wersion Usage Part Humber Activation |0 Expialion
Rights Date

V" -"L'_. PSE Full Server Unlimited pts an 1 SAPP 7488330 A-BSH-CrYMU-HAZE permanent

O L J -)IL'_. Biling Module 80 1 PSAT04114 A-CEXR-CRIN-M S id permansnt

O V" -"L'_. PSE Event Matification Module 80 1 PSA104113 A-530DE-CHSP-TG3H permanent

O v -:'L'__ Advanced Reporting and Dashboards .. |80 1 PSAT04112 A-55Z-C3CD-NPF4 permanent

O Y] ':'LL. PME OPC D& Server g0 1 PSS ONCZZSPEZS A-l=MK-CER4-4BK2 permanent

O V" :'L_ PSE Caontral Client Unlimited pts 80 1 SAP 7488930 A-4SDZ-CTZ7-DMF3 permanent

[l V{ -:IL'_. PSE Wiew-Only Client Unlimited Pts 80 1 SAP 7488930 A-AEEL-CGIUR-DBSS permanent

| vl -:'L'__ PSE Contiol Client Unlimited pts a0 1 SAP 7488330 A-FTHY-CRFIVZFD permanent

O @ -:'L'_. EPSS5 Module g0 1 PSwMENPPZSREZZ A-8YLI-CHZG-LC34 permanent

Activate LComplete Update Fiepair Beturmn

Figure 2: PSS software licenses

The EPSS reporting module enables users to generate test reports for verifying that the generators are operating
within normal specification when there is a scheduled test run.

2 Device frameworks

Custom frameworks were programmed and uploaded into the PowerLogic ION7650 and PM8240 devices installed.
The below sections describe only the customizations to the frameworks. Please refer to the devices user manuals
for information regarding the default meter functionality.

2.1 ION7650 frameworks

The ION7650 device’s native proprietary protocol is ION which allows access to all datapoints available in the device
include complex data types such waveform data and historical trends. The ION7650 also supports Modbus TCP
protocol and the register configuration is completely customizable to enable access to select datapoints in the
device. The sub-sections below indicate the customizations to the default meter frameworks.

No control functionality has been configured in the ION7650s as all control is managed by the TCS.
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2.1.1 Common Basic Meter configuration
The table below lists Basic Meter settings configured:

Table 1: Generator 1-4 device basic device settings

Volts Mode: 4-Wire Wye

PT Primary: 600 PT Secondary: 120
CT Primary: 1000 CT Secondary: 5
14 CT Primary: 500 14 CT Secondary: 5

Sag/Swell: DISABLED

2.1.2 Common Modbus Master configuration

COM2 on the ION7650 devices are configured as the Modbus Master port to poll data from the Kohler generation
controllers. The Modbus register map for the generator controller was supplied by Frontier and programmed into
the ION7650s:

Table 2: Kohler DM550 registers polled by ION7650s

Label Address Format Scaling
Coolant Temp F 40034 | SINT16 S1
Engine RPM 40035 | UINT16 S1
Battery V DC 40036 | UINT16 S10
Fuel Vol % 40065 | UINT16 S1

Right-click a module to access its setup registers.

Standard parameters

Figure 3: ION7650 Modbus Framework view in Designer
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Total Fuel Volume is not read directly from the controller. It is being calculated using the total volume capacity of
the fuel tank (10824 L) and factoring that with the fuel volume % read from the controller. Total Fuel Volume is then
being written to the Thomson TCS in order to calculate estimated fuel run times.

A custom display screen was create on each ION7650 to display the generator breaker status and above data points
read. In turn the Kohler controller values including the calculating total fuel volume values are mapped internally to

the ION7650.

2.1.3 Common Modbus Slave
The table below lists the Modbus Registers that have been configured for the ION7650 devices:
Table 3: Modbus register map

Parameter Address Regs | Format Scaling InZero InFull OutZero OutFull

la 40150 1 | UINT16 10 0 6000 0 60000
I'b 40151 1 | UINT16 10 0 6000 0 60000
K 40152 1 | UINT16 10 0 6000 0 60000
14 40153 1 | UINT16 10 0 6000 0 60000
15 40154 1 | UINT16 10 0 6000 0 60000
lavg 40155 1 | UINT16 10 0 6000 0 60000
| avg mn 40156 1 | UINT16 10 0 6000 0 60000
| avg mx 40157 1 | UINT16 10 0 6000 0 60000
| avg mean 40158 1 | UINT16 10 0 6000 0 60000
Freq 40159 1 | UINT16 10 0 6000 0 60000
Freq mn 40160 1 | UINT16 10 0 6000 0 60000
Freq mx 40161 1 | UINT16 10 0 6000 0 60000
Freq mean 40162 1 | UINT16 10 0 6000 0 60000
V unbal 40163 1 | UINT16 10 0 6000 0 60000
| unbal 40164 1 | UINT16 10 0 6000 0 60000
Phase Rev 40165 1 | UINT16 10 0 6000 0 60000
Vin a 40166 2 | UINT32 1 0 1000000 0 10000000
Vin b 40168 2 | UINT32 1 0 1000000 0 10000000
Vin c 40170 2 | UINT32 1 0 1000000 0 10000000
Vin avg 40172 2 | UINT32 1 0 1000000 0 10000000
Vil ab 40178 2 | UINT32 1 0 1000000 0 10000000
VIl be 40180 2 | UINT32 1 0 1000000 0 10000000
Vil ca 40182 2 | UINT32 1 0 1000000 0 10000000
Vil avg 40184 2 | UINT32 1 0 1000000 0 10000000
VIl avg mean 40188 2 | UINT32 1 0 1000000 0 10000000
kW a 40198 2 | INT32 1 -1000000000 1000000000 -1000000 1000000
kW b 40200 2 | INT32 1 -1000000000 1000000000 -1000000 1000000
kW ¢ 40202 2 | INT32 1 -1000000000 1000000000 -1000000 1000000
kW tot 40204 2 | INT32 1 -1000000000 1000000000 -1000000 1000000
kW sd del 40206 2 | INT32 1 -1000000000 1000000000 -1000000 1000000
kVAR a 40208 2 | INT32 1 -1000000000 1000000000 -1000000 1000000
kVAR b 40210 2 | INT32 1 -1000000000 1000000000 -1000000 1000000
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kVAR ¢ 40212 2 | INT32 1 -1000000000 1000000000 -1000000 1000000
kVAR tot 40214 2 | INT32 1 -1000000000 1000000000 -1000000 1000000
kVAR sd del-rec 40216 2 | INT32 1 -1000000000 1000000000 -1000000 1000000
kVA a 40218 2 | INT32 1 -1000000000 1000000000 -1000000 1000000
kVA b 40220 2 | INT32 1 -1000000000 1000000000 -1000000 1000000
kVA ¢ 40222 2 | INT32 1 -1000000000 1000000000 -1000000 1000000
kVA tot 40224 2 | INT32 1 -1000000000 1000000000 -1000000 1000000
kVA sd del+rec 40226 2 | INT32 1 -1000000000 1000000000 -1000000 1000000
kWh del 40230 2 | INT32 1 -1000000000 1000000000 -1000000 1000000
kWh rec 40232 2 | INT32 1 -1000000000 1000000000 -1000000 1000000
kVARh del 40234 2 | INT32 1 -1000000000 1000000000 -1000000 1000000
kVARh rec 40236 2 | INT32 1 -1000000000 1000000000 -1000000 1000000
kVAh del+rec 40238 2 | INT32 1 -1000000000 1000000000 -1000000 1000000
PF signa 40262 1 | INT16 100 -100 100 -10000 10000
PF sign b 40263 1 | INT16 100 -100 100 -10000 10000
PF sign ¢ 40264 1 | INT16 100 -100 100 -10000 10000
PF sign tot 40265 1 | INT16 100 -100 100 -10000 10000
V1 THD mx 40266 1 | INT16 100 -100 100 -10000 10000
V2 THD mx 40267 1 | INT16 100 -100 100 -10000 10000
V3 THD mx 40268 1 | INT16 100 -100 100 -10000 10000
11 THD mx 40269 1 | INT16 100 -100 100 -10000 10000
12 THD mx 40270 1 | INT16 100 -100 100 -10000 10000
13 THD mx 40271 1 | INT16 100 -100 100 -10000 10000
DI-51 State 41001 1 | UINT16 1 0 1 0 1
DI-S2 State 41002 1 | UINT16 1 0 1 0 1
DI-S3 State 41003 1 | UINT16 1 0 1 0 1
DI-54 State 41004 1 | UINT16 1 0 1 0 1
DI-S5 State 41005 1 | UINT16 1 0 1 0 1
DI-S6 State 41006 1 | UINT16 1 0 1 0 1
DI-S7 State 41007 1 | UINT16 1 0 1 0 1
DI-58 State 41008 1 | UINT16 1 0 1 0 1
Fuel Vol % 41051 1 | UINT16 1 0 1 0 1
Engine RPM 41052 1 | UINT16 1 0 1 0 1
Battery V DC 41053 1 | UINT16 1 0 1 0 1
Coolant Temp F 41054 1 | UINT16 1 0 1 0 1
Fuel Vol L 41055 1 | UINT16 1 0 1 0 1

The digital input signals varies for each device. The table below references that actual input (label) of the digital
input mapped to the DI-x state register.
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Table 4: Digital Input label mapping for each respective device.

SSES.MO01 SSES.M02 SSES.MO03 SSES.M04
DI-S1 State GEN BRK GEN BRK GEN BRK GEN BRK
plrs2 state GEN RUNNING gLEJl'\\llNING (RSS'I\:INING gllj'l\\llNING
DI-S3 State DND UTIL BRK DI-S3 State DI-S3 State DI-S3 State
DI-54 State BCH1 UTIL BRK DI-S4 State DI-S4 State DI-S4 State
DI-S5 State BCH2 UTIL BRK DI-S5 State DI-S5 State DI-S5 State
DI-S6 State g::z‘l MAIN DI-S6 State DI-S6 State DI-S6 State
DI-S7 State TIE BRK DI-S7 State DI-S7 State DI-S7 State
DI-S8 State GEN START GEN START GEN START GEN START

2.1.4 EPSS Framework

This framework is used by the EPSS Test reporting module as it records key data points when the generators are in
used. The framework has been enabled on only the meters monitoring generators (disabled on meter SSES.M04 as
there is not generator 4).

When the generator start trigger is initiated the framework will start logging all per phase RMS voltage, current ,
power, power factor, generator miscellaneous measurements and generator run status points.

EPSS GEN Framework

This framework is designed for a system that can supply Generator data frorm the following sources:
Three Analog Inputs (for example, Exhaust Gas Temp Left Exhaust Gas Temp Right and Coolant Temp)
Three Digital Inputs (Generator Start, Running and Stopped on separate signals).

General Power Meter Electrical data.

Important: the external boolean Gen Log En must be linked in a Vista dgm and enabled before any data
will be recorded.

GEM Log En
- O. 12
This logic is designed ta enable GEN
GEN Analog L Analog and GEM Elec data recorders
N °Qg when the Digital Input GEM Fun is ON
GEM LogEn === GEM Log Trr I I AMD the Extemnal Boolean Gen Lag
= _/\5?_ Eniz ENABLED.
e L 7 4 # GEM Elec Log
[z=2]
’ o0 -
Power Meter
E I
GEN STRT/STP This logic takes pulse outputs from the Digital Inputs and triggers the Gen
[ L2+ GEM Pulse Merge GEM State Log State Lag ta record all 3 D states whenever there is a state change.
I o - e, E=3
- s ﬁ?‘“’“ s s L s
GEM START INV
=
s e -

Figure 4: ION7650 EPSS framework

The start/stop signal is only a single input wired into the ION7650. As per information supplied by TTI an ON status
on the Start input triggers a start, and an OFF state triggers a stop. The input will remain in that position when in
either a start/running and stop state.
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2.1.5 Analog output

The TCS PLC is monitoring the generator power output via the 4-20mA analog output port AO1 on each respective

ION7650. Scaling is configured as follows to correspond with the PLC configuration.
0 mA =-255kW

20 mA = 900kW

A 4mA signal will indicate 0 kW.

2.2 PM8240 framework

The (1) PM8240 integrated in this project is used to monitor the load bank power draw and output the kW via a 4-

20mA analog signal to the TCS PLC.

The under/over voltage function on this device has been disabled to prevent nuisance PQ disturbance alarms. The
600V bus will only become energized when the generator(s) is running and generator breaker(s) are closed.

No additional provisions have been wired to this device.

2.2.1 Common Basic Meter configuration
The table below lists Basic Meter settings configured:

Table 5: Generator 1-4 device basic device settings

Volts Mode: Delta

PT Primary: 600 PT Secondary: 600

CT Primary: 1200 CT Secondary: 5

Sag/Swell: DISABLED

2.2.2 Modbus Slave configuration

Table 6: Modbus Register Map configuration

Parameter Address Regs | Format Scaling InZero InFull OutZero OutFull

la 150 1 | UINT16 10 0 6000 0 60000
I'b 151 1 | UINT16 10 0 6000 0 60000
lc 152 1 | UINT16 10 0 6000 0 60000
14 153 1 | UINT16 10 0 6000 0 60000
15 154 1 | UINT16 10 0 6000 0 60000
| avg 155 1 | UINT16 10 0 6000 0 60000
| avg mn 156 1 | UINT16 10 0 6000 0 60000
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| avg mx 157 1 | UINT16 10 0 6000 0 60000
| avg avg 158 1 | UINT16 10 0 6000 0 60000
Freq 159 1 | UINT16 10 0 6000 0 60000
Freq mn 160 1 | UINT16 10 0 6000 0 60000
Freq mx 161 1 | UINT16 10 0 6000 0 60000
Freg avg 162 1 | UINT16 10 0 6000 0 60000
V unbal 163 1 | UINT16 10 0 6000 0 60000
| unbal 164 1 | UINT16 10 0 6000 0 60000
Phase Rev 165 1 | UINT16 10 0 6000 0 60000
Vin a 166 2 | UINT32 1 0 1000000 0 10000000
Vin b 168 2 | UINT32 1 0 1000000 0 10000000
Vinc 170 2 | UINT32 1 0 1000000 0 10000000
Vin avg 172 2 | UINT32 1 0 1000000 0 10000000
VIl avg avg 174 2 | UINT32 1 0 1000000 0 10000000
Vil ab 178 2 | UINT32 1 0 1000000 0 10000000
Vil be 180 2 | UINT32 1 0 1000000 0 10000000
Vll ca 182 2 | UINT32 1 0 1000000 0 10000000
Vil avg 184 2 | UINT32 1 0 1000000 0 10000000
VIl avg avg 186 2 | UINT32 1 0 1000000 0 10000000
| avg sd 188 2 | UINT32 1 0 1000000 0 10000000
kW a 198 2 | INT32 1 -1000000000 1000000000 -1000000 1000000
kW b 200 2 | INT32 1 -1000000000 1000000000 -1000000 1000000
kW ¢ 202 2 | INT32 1 -1000000000 1000000000 -1000000 1000000
kW tot 204 2 | INT32 1 -1000000000 1000000000 -1000000 1000000
kW sd del 206 2 | INT32 1 -1000000000 1000000000 -1000000 1000000
kVAR a 208 2 | INT32 1 -1000000000 1000000000 -1000000 1000000
kVAR b 210 2 | INT32 1 -1000000000 1000000000 -1000000 1000000
kVAR ¢ 212 2 | INT32 1 -1000000000 1000000000 -1000000 1000000
kVAR tot 214 2 | INT32 1 -1000000000 1000000000 -1000000 1000000
kVAR sd del-rec 216 2 | INT32 1 -1000000000 1000000000 -1000000 1000000
kVA a 218 2 | INT32 1 -1000000000 1000000000 -1000000 1000000
kVA b 220 2 | INT32 1 -1000000000 1000000000 -1000000 1000000
kVA ¢ 222 2 | INT32 1 -1000000000 1000000000 -1000000 1000000
kVA tot 224 2 | INT32 1 -1000000000 1000000000 -1000000 1000000
kVA sd del+rec 226 2 | INT32 1 -1000000000 1000000000 -1000000 1000000
kWh del 230 2 | INT32 1 -1000000000 1000000000 -1000000 1000000
kWh rec 232 2 | INT32 1 -1000000000 1000000000 -1000000 1000000
kVARh del 234 2 | INT32 1 -1000000000 1000000000 -1000000 1000000
kVARh rec 236 2 | INT32 1 -1000000000 1000000000 -1000000 1000000
kVAh del+rec 238 2 | INT32 1 -1000000000 1000000000 -1000000 1000000
PFsigna 262 1 | INT16 100 -100 100 -10000 10000
PF sign b 263 1 | INT16 100 -100 100 -10000 10000
PF sign ¢ 264 1 | INT16 100 -100 100 -10000 10000
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PF sign tot 265 1 | INT16 100 -100 100 -10000 10000
V1 THD mx 266 1 | INT16 100 -100 100 -10000 10000
V2 THD mx 267 1 | INT16 100 -100 100 -10000 10000
V3 THD mx 268 1 | INT16 100 -100 100 -10000 10000
11 THD mx 269 1 | INT16 100 -100 100 -10000 10000
12 THD mx 270 1 | INT16 100 -100 100 -10000 10000
13 THD mx 271 1 | INT16 100 -100 100 -10000 10000
S1 State 1001 1 | UINT16 1 0 1 0 1
S2 State 1002 1 | UINT16 1 0 1 0 1
Port S3 1003 1 | UINT16 1 0 1 0 1
A S1 State 1004 1 | UINT16 1 0 1 0 1
A S2 State 1005 1 | UINT16 1 0 1 0 1
A S3 State 1006 1 | UINT16 1 0 1 0 1
A 54 State 1007 1 | UINT16 1 0 1 0 1
A S5 State 1008 1 | UINT16 1 0 1 0 1

2.2.3 Analog output

The TCS PLC is monitoring the load bank power draw via the 4-20mA analog output port AQ1 from device SSES.MO05.
Scaling is configured as follows to correspond with the PLC configuration.

0 mA =-250kW
20 mA = 1000kW
A 4mA signal will indicate 0 kW.
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3 SCADA device drivers

Device Profiles are used by PSE to poll specific “tags” from devices that are integrated into the SCADA system. Profiles
have been created for the following device types:

ION7650_Modbus

PM8240_Modbus

SEL700G

Prosoft TCS PLC

PSE will read all the tags defined in the device profiles using either the default or custom scan time intervals.

Scan times are configured using the default setting of 500msec.

The function code column refers to the configuration PSE uses to read the specific Modbus register. The function
defines the register, register address, bit mask, number of registers to read, scaling, priority, and signed/unsigned
read or write register type for example.
Refer to the PSE system’s integrator’s manual for more information regarding device profiles and function codes.
Below is an example of a function code used to read a tag from a Modbus register.
T:MV;m:155:u1; NI HE :2;1:P:33

e Type: Measured Value

[ )

Polling priority level

e Singed scaled register
Minimalist Modbus driver were created for the ION7650 and PM8240 devices as to only display relevant breaker
and realtime data points on the SCADA HMI. The backend reporting system, PME, uses the native ION protocol to
perform all historical data acquisition and access instantaneous data on-demand when required.

Recall that the PME is the Advanced Reporting and Dashboard module for the PSS solution. Metering data from only
the ION7650s and PM8240 is being logged. These device types are native to the PME application and therefore no
custom device drivers are required.

As mentioned earlier custom device profiles are specifically configured in order to poll relevant register tags from
devices integrated into PSE.

Separate device profiles were created for the generator equipment from the main TCS PLC. Each separate device
can have alarms and event associated with the device profile added to PSE.

Therefore by creating individual profiles for the generators, the SCADA system can differential alarms more easily
rather than using complex filters. The generators pop-ups in the HMI are accessing individual device profiles.

All of the utility, load bank, and generator data is originating from the TCS PLC. As explained above, select registers
were configured for the generator profiles.
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Table 7: PSE device profile summary

Full Eqguipment Device Name Profile Description Address

EGD.5SES.PLC TCS PLC 10.1.15.21
HM 10.1.15.22
EGD.55E5.M01 Generator 1 PO Meter 10.1.11.40
EGD.SS5ES.GENERATOR1 Generator 1 10.1.15.21
EGD.55E5.M02 Generator 2 PO, Meter 101.11.41
EGD.S5ES.GENERATORZ Generator 2 10.1.15.21
EGD.S5E5.MO3 Generator 3 PQ Meter 10.1.11.42
EGD.S5ES.GENERATORS Generator 3 10.1.15.21
EGD.55E5.M04 Generator 4 PO Meter 10.1.11.43
EGD.S5E5.MO5S LoadBank Meter 10.1.11.44
EGD SSES PRO1 Generator 1 Protection Relay 1011640
EGD.5SES.PROZ2 Generator 2 Protection Relay 10.1.16.41
EGD.SSES.PRO3 Generator 3 Protection Relay 10.1.16.42
EGD.SSES.PRO4 Generator 4 Protection Relay 10.1.16.43

The table below lists the register tags configured in the PSS specifically for the ION7650 devices monitoring the

generator breakers.

Table 8: PSE Generator PQ Meter (ION7650) device profile

Tag Data Type | Function Code Label

Gen_Fuel_Volume REAL T:MV;m:1051:ul;E:2;L:P:32 @(Generator Fuel Vol %)
Gen_Engine_Speed REAL T:MV;m:1052:ul;E:2;L:P:32 @(Generator Speed)
Gen_Battery_VDC REAL T:MV;m:1053:ul;E:2;L:P:32 @(Generator Battery Voltage)
Gen_Coolant_Temp REAL T:MV;m:1054:ul;E:2;L:P:32 @(Generator Coolant Temp)
MMXU1\A\zavg REAL T:MV;m:155:u1;N:-1;E:2;L:P:33 @(Current Avg)

MMXU1\Hz REAL T:MV;m:159:ul;N:-1;E:2;L:P:33 @(Frequency)
MMXU1\PPV\zavg REAL T:MV;m:184:u2;E:2;L:P:33 @(Voltage L-L Avg)
MMXU1\TotW REAL T:MV;m:204:u2;E:2;L:P:32 @(Active Power)
MSTA1\AVW REAL T:MV;m:206:u2;E:2;L:P:32 @(Demand Active Power)
MMXU1\TotVA REAL T:MV;m:224:u2;E:2;L:P:32 @(Apparent Power)
MSTA1\AvVA REAL T:MV;m:226:u2;E:2;L:P:32 @(Demand Apparent Power)
MMXU1\TotPF REAL T:MV;m:265:ul;N:-4;E:2;L:P:32 @(Power Factor)
GGIO1\Ind1 DIGITAL T:SS;m:1001:1;E:2;L:P:28 @(Input 01 Status)
GGIO1\Ind2 DIGITAL T:SS;m:1002:1;E:2;L:P:28 @(Input 02 Status)
GGIO1\Ind3 DIGITAL T:SS;m:1003:1;E:2;L:P:28 @(Input 03 Status)
GGIO1\Ind4 DIGITAL T:SS;m:1004:1;E:2;L:P:28 @(Input 04 Status)
GGIO1\Ind5 DIGITAL T:SS;m:1005:1;E:2;L:P:28 @(Input 05 Status)
GGIO1\Ind6 DIGITAL T:SS;m:1006:1;E:2;L:P:28 @(Input 06 Status)
GGIO1\Ind7 DIGITAL T:SS;m:1007:1;E:2;L:P:28 @(Input 07 Status)
GGIO1\Ind8 DIGITAL T:SS;m:1008:1;E:2;L:P:28 @(Input 08 Status)
Gen_Fuel_Volume_L REAL T:MV;m:1055:ul;E:2;L:P:32 @(Generator Fuel Vol L)
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The table below lists the register tags configured in the PSS specifically for the PM2840 monitoring the load bank

breakers.

Table 9: PSE PM240 device profile

Tag Data Type Function Code Label
GGIO1\SPCSO1\ctlIVal DIGITAL C:NO;T:SS;m:52034:1;E:1;L:P:101;T:SS;m:52034:1;E:1;L:P:101 @(Output 01 Operate)
MMXU1\A\zavg REAL T:MV;m:155:u1;N:-1;E:2;L:P:33 @(Current Avg)
MMXU1\PPV\zavg REAL T:MV;m:184:u2;E:2;L:P:33 @(Voltage L-L Avg)
MMXU1\TotW REAL T:MV;m:204:u2;E:2;L:P:32 @(Active Power)
MMXU1\TotPF REAL T:MV;m:265:ul;N:-4;E:2;L:P:32 @(Power Factor)

The majority of the datapoints for the Prosoft TCS PLC configured by Thomson System, as described in the document

name “C-054107 Esquimalt - SeqOp_Revl.pdf”, have been integrated into the PSS.

The table below lists the TCP PLC tags configured in the PSS. All of the TCS PLC tags are asscociate with a single device

in the PLC.

Table 10: PSE PM240 device profile

Tag Function Code Data Type Label

BCH1\Breaker_Closed T:SS;m:201:10;E:2;L:P:28 DIGITAL @(Utility BCH1 Breaker Closed)
BCH1\fail_time T:MV;m:204:u1;E:2;L:P:33 REAL @(Utility BCH1 Fail Time)
BCH1\fail_to_close T:SS;m:203:1;E:2;L:P:28 DIGITAL @(Utility BCH1 Fail to Close)
BCH1\fail_to_open T:SS;m:203:2;E:2;L:P:28 DIGITAL @(Utility BCH1 Fail to Open)
BCH1\fail_to_unload T:SS;m:203:4;E:2;L:P:28 DIGITAL @(Utility BCH1 Fail to Unload)
BCH1\kW T:MV;m:205:ul;E:2;L:P:33 REAL @(Utility BCH1 kW)
BCH1\mslc_alarm T:SS;m:202:10;E:2;L:P:28 DIGITAL @(Utility BCH1 MSLC Alarm)
BCH1\out_of_limits T:SS;m:201:4;E:2;L:P:28 DIGITAL @(Utility BCH1 Out of Limits)
BCH1\preferred T:SS;m:201:8;E:2;L:P:28 DIGITAL @(Utility BCH1 Preferred)
BCH1\protection_tripped T:SS;m:202:2;E:2;L:P:28 DIGITAL @(Utility BCH1 Protection Tripped)
BCH1\retransfer_time T:MV;m:206:ul;E:2;L:P:33 REAL @(Utility BCH1 Retransfer Time)
BCH1\sync_attempts T:MV;m:207:ul;E:2;L:P:33 REAL @(Utility BCH1 Sync Attempts)
BCH1\sync_output T:SS;m:201:1;E:2;L:P:28 DIGITAL @(Utility BCH1 Synchronize Output)
BCH1\sync_time T:MV;m:208:ul;E:2;L:P:33 REAL @(Utility BCH1 Sync Time)
BCH1\utility_failed T:SS;m:202:8;E:2;L:P:28 DIGITAL @(Utility BCH1 Utility Failed)
BCH1\utility_na T:SS;m:201:2;E:2;L:P:28 DIGITAL @(Utility BCH1 N/A)
BCH2\Breaker_Closed T:SS;m:221:10;E:2;L:P:28 DIGITAL @(Utility BCH2 Breaker Closed)
BCH2\Fail_Time T:MV;m:224:u1;E:2;L:P:33 REAL @(Utility BCH2 Fail Time)
BCH2\Fail_to_Close T:SS;m:223:1;E:2;L:P:28 DIGITAL @(Utility BCH2 Fail to Close)
BCH2\Fail_to_Open T:SS;m:223:2;E:2;L:P:28 DIGITAL @ (Utility BCH2 Fail to Open)
BCH2\Fail_to_Unload T:SS;m:223:4;E:2;L:P:28 DIGITAL @(Utility BCH2 Fail to Unload)
BCH2\kW T:MV;m:225:ul;E:2;L:P:33 REAL @(Utility BCH2 kW)
BCH2\MSLC_Alarm T:SS;m:222:10;E:2;L:P:28 DIGITAL @(Utility BCH2 MSLC Alarm)
BCH2\Out_of_Limits T:SS;m:221:4;E:2;L:P:28 DIGITAL @(Utility BCH2 Out of Limits)
BCH2\Preferred T:SS;m:221:8;E:2;L:P:28 DIGITAL @(Utility BCH2 Preferred)
BCH2\Protection_Tripped T:SS;m:222:2;E:2;L:P:28 DIGITAL @(Utility BCH2 Protection Tripped)
BCH2\Retransfer_Time T:MV;m:226:ul;E:2;L:P:33 REAL @(Utility BCH2 Retransfer Time)
BCH2\Sync_Attempts T:MV;m:227:ul;E:2;L:P:33 REAL @(Utility BCH2 Sync Attempts)
BCH2\Sync_Output T:SS;m:221:1;E:2;L:P:28 DIGITAL @(Utility BCH2 Synchronize Output)
BCH2\Sync_Time T:MV;m:228:ul;E:2;L:P:33 REAL @ (Utility BCH2 Sync Time)
BCH2\utility_failed T:SS;m:222:8;E:2;L:P:28 DIGITAL @(Utility BCH2 Utility Failed)
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BCH2\Utility_NA T:SS;m:221:2;E:2;L:P:28 DIGITAL @(Utility BCH2 N/A)

DND\Breaker_Closed T:SS;m:241:10;E:2;L:P:28 DIGITAL @(Utility DND Breaker Closed)

DND\Fail_Time T:MV;m:244:u1;E:2;L:P:33 REAL @(Utility DND Fail Time)

DND\Fail_to_Close T:SS;m:243:1;E:2;L:P:28 DIGITAL @(Utility DND Fail to Close)

DND\Fail_to_Open T:SS;m:243:2;E:2;L:P:28 DIGITAL @(Utility DND Fail to Open)

DND\Fail_to_Unload T:SS;m:243:4;E:2;L:P:28 DIGITAL @(Utility DND Fail to Unload)

DND\kW T:MV;m:245:u1;E:2;L:P:33 REAL @(Utility DND kW)

DND\MSLC_Alarm T:SS;m:242:10;E:2;L:P:28 DIGITAL @(Utility DND MSLC Alarm)

DND\Out_of_Limits T:SS;m:241:4;E:2;L:P:28 DIGITAL @(Utility DND Out of Limits)

DND\Preferred T:SS;m:241:8;E:2;L:P:28 DIGITAL @(Utility DND Preferred)

DND\Protection_Tripped T:SS;m:242:2;E:2;L:P:28 DIGITAL @(Utility DND Protection Tripped)
DND\Retransfer_Time T:MV;m:246:ul;E:2;L:P:33 REAL @(Utility DND Retransfer Time)
DND\Sync_Attempts T:MV;m:247:ul;E:2;L:P:33 REAL @(Utility DND Sync Attempts)

DND\Sync_Output T:SS;m:241:1;E:2;L:P:28 DIGITAL @(Utility DND Synchronize Output)
DND\Sync_Time T:MV;m:248:ul;E:2;L:P:33 REAL @(Utility DND Sync Time)

DND\utility_failed T:SS;m:242:8;E:2;L:P:28 DIGITAL @(Utility DND Utility Failed)

DND\Utility NA T:SS;m:241:2;E:2;L:P:28 DIGITAL @(Utility DND N/A)

GENBUS\capacity_online_gens T:MV;m:55:ul;E:2;L:P:33 REAL @(600V Gen Bus Capacity of Online Gens)
GENBUS\gen_bus_load T:MV;m:51:ul;E:2;L:P:33 REAL @(600V Gen Bus Load)
GENBUS\gen_bus_load_perc T:MV;m:52:ul;E:2;L:P:33 REAL @(600V Gen Bus Load %)
GENBUS\gen_bus_reserve T:MV;m:53:ul;E:2;L:P:33 REAL @(600V Gen Bus Reserve kW)
GENBUS\HMI_load_dmd_dly_strt T:MV;m:57:ul;E:2;L:P:33 REAL @(600V Gen Bus Load Dmd HMI Load Dmd Dly Strt)
GENBUS\HMI_load_dmd_im_start T:MV;m:56:ul;E:2;L:P:33 REAL @(600V Gen Bus Load Dmd HMI Load Dmd Im Start)
GENBUS\HMI_load_dmd_stop T:MV;m:58:ul;E:2;L:P:33 REAL @(600V Gen Bus Load Dmd HMI Load Dmd Stop)
GENBUS\HMI_load_dmd_stop_time T:MV;m:60:ul;E:2;L:P:33 REAL @(600V Gen Bus Load Dmd HMI Load Dmd Stop Time)
GENBUS\HMI_load_dmd_strt_dly_t T:MV;m:59:ul;E:2;L:P:33 REAL @(600V Gen Bus Load Dmd HMI Load Dmd Dly Strt T)
GENBUS\load_shed_loads_shed T:SS;m:61:8;E:2;L:P:28 DIGITAL @(600V Gen Bus Load Shed Loads have been Shed)
GENBUS\load_shed_on_dead_bus T:SS;m:61:1;E:2;L:P:28 DIGITAL @(600V Gen Bus Load Shed Load Shed on Dead Bus)
GENBUS\load_shed_on_overload T:SS;m:61:2;E:2;L:P:28 DIGITAL @(600V Gen Bus Load Shed Load Shed on Overload)
GENBUS\load_shed_on_under_freq T:SS;m:61:4;E:2;L:P:28 DIGITAL @(600V Gen Bus Load Shed Load Shed on Under F)
GENBUS\num_gens_online T:MV;m:54:ul;E:2;L:P:33 REAL @(600V Gen Bus No of Generators Online)
LOADBANK\ALARM T:SS;m:91:80;E:2;L:P:28 DIGITAL @(Load Bank Alarm)

LOADBANK\DUMPOP T:SS;m:91:8;E:2;L:P:28 DIGITAL @(Load Bank Dump Output)

LOADBANK\ENLST1 T:SS;m:92:2;E:2;L:P:28 DIGITAL @(Load Bank Energize Load Step 1)
LOADBANK\ENLST10 T:SS;m:92:400;E:2;L:P:28 DIGITAL @(Load Bank Energize Load Step 10)
LOADBANK\ENLST11 T:SS;m:92:800;E:2;L:P:28 DIGITAL @(Load Bank Energize Load Step 11)
LOADBANK\ENLST12 T:SS;m:92:1000;E:2;L:P:28 DIGITAL @(Load Bank Energize Load Step 12)
LOADBANK\ENLST13 T:SS;m:92:2000;E:2;L:P:28 DIGITAL @(Load Bank Energize Load Step 13)
LOADBANK\ENLST14 T:SS;m:92:4000;E:2;L:P:28 DIGITAL @(Load Bank Energize Load Step 14)
LOADBANK\ENLST15 T:SS;m:92:8000;E:2;L:P:28 DIGITAL @(Load Bank Energize Load Step 15)
LOADBANK\ENLST16 T:SS;m:93:1;E:2;L:P:28 DIGITAL @(Load Bank Energize Load Step 16)
LOADBANK\ENLST17 T:SS;m:93:2;E:2;L:P:28 DIGITAL @(Load Bank Energize Load Step 17)
LOADBANK\ENLST18 T:SS;m:93:4;E:2;L:P:28 DIGITAL @(Load Bank Energize Load Step 18)
LOADBANK\ENLST19 T:SS;m:93:8;E:2;L:P:28 DIGITAL @(Load Bank Energize Load Step 19)
LOADBANK\ENLST2 T:SS;m:92:4;E:2;L:P:28 DIGITAL @(Load Bank Energize Load Step 2)
LOADBANK\ENLST20 T:SS;m:93:10;E:2;L:P:28 DIGITAL @(Load Bank Energize Load Step 20)
LOADBANK\ENLST3 T:SS;m:92:8;E:2;L:P:28 DIGITAL @(Load Bank Energize Load Step 3)
LOADBANK\ENLST4 T:SS;m:92:10;E:2;L:P:28 DIGITAL @(Load Bank Energize Load Step 4)
LOADBANK\ENLST5 T:SS;m:92:20;E:2;L:P:28 DIGITAL @(Load Bank Energize Load Step 5)
LOADBANK\ENLST6 T:SS;m:92:40;E:2;L:P:28 DIGITAL @(Load Bank Energize Load Step 6)
LOADBANK\ENLST7 T:SS;m:92:80;E:2;L:P:28 DIGITAL @(Load Bank Energize Load Step 7)
LOADBANK\ENLSTS T:SS;m:92:100;E:2;L:P:28 DIGITAL @(Load Bank Energize Load Step 8)
LOADBANK\ENLST9 T:SS;m:92:200;E:2;L:P:28 DIGITAL @(Load Bank Energize Load Step 9)
LOADBANK\LBKWCALC T:MV;m:99:ul;E:2;L:P:33 REAL @(Load Bank Load Bank kW Calculated)
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LOADBANK\LSO T:MV;m:97:ul;E:2;L:P:33 REAL @(Load Bank Load Steps Online)
LOADBANK\LSR T:MV;m:96:ul;E:2;L:P:33 REAL @(Load Bank Load Steps Required)
LOADBANK\MCRE T:SS;m:91:10;E:2;L:P:28 DIGITAL @(Load Bank Master Control Relay is Energized)
LOADBANK\MCS1 T:SS;m:94:2;E:2;L:P:28 DIGITAL @(Load Bank Manual Close Step 1)
LOADBANK\MCS10 T:SS;m:94:400;E:2;L:P:28 DIGITAL @(Load Bank Manual Close Step 10)
LOADBANK\MCS11 T:SS;m:94:800;E:2;L:P:28 DIGITAL @(Load Bank Manual Close Step 11)
LOADBANK\MCS12 T:55;m:94:1000;E:2;L:P:28 DIGITAL @(Load Bank Manual Close Step 12)
LOADBANK\MCS13 T:55;m:94:2000;E:2;L:P:28 DIGITAL @(Load Bank Manual Close Step 13)
LOADBANK\MCS14 T:55;m:94:4000;E:2;L:P:28 DIGITAL @(Load Bank Manual Close Step 14)
LOADBANK\MCS15 T:55;m:94:8000;E:2;L:P:28 DIGITAL @(Load Bank Manual Close Step 15)
LOADBANK\MCS16 T:SS;m:95:1;E:2;L:P:28 DIGITAL @(Load Bank Manual Close Step 16)
LOADBANK\MCS17 T:SS;m:95:2;E:2;L:P:28 DIGITAL @(Load Bank Manual Close Step 17)
LOADBANK\MCS18 T:SS;m:95:4;E:2;L:P:28 DIGITAL @(Load Bank Manual Close Step 18)
LOADBANK\MCS19 T:SS;m:95:8;E:2;L:P:28 DIGITAL @(Load Bank Manual Close Step 19)
LOADBANK\MCS2 T:SS;m:94:4;E:2;L:P:28 DIGITAL @(Load Bank Manual Close Step 2)
LOADBANK\MCS20 T:SS;m:95:10;E:2;L:P:28 DIGITAL @(Load Bank Manual Close Step 20)
LOADBANK\MCS3 T:SS;m:94:8;E:2;L:P:28 DIGITAL @(Load Bank Manual Close Step 3)
LOADBANK\MCS4 T:SS;m:94:10;E:2;L:P:28 DIGITAL @(Load Bank Manual Close Step 4)
LOADBANK\MCS5 T:SS;m:94:20;E:2;L:P:28 DIGITAL @(Load Bank Manual Close Step 5)
LOADBANK\MCS6 T:SS;m:94:40;E:2;L:P:28 DIGITAL @(Load Bank Manual Close Step 6)
LOADBANK\MCS7 T:SS;m:94:80;E:2;L:P:28 DIGITAL @(Load Bank Manual Close Step 7)
LOADBANK\MCSS8 T:SS;m:94:100;E:2;L:P:28 DIGITAL @(Load Bank Manual Close Step 8)
LOADBANK\MCS9 T:SS;m:94:200;E:2;L:P:28 DIGITAL @(Load Bank Manual Close Step 9)
LOADBANK\NIAUTOALRM T:SS;m:91:100;E:2;L:P:28 DIGITAL @(Load Bank Not In Auto Alarm)
LOADBANK\OK2ASIMAN T:SS;m:91:40;E:2;L:P:28 DIGITAL @(Load Bank Okay to Add Steps in MANUAL)
LOADBANK\OK2ASSIA T:SS;m:91:20;E:2;L:P:28 DIGITAL @(Load Bank Okay to Add/Subtract Steps in AUTO)
LOADBANK\OLSPKWI T:MV;m:98:ul;E:2;L:P:32 REAL @(Load Bank Optimum Load Setpoint Internal)
LOADBANK\PLCCONAUTO T:5S;m:91:2;E:2;L:P:28 DIGITAL @(Load Bank PLC Control AUTO)
LOADBANK\PLCCONMAN T:5S;m:91:4;E:2;L:P:28 DIGITAL @(Load Bank PLC Control MANUAL)
LOADBANK\SWAUTO T:SS;m:91:1;E:2;L:P:28 DIGITAL @(Load Bank Switch in AUTO)
MAINBRK\gen_main_brk_closed T:SS;m:77:2;E:2;L:P:28 DIGITAL @(25kV Gen Main Breaker Closed)
MISCBRK\gen_main_brk_close_fail T:SS;m:79:1;E:2;L:P:28 DIGITAL @(25kV Gen Main Breaker Fail to Close)
MISCBRK\gen_main_brk_kw T:MV;m:80:ul;E:2;L:P:33 REAL @(25kV Gen Main Breaker kW)
MISCBRK\gen_main_brk_MSLC T:SS;m:78:8;E:2;L:P:28 DIGITAL @(25kV Gen Main Breaker MSLC Alarm)
MISCBRK\gen_main_brk_open_fail T:SS;m:79:2;E:2;L:P:28 DIGITAL @(25kV Gen Main Breaker Fail to Open)
MISCBRK\gen_main_brk_sync_att T:MV;m:81:ul;E:2;L:P:33 REAL @(25kV Gen Main Breaker Sync Attempts)
MISCBRK\gen_main_brk_sync_time T:MV;m:82:ul;E:2;L:P:33 REAL @(25kV Gen Main Breaker Sync Time)
MISCBRK\gen_main_brk_tripped T:SS;m:75:2;E:2;L:P:28 DIGITAL @(25kV Gen Main Breaker Protection Tripped)
MISCBRK\gen_main_brk_unload_fail T:SS;m:79:4;E:2;L:P:28 DIGITAL @(25kV Gen Main Breaker Fail to Unload)
MISCBRK\loadbank_brk_closed T:SS;m:75:1;E:2;L:P:28 DIGITAL @(Load Bank Breaker Breaker Closed)
MISCBRK\loadbank_brk_kw T:MV;m:76:ul;E:2;L:P:33 REAL @(Load Bank Breaker Power)
MISCBRK\main_gen_brk_sync T:SS;m:77:1;E:2;L:P:28 DIGITAL @(25kV Gen Main Breaker Synchronize Output)
MISCBRK\SES6_SP2_closed T:SS;m:74:1;E:2;L:P:28 DIGITAL @(Feeder Breaker 6SES-SP-2 Closed)
MISCBRK\tie_brk_close_fail T:SS;m:73:1;E:2;L:P:28 DIGITAL @(25kV Bus Tie Breaker Fail to Close)
MISCBRK\tie_brk_closed T:SS;m:71:1;E:2;L:P:28 DIGITAL @(25kV Bus Tie Breaker Closed)
MISCBRK\tie_brk_fail_open T:SS;m:73:1;E:2;L:P:28 DIGITAL @(25kV Bus Tie Breaker Fail to Open)
MISCBRK\tie_brk_tripped T:SS;m:72:2;E:2;L:P:28 DIGITAL @(25kV Bus Tie Breaker Protection Tripped)
PSSWRITE\ABNOAC_R T:SS;m:1011:10;E:2;L:P:28 DIGITAL @(Anticipated But Not Online R- Air Compressors)
C:NO;T:SS;m:1011:10;E:1;L:P:103;
PSSWRITE\ABNOAC_W T:SS;m:1011:10;E:1;L:P:102 DIGITAL @(Anticipated But Not Online W- Air Compressors)
PSSWRITE\ABNOAD_R T:SS;m:1011:4;E:2;L:P:28 DIGITAL @(Anticipated But Not Online R- Aux Dewatering)
C:NO;T:SS;m:1011:4;E:1;L:P:103;
PSSWRITE\ABNOAD_W T:SS;m:1011:4;E:1;L:P:102 DIGITAL @(Anticipated But Not Online W- Aux Dewatering)
PSSWRITE\ABNOBL_R T:SS;m:1011:20;E:2;L:P:28 DIGITAL @(Anticipated But Not Online R- Building Loads)
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C:NO;T:SS;m:1011:20;E:1;L:P:103;

PSSWRITE\ABNOBL_W T:SS;m:1011:20;E:1;L:P:102 DIGITAL @ (Anticipated But Not Online W- Building Loads)
PSSWRITE\ABNOMD_R T:SS;m:1011:2;E:2;L:P:28 DIGITAL @(Anticipated But Not Online R- Main Dewatering)
C:NO;T:SS;m:1011:2;E:1;L:P:103;
PSSWRITE\ABNOMD_W T:SS;m:1011:2;E:1;L:P:102 DIGITAL @(Anticipated But Not Online W- Main Dewatering)
PSSWRITE\ABNOTC_R T:SS;m:1011:8;E:2;L:P:28 DIGITAL @(Anticipated But Not Online R- Travelling Crane)
C:NO;T:SS;m:1011:8;E:1;L:P:103;
PSSWRITE\ABNOTC_W T:SS;m:1011:8;E:1;L:P:102 DIGITAL @(Anticipated But Not Online W- Travelling Crane)
PSSWRITE\ALAC T:MV;m:1005:ul;E:2;L:P:120 LONG @(Anticipated Load - Air Compressors)
PSSWRITE\ALADP T:MV;m:1003:ul;E:2;L:P:120 LONG @(Anticipated Load - Aux Dewatering Pumps)
PSSWRITE\ALBL T:MV;m:1006:ul;E:2;L:P:120 LONG @(Anticipated Load - Building Loads)
PSSWRITE\ALMDP T:MV;m:1002:ul;E:2;L:P:120 LONG @(Anticipated Load - Main Dewatering Pumps)
PSSWRITE\ALTC T:MV;m:1004:ul;E:2;L:P:120 LONG @(Anticipated Load - Travelling Cranes)
PSSWRITE\Gen_1_Fuel_Vol_L T:MV;m:1021:ul;E:2;L:P:120 LONG @(Generator 1 Fuel Volume)
PSSWRITE\Gen_2_Fuel_Vol_L T:MV;m:1022:ul;E:2;L:P:120 LONG @(Generator 2 Fuel Volume)
PSSWRITE\Gen_3_Fuel_Vol_L T:MV;m:1023:ul;E:2;L:P:120 LONG @(Generator 3 Fuel Volume)
PSSWRITE\WV T:MV;m:1001:ul;E:2;L:P:110 REAL @(Watchdog value)
SETPOINTS\CLOSEDTRANS T:SS;m:11:400;E:2;L:P:28 DIGITAL @(Closed Transition Selected)
SETPOINTS\COMALRMACT T:SS;m:11:1;E:2;L:P:28 DIGITAL @(Common Alarm Action)
SETPOINTS\F2CDLY T:MV;m:22:ul;E:2;L:P:33 REAL @(Fail to Close Delay Preset)
SETPOINTS\F20DLY T:MV;m:23:ul;E:2;L:P:33 REAL @(Fail to Open Delay Preset)
SETPOINTS\F2STRTDLY T:MV;m:25:ul;E:2;L:P:33 REAL @(Fail to Start Delay Preset)
SETPOINTS\F2SYNCDLY T:MV;m:24:ul;E:2;L:P:33 REAL @(Fail to Sync Delay Preset)
SETPOINTS\F2ULDLY T:MV;m:26:ul;E:2;L:P:33 REAL @(Fail to Unload Delay Preset)
SETPOINTS\FAILSTART T:SS;m:11:4;E:2;L:P:28 DIGITAL @(Fail to Start Action)
SETPOINTS\FAILSYNC T:SS;m:11:2;E:2;L:P:28 DIGITAL @(Fail to Sync Action)
SETPOINTS\FDRULSP T:MV;m:19:ul;E:2;L:P:33 REAL @(Feeder Unloaded Setpoint)
SETPOINTS\GENEXTRT T:MV;m:21:ul;E:2;L:P:33 REAL @(Gen Extended Runtime Preset)
SETPOINTS\GENWARMUPTIME T:MV;m:38:ul;E:2;L:P:33 REAL @(Gen Warm Up Time Preset)
SETPOINTS\LBDLY T:MV;m:31:ul;E:2;L:P:33 REAL @(Live Bus Delay Preset)
SETPOINTS\LBINITDLY T:MV;m:28:ul;E:2;L:P:33 REAL @(Load Bank Initial Delay Timer Preset)
SETPOINTS\LBSTEPADDDLY T:MV;m:27:ul;E:2;L:P:33 REAL @(Load Bank Step Add Delay Timer Preset)
SETPOINTS\LBSTEPFSUBDLY T:MV;m:30:ul;E:2;L:P:33 REAL @(Load Bank Step Fast Subtract Delay Timer Pres)
SETPOINTS\LBSTEPSUBDLY T:MV;m:29:ul;E:2;L:P:33 REAL @(Load Bank Step Subtract Delay Timer Preset)
SETPOINTS\LDDLYSTP T:MV;m:33:ul;E:2;L:P:33 REAL @(Load Demand Delayed Stop Timer Preset)
SETPOINTS\LDMDALEN T:SS;m:11:10;E:2;L:P:28 DIGITAL @(Load Demand - Anticipated Loads Enabled)
SETPOINTS\LDMDDLYSTPSP T:MV;m:16:ul;E:2;L:P:33 REAL @(Load Demand Delayed Stop Setpoint)
SETPOINTS\LDMDDLYSTRT T:MV;m:32:ul;E:2;L:P:33 REAL @(Load Demand Delayed Start Timer Preset)
SETPOINTS\LDMDDLYSTRTSP T:MV;m:15:u1;E:2;L:P:33 REAL @(Load Demand Delayed Start Setpoint)
SETPOINTS\LDMDEN T:SS;m:11:20;E:2;L:P:28 DIGITAL @(Load Demand Enabled)
SETPOINTS\LDMDIMSTRTSP T:MV;m:17:ul;E:2;L:P:33 REAL @(Load Demand Immediate Start Setpoint)
SETPOINTS\LDMDN1EN T:SS;m:11:40;E:2;L:P:28 DIGITAL @(Load Demand - N+1 Redundancy Enabled)
SETPOINTS\LFSP T:MV;m:12:ul;E:2;L:P:33 REAL @(Low Fuel Alarm Setpoint)
SETPOINTS\LOADBANKOPTSP T:MV;m:14:ul;E:2;L:P:33 REAL @(Load Bank Optimum Load Setpoint)
SETPOINTS\LOADSHEDDBUS T:SS;m:11:80;E:2;L:P:28 DIGITAL @(Load Shed on Dead Bus Enabled)
SETPOINTS\LOADSHEDOL T:SS;m:11:100;E:2;L:P:28 DIGITAL @(Load Shed on Overload Enabled)
SETPOINTS\LOADSHEDOLSP T:MV;m:18:ul;E:2;L:P:33 REAL @(Load Shed Overload Setpoint)
SETPOINTS\LOADSHEDUFREQ T:SS;m:11:200;E:2;L:P:28 DIGITAL @(Load Shed on Underfrequency Enabled)
SETPOINTS\LOWFUEL T:SS;m:11:8;E:2;L:P:28 DIGITAL @(Low Fuel Action)
SETPOINTS\MINRT T:MV;m:34:ul;E:2;L:P:33 REAL @(Minimum Run Time Preset)
SETPOINTS\NDLY T:MV;m:35:ul;E:2;L:P:33 REAL @(Neutral Delay Preset)
SETPOINTS\NGENREQ4TRAN T:MV;m:13:ul;E:2;L:P:33 REAL @(Number of generators required for transfer)
SETPOINTS\SRCFDLY T:MV;m:20:ul;E:2;L:P:33 REAL @(Source Failure Delay Preset)
SETPOINTS\UTILRETRANAUTO T:SS;m:11:800;E:2;L:P:28 DIGITAL @(Utility Retransfer in Auto)
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SETPOINTS\UTILRETRANDLY T:MV;m:36:ul;E:2;L:P:33 REAL @(Utility Retransfer Delay Preset)
SETPOINTS\W4REQGEN T:MV;m:37:ul;E:2;L:P:33 REAL @(Wait For Required Gens Timer Preset)
SYSPLC\B1LIVE T:SS;m:1:20;E:2;L:P:28 DIGITAL @(25kV Bus 1 Live Bus)

SYSPLC\B2LIVE T:SS;m:1:40;E:2;L:P:28 DIGITAL @(25kV Bus 2 Live Bus)

SYSPLC\BSTM T:SS;m:1:8;E:2;L:P:28 DIGITAL @(Block the System TEST Mode)
SYSPLC\GENBLIVE T:SS;m:1:80;E:2;L:P:28 DIGITAL @(600V Generator Bus Live Bus)
SYSPLC\SMSA T:SS;m:1:1;E:2;L:P:28 DIGITAL @(System Mode Switch - AUTO)
SYSPLC\SMSM T:SS;m:1:2;E:2;L:P:28 DIGITAL @(System Mode Switch - MANUAL)
SYSPLC\SMSS T:SS;m:1:4;E:2;L:P:28 DIGITAL @(System Mode Switch - START)
SYSPLC\SMST T:SS;m:1:8;E:2;L:P:28 DIGITAL @(System Mode Switch - TEST)

Generator tags are read from the TCS PLC however to facilitate the pop-up functionality, the register list was broken
out into individual device profiles: Generatorl, Genertor2 and Generator4. Since Generator 4 does not presently
exist its profile has not been added however is can be added at any time as the profile is configured as per the below.

Generator tags and alarms are displayed in the pop-up window example shown in figure 6.

Table 11: PSE Generator source profile

Function
Tag Code Data Type Label
SSES_Generator1\Gen_Entered_Priority REAL T:MV;m:124:ul;E:2;L:P:33 | @(Generator Entered Priority)
SSES_Generatorl\MMXU1\TotW REAL T:MV;m:125:ul;E:2;L:P:33 | @(Active Power)
SSES_Generator1\Gen_Fuel_Consumption REAL T:MV;m:126:ul;E:2;L:P:33 | @(Generator Fuel Consumption)
SSES_Generator1\Gen_Fuel_Time_Rem_Hour REAL T:MV;m:127:ul;E:2;L:P:33 | @(Generator Fuel Time Remaining Hours)
SSES_Generator1\Gen_Fuel_Time_Rem_Min REAL T:MV;m:128:ul;E:2;L:P:33 | @(Generator Fuel Time Remaining Minutes)
SSES_Generator1\Gen_Fuel_Volume REAL T:MV;m:129:ul;E:2;L:P:33 | @(Generator Fuel Volume)
SSES_Generator1\Gen_Sync_Attempts REAL T:MV;m:130:ul;E:2;L:P:33 | @(Generator Sync Attempts)
SSES_Generator1\Gen_Sync_Time REAL T:MV;m:131:ul;E:2;L:P:33 | @(Generator Sync Time)
SSES_Generator1\Gen_Warmup_Time REAL T:MV;m:132:ul;E:2;L:P:33 | @(Generator WarmupTime)
SSES_Generator1\Gen_Available DIGITAL T:SS;m:121:1;E:2;L:P:28 @(Generator Available)
SSES_Generator1\Gen_Running DIGITAL T:SS;m:121:10;E:2;L:P:28 @(Generatror Running)
SSES_Generator1\Gen_Brk_Closed DIGITAL T:SS;m:121:20;E:2;L:P:28 @(Generator Breaker Closed)
SSES_Generator1\Gen_Engine_Start DIGITAL T:SS;m:121:4;E:2;L:P:28 @(Generator Engine Start)
SSES_Generator1\Gen_Sync_to_Bus DIGITAL T:SS;m:121:8;E:2;L:P:28 @(Generator Sync to Bus)
SSES_Generator1\Gen_Common_Alarm DIGITAL T:SS;m:122:1;E:2;L:P:28 @(Generator Common Alarm)
SSES_Generator1\Gen_Brk_WIthdrwawn DIGITAL T:SS;m:122:10;E:2;L:P:28 @(Generator Breaker Withdrawn)
SSES_Generator1\Gen_Common_Shutdown DIGITAL T:SS;m:122:2;E:2;L:P:28 @(Generator Common Shutdown)
SSES_Generator1\Gen_Protection_Tripped DIGITAL T:SS;m:122:20;E:2;L:P:28 @(Generator Protection Tripped)
SSES_Generator1\Gen_Local_Brk_Open DIGITAL T:SS;m:122:4;E:2;L:P:28 @(Generator Local Breaker Open)
SSES_Generator1\Gen_Protectiion_Relay_Alarm DIGITAL T:SS;m:122:40;E:2;L:P:28 @(Generator Protection Relay Alarm)
SSES_Generator1\Gen_Not_In_Auto DIGITAL T:SS;m:122:8;E:2;L:P:28 @(Generator Not In Auto)
SSES_Generator1\Gen_DSLC_Alarm DIGITAL T:SS;m:122:80;E:2;L:P:28 @(Generator DSLC Alarm)
SSES_Generator1\Gen_Fail_to_Close DIGITAL T:SS;m:123:1;E:2;L:P:28 @(Generator Fail to Close)
SSES_Generator1\Gen_Low_Fuel_Alarm DIGITAL T:SS;m:123:10;E:2;L:P:28 @(Generator Low Fuel Alarm)
SSES_Generator1\Gen_Fail_to_Open DIGITAL T:SS;m:123:2;E:2;L:P:28 @(Generator Fail to Open)
SSES_Generator1\Gen_Fail_to_Unload DIGITAL T:SS;m:123:4;E:2;L:P:28 @(Generator Fail to Unload)
SSES_Generator1\Gen_Fail_to_Start_Alarm DIGITAL T:SS;m:123:8;E:2;L:P:28 @(Generator Fail to Start Alarm)
SSES_Generator2\Gen_Entered_Priority REAL T:MV;m:144:ul;E:2;L:P:33 | @(Generator Entered Priority)
SSES_Generator2\MMXU1\TotW REAL T:MV;m:145:u1;E:2;L:P:33 | @(Active Power)
SSES_Generator2\Gen_Fuel_Consumption REAL T:MV;m:146:ul;E:2;L:P:33 | @(Generator Fuel Consumption)
SSES_Generator2\Gen_Fuel_Time_Rem_Hour REAL T:MV;m:147:ul;E:2;L:P:33 | @(Generator Fuel Time Remaining Hours)
SSES_Generator2\Gen_Fuel_Time_Rem_Min REAL T:MV;m:148:ul;E:2;L:P:33 | @(Generator Fuel Time Remaining Minutes)
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SSES_Generator2\Gen_Fuel_Volume REAL T:MV;m:149:ul;E:2;L:P:33 | @(Generator Fuel Volume)
SSES_Generator2\Gen_Sync_Attempts REAL T:MV;m:150:ul;E:2;L:P:33 | @(Generator Sync Attempts)
SSES_Generator2\Gen_Sync_Time REAL T:MV;m:151:ul;E:2;L:P:33 | @(Generator Sync Time)
SSES_Generator2\Gen_Warmup_Time REAL T:MV;m:152:ul;E:2;L:P:33 | @(Generator WarmupTime)
SSES_Generator2\Gen_Available DIGITAL | T:SS;m:141:1;E:2;L:P:28 @(Generator Available)
SSES_Generator2\Gen_Running DIGITAL T:SS;m:141:10;E:2;L:P:28 @(Generatror Running)
SSES_Generator2\Gen_Brk_Closed DIGITAL T:SS;m:141:20;E:2;L:P:28 @(Generator Breaker Closed)
SSES_Generator2\Gen_Engine_Start DIGITAL T:SS;m:141:4;E:2;L:P:28 @(Generator Engine Start)
SSES_Generator2\Gen_Sync_to_Bus DIGITAL T:SS;m:141:8;E:2;L:P:28 @(Generator Sync to Bus)
SSES_Generator2\Gen_Common_Alarm DIGITAL T:SS;m:142:1;E:2;L:P:28 @(Generator Common Alarm)
SSES_Generator2\Gen_Brk_WIthdrwawn DIGITAL T:SS;m:142:10;E:2;L:P:28 @(Generator Breaker Withdrawn)
SSES_Generator2\Gen_Common_Shutdown DIGITAL T:SS;m:142:2;E:2;L:P:28 @(Generator Common Shutdown)
SSES_Generator2\Gen_Protection_Tripped DIGITAL T:SS;m:142:20;E:2;L:P:28 @(Generator Protection Tripped)
SSES_Generator2\Gen_Local_Brk_Open DIGITAL T:SS;m:142:4;E:2;L:P:28 @(Generator Local Breaker Open)
SSES_Generator2\Gen_Protectiion_Relay_Alarm DIGITAL T:SS;m:142:40;E:2;L:P:28 @(Generator Protection Relay Alarm)
SSES_Generator2\Gen_Not_In_Auto DIGITAL T:SS;m:142:8;E:2;L:P:28 @(Generator Not In Auto)
SSES_Generator2\Gen_DSLC_Alarm DIGITAL T:SS;m:142:80;E:2;L:P:28 @(Generator DSLC Alarm)
SSES_Generator2\Gen_Fail_to_Close DIGITAL T:SS;m:143:1;E:2;L:P:28 @(Generator Fail to Close)
SSES_Generator2\Gen_Low_Fuel_Alarm DIGITAL T:SS;m:143:10;E:2;L:P:28 @(Generator Low Fuel Alarm)
SSES_Generator2\Gen_Fail_to_Open DIGITAL | T:SS;m:143:2;E:2;L:P:28 @(Generator Fail to Open)
SSES_Generator2\Gen_Fail_to_Unload DIGITAL T:SS;m:143:4;E:2;L:P:28 @(Generator Fail to Unload)
SSES_Generator2\Gen_Fail_to_Start_Alarm DIGITAL T:SS;m:143:8;E:2;L:P:28 @(Generator Fail to Start Alarm)
SSES_Generator3\Gen_Entered_Priority REAL T:MV;m:164:ul;E:2;L:P:33 | @(Generator Entered Priority)
SSES_Generator3\MMXU1\TotW REAL T:MV;m:165:ul;E:2;L:P:33 | @(Active Power)
SSES_Generator3\Gen_Fuel_Consumption REAL T:MV;m:166:ul;E:2;L:P:33 | @(Generator Fuel Consumption)
SSES_Generator3\Gen_Fuel_Time_Rem_Hour REAL T:MV;m:167:ul;E:2;L:P:33 | @(Generator Fuel Time Remaining Hours)
SSES_Generator3\Gen_Fuel_Time_Rem_Min REAL T:MV;m:168:ul;E:2;L:P:33 | @(Generator Fuel Time Remaining Minutes)
SSES_Generator3\Gen_Fuel_Volume REAL T:MV;m:169:ul;E:2;L:P:33 | @(Generator Fuel Volume)
SSES_Generator3\Gen_Sync_Attempts REAL T:MV;m:170:ul;E:2;L:P:33 | @(Generator Sync Attempts)
SSES_Generator3\Gen_Sync_Time REAL T:MV;m:171:ul;E:2;L:P:33 | @(Generator Sync Time)
SSES_Generator3\Gen_Warmup_Time REAL T:MV;m:172:ul;E:2;L:P:33 | @(Generator WarmupTime)
SSES_Generator3\Gen_Available DIGITAL T:SS;m:161:1;E:2;L:P:28 @(Generator Available)
SSES_Generator3\Gen_Running DIGITAL T:SS;m:161:10;E:2;L:P:28 @(Generatror Running)
SSES_Generator3\Gen_Brk_Closed DIGITAL T:SS;m:161:20;E:2;L:P:28 @(Generator Breaker Closed)
SSES_Generator3\Gen_Engine_Start DIGITAL T:SS;m:161:4;E:2;L:P:28 @(Generator Engine Start)
SSES_Generator3\Gen_Sync_to_Bus DIGITAL T:SS;m:161:8;E:2;L:P:28 @(Generator Sync to Bus)
SSES_Generator3\Gen_Common_Alarm DIGITAL T:SS;m:162:1;E:2;L:P:28 @(Generator Common Alarm)
SSES_Generator3\Gen_Brk_WIthdrwawn DIGITAL T:SS;m:162:10;E:2;L:P:28 @(Generator Breaker Withdrawn)
SSES_Generator3\Gen_Common_Shutdown DIGITAL T:SS;m:162:2;E:2;L:P:28 @(Generator Common Shutdown)
SSES_Generator3\Gen_Protection_Tripped DIGITAL T:SS;m:162:20;E:2;L:P:28 @(Generator Protection Tripped)
SSES_Generator3\Gen_Local_Brk_Open DIGITAL T:SS;m:162:4;E:2;L:P:28 @(Generator Local Breaker Open)
SSES_Generator3\Gen_Protectiion_Relay_Alarm DIGITAL T:SS;m:162:40;E:2;L:P:28 @(Generator Protection Relay Alarm)
SSES_Generator3\Gen_Not_In_Auto DIGITAL T:SS;m:162:8;E:2;L:P:28 @(Generator Not In Auto)
SSES_Generator3\Gen_DSLC_Alarm DIGITAL T:SS;m:162:80;E:2;L:P:28 @(Generator DSLC Alarm)
SSES_Generator3\Gen_Fail_to_Close DIGITAL T:SS;m:163:1;E:2;L:P:28 @(Generator Fail to Close)
SSES_Generator3\Gen_Low_Fuel_Alarm DIGITAL T:SS;m:163:10;E:2;L:P:28 @(Generator Low Fuel Alarm)
SSES_Generator3\Gen_Fail_to_Open DIGITAL | T:SS;m:163:2;E:2;L:P:28 @(Generator Fail to Open)
SSES_Generator3\Gen_Fail_to_Unload DIGITAL T:SS;m:163:4;E:2;L:P:28 @(Generator Fail to Unload)
SSES_Generator3\Gen_Fail_to_Start_Alarm DIGITAL T:SS;m:163:8;E:2;L:P:28 @(Generator Fail to Start Alarm)
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Four SEL700G generator protection relays are integrated under this project. The device profile tags are limited to
the protection functions that are enabled on the protection relay, the LED status used to mimic the front panel
display and the remote trip reset.

Table 12: PSE SEL700G device profile

Tag Function Code Data Type Label
C:NO;T:SS;m:262:1;E:1;L:P:101;

BRKRST T:SS;m:262:1;E:1;L:P:101 Digital @(Breaker Trip Reset)

PHOC50 T:SS;m:902:1;E:2;L:P:28 Digital @(Phase Over Current Trip)

TOC51 T:SS;m:902:8;E:2;L:P:28 Digital @(Time Over Current Trip)

uv27 T:SS;m:903:1;E:2;L:P:28 Digital @(Under Voltage Trip)

UOFREQ81 | T:SS;m:903:10;E:2;L:P:28 Digital @(Under/Over Frequency Trip)

0V59 T:SS;m:903:2;E:2;L:P:28 Digital @(Over Voltage Trip)

PE27 T:SS;m:903:8;E:2;L:P:28 Digital @(Power Element Trip)

FL40 T:SS;m:903:800;E:2;L:P:28 Digital @(Loss of Field Trip)

TRIP T:SS;m:903:8000;E:2;L:P:28 Digital @(General Breaker Trip)

TLED_06 T:S5,m:972:1;E:2;L:P:28 Digital @(SEL LED - 06)

TLED_02 T:SS;m:972:10;E:2;L:P:28 Digital @(SEL LED - 02)

TLED_05 T:SS5,m:972:2;E:2;L:P:28 Digital @(SEL LED - 05)

TLED_01 T:SS5,m:972:20;E:2;L:P:28 Digital @(SEL LED - 01)

TLED_04 T:SS;m:972:4;E:2;L:P:28 Digital @(SEL LED - 04)

TRIP_LED T:SS;m:972:40;E:2;L:P:28 Digital @(SEL LED - Trip)

TLED_03 T:SS;m:972:8;E:2;L:P:28 Digital @(SEL LED - 03)

EN_LED T:SS;m:972:80;E:2;L:P:28 Digital @(SEL LED - Enabled)

Trip status and protection alarms are displayed in a pop-up window for each protection relay. Trip alarms are
date/time stamped with the time the PSS picks up the alarm. The SEL700G popup window is displayed in the section
below.
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4 PSS HMI screens

HMI screens are configured to correspond with the one lines and data points monitored by the devices and PLC.

The PSS navigation menu bar was updated to accommodate additional navigation buttons. Upon launching the
SCADA application users may access the standby generation diagrams under the Single Lines / Standby Generation
SSES diagram menu. Navigation for the new HMI screens pertaining to the new standby generators is as follows:

e Single Lines
o Standby Generators: SSES
= SSES 600V (one line for
= Loadbank (displays status of load bank from PLC)
= TCS: Utility Info (displays utility and breaker status points monitored by PLC)
= TCS: PLS Setpoints (displays the PLC setpoints programmed from the Thomson HMI
touchscreen)
= TCS: PSS Write (displays the values are written to the PLC by the PSS)

Single Meters:

e Standby Generators (access to the individual SEC device templates)
o Individual meter templates

4.1 Single Lines

The SSES 600V page below displays in real-time the status for the generator breakers, generator run, and
instantaneous values. Real-time metering and status details pertaining to each equipment is accessible by clicking
on the device icon. This is the same existing functionality configured under the PHS/SES SCADA upgrade project. The
icons are configured with URLs that open the device diagram template using web styled popup. Generator status,
monitored via the digital inputs on the ION7650, will show 3 main states: Stopped, Starting, and Running. The
Starting status will only be displayed momentarily as the generator startup only required ~3 seconds to start.

Figure 5: PSS SSES 600V Standby Generation one-line diagram
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The load bank HMI screen will give users the ability to remotely monitor the load bank during testing. This is a read-
only display that shows users the PLC status for all for the load bank steps. Control function of the load bank is done
the load bank panel and TCS HMI touch screen.

Each load bank step represents a 50kW load. The load bank step indicators will aluminate when the load bank is in
either manual or automatic mode. All of the data points read and from the TCS PLC. The calculated load bank kW is
also read from the PLC which in turn is monitoring the 4-20mA signal from the PM8240 device.
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Figure 6: Load Bank diagram
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This HMI displays setpoint parameters that are programmed into the PLC and configured from the TCS touch panel
display. Values in the screen are ready only.
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Figure 7: PLC Setpoint diagram

This HMI summarizes and displays diagnostic & statistical information monitored by the TCS PLC. All data points
displayed are read-only registers.
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Figure 8: TCS Utility Information
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4.2 Single meter diagrams

The single meters diagram allows users to access metering specific data from diagrams where all meters are grouped
according to their group name/location rather than navigating the single line diagrams. Clicking on the icons will
navigate to sub diagrams where individual meter icons are display for the associated grouping.

Figure 9: Single meters diagram

Clicking on the meter icons shown below will open the specific device template where users to pull up details
metering data.

Figure 10: SSES Single meters sub diagram
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Meter diagram templates will populate the whole page rather than pop-ups when navigating the single line
diagrams. Clicking onm the “back to main” will return users to the previous SES Single meters diagram.
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Figure 11: Device diagram template
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4.3 Pop-up screens

Pop-ups are super imposed diagrams to display alarms / data for equipment when navigating through one-line
diagrams

Three pop-up style pages are configured for this project:

e  Generator summary pop-up
e  SEL 700G generator protection relay pop-up
e  Powerlogic meter device pop-up

Clicking on the generator icon will open a window displaying the data points below as well as the last 5 alarms that
were triggered from that specific generator and the date & time at which the SCADA system detect the alarm
condition. Close the pop-up by clicking on the X in the upper right corner of the window.

The data points below are monitored directly from the TCS PLC and ION7650 devices.

| o] EGD.SSES.Generator1 =]
| Date Time Description State |
5/2/2017 01:56:10 PM Communication Failure Disappearance
5/2/2017 12:11:50 PM Generator Common Shutdown Appearance
Generator Alarm Details
Generator Available: D Generator Common Alarm: D
‘Generator Engine Start: D ‘Generator Low Fuel Alarm: D
‘Generator Sync to Bus: D ‘Generator Fail to Start Alarm: D
‘Generator Running: D ‘Generator Fail to Open: D
Generator Breaker Closed: D Generator Fail to Close: D
Generator Breaker Withdrawn: [}  Generstor Fail to Unload: B2
Generator Local Breaker Open: [J  Generator DsLC Alarm: ||
Generator Commen Shutdown: B Generator Protection Relay Alarm: &
Generator Not in Auto: D Generator Protection Tripped: |:|
Generator Entered Priority: 1
Generator kW: o
Generator Engine Speed (RPM): ]
Generator Battery Volts [DC): 26
Generator Coolant Temp (C): 129
Generator Fuel Volume (%): 81
Generator Fuel Volume (L): B767
Generator Sync Attempts: 1
Generator Sync Time: 10
Generator WarmUp Time: ]

Figure 12: Generator pop-up
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Pop-up windows to mimic the front panel display of the SEL 700G protection relays were created. LED’s and trip
status will displayed will correspond with actual trip alerts and the LED status.

All LED statuses are read directly from the SEL700G Modbus register map.

A breaker trip reset function is accessible for users with an L6 or greater login privilege. Users who are not logged in
or are logged in using an account with a level lower than 6 (engineer) will not be able to operate the reset function.

Note the breaker trip reset function will only reset the trip status indicators on the device. The device must still be
locally reset by the operator using the reset switch on located on the door of the switch gear.

B EGD.SSESPROT =
SEL-700G
FEEDER PROTECTION RELAY

Date Time Description State

5/2/2017 01:56:10 PM Communication Failure Disappearance
5/2/2017 12:11:50 PM Under Voltage Trip Appearance

@ ENABLED

ENABLED LOCK

DISABLED
TRIP )

i Cm
OVERCURRENT
OVER/UNDER FREQUENCY .. GEN BRKR CLOSED

CLOSE

VOLTS/HZ @ BLOCK CLOSED

LOSS OF FIELD (@) GEN BRKR OPEN

TRIP

STATOR/FIELD GROUND -

CONTROL FUNCTIONS ABOVE RESTRICTED TO PHYSCIAL DEVICE
FRONT PANEL

Figure 13: SEL700G generator protection relay pop-up
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The metering device template is dynamically populate according the device type and configuration. There are several
device types deployed at the EGD site and display formats and available data may vary according to the device. Wye
and Delta configured devices will use different templates as well as legacy devices for example.

Note that only 1 metering pop-up may be opened at any moment. In order to open another device, template the
initial pop-up must be closed.

I SES2512-METH1 X

SES_25_12KV.M11

Wolts/Amps l Power Quality | Energy & Dmd I Inpuits/Outpute Setpoints Setup/Diagnostic | @ Back to Main
Volts II current Power

kW 3 Frequency

60.00 Hz
I 12,315V be |
! |
12,185 V ca { oap | D kWb r I

] | Power Factor

| 12,348 V ab I 1 -100.0 %
I | I
{__oAa | I I
kw total i 1 |
! |

%V unbal [ o ] i . Vil
KVAR fovel [ 7osivan || 7116vbn | 7079ven |[  7002v
0 kvAR |
Vil average 1 average VA total | i |
[ 1zee3v || oA | [ okva | [ i 1
1 1
Volts In

Logs Long-term min/max

Device Time 2/22/2017 11:52:46.248 AM
Device Type 7650

Figure 14: PowerlLogic device diagram template pop-up
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5 EPSS Reporting Module

The EPSS module is a reporting package integrated into the EGD PSS Advanced Reporting module which serves as an
automated analysis and reporting tool for testing and reporting on backup power systems. Its purpose is to increases
speed and accuracy of testing, and provides comprehensive reports to validate the results.

The EPSS module requires that metering devices are monitoring the minimum require inputs and have the required
EPSS framework programmed. After having loaded the appropriate devices with the required frameworks and the
frameworks have been enabled, the “Generator Performance Configuration Tool” can be run to configure the
reporting module. Unless additional generators or changes to the measurements are being make, no further updates
are required to the configuration.

The screen captures below illustrate the basic configuration of the EPSS reporting module. The initial setup is group
the gen sets/site together. For this configuration 3 generators are configured for the “EGD Standby Generators”.

e e e i s Mo P ve e s e [-T= =)

Groups | Generators | Transfer Switches | Equipment | RunHistory |

Help. Generate Vista Diagrams New Delete

| Edit Group: EGD Standby SES Generaiors
| Name: Load Sources

EGD Standby SES Generators

Test Frequency (Days):  Time Zone: Edit Load Sources

20 (UTC-D8:00) Paciic Tme (... =
Generstors: Transfer Switches: Equipment;
Select Al Selsct Hone Selact Al Selsct Nons Select Al Ssisct Hors

(] Generator 3

oK Cancel Apply

Figure 15: EPSS Group setup

31|Page



Schneider Electric Canada, Inc.
Esquimalt Graving Dock: Standby Generation SCADA Integration
Q2C: 39022265-001

Several miscellaneous measurements may be associated with each generator although they are not required. The
only required inputs are the generator start,stop and running inputs as well as the high speed data log for the all the
RMS measurements.

e e e T e MR P VoG et [-T= =)
o] b [ o] et [P ey

Helo Edit Engine Data Mew Clone Delete ‘

Evalution Method

Modified Description Nameplate Rating Hameplate Uit

Generator 1 60 U Load Bank
Generator 2 S5E5.M02 760 kw Load Bank
Generator 3 SSES.MO3 760 kw Load Bank

| Edit Generator: Generstor 1

i Evaluation Method
Generator 1 Edit Evaluation Method Load Bank
| Description;
~| Engine Data Measursments
u Assign Engine Data
Hlsctrical Data i
Source:
Status Measursments
SSES.MO1 = -
Prims Nameplate Rating Unit: SEEETL
750 K
/1 Starting: Active Value
[] Engine Temperature Data GEN START = 1]
E Unit
e c" Runring: Active Valus
GEN RUNNING = 1
Measuremertt
— Stopped: Active Value
GEN STOP = 1
|| Exhaust Gas Temperature Data o lonitor for EPS Avaiable? Active Value Req. Time (Seconds)
. it: ki s
= t selected:
Single Exhaust Dual Exhaust [] Battery Waveforms
Measirement Sourcs: Measurement
Unassigned Lnassianed Battery Y DC

oK Cancel Apply

Figure 16: EPSS Generator setup

A saved report template has also been configured. To access the reports, users must be logged in on to the PSS
application and that user must have operator (L4) permission or higher.

Navigate to Applicatoins / Web Reports. When the Web Reports page opens (may require 1-2 seconds to populate),
go to “EPSS Test Report” under the folder “Configured Reports — Gen Tests”.

The only require input will be the selection of the run history which is a timestamp filter for the report module.

Available selections depend on then the ION7650 devices detected status changes from the generator start and stop
triggers which are wired in.
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. |
Cnrmpany Name I
Technician Mame =
PSS G
50 Boamay F15 anareos (5 Gamratar 1. Gesaraiae 2. Ganarissr 3
Lesists Saumm
s lefarmatenn & ne i ity Salact Dute Bange
R vty
T YN
TS Summary ] e s
[varts Surmmary | Gararwizr eartn
Gamaratar Summary {Gararmar Suruey ] Puanrad. i) Brah. Avpremins. O,
-~
Cammants
-
T Fves O
[ —

Figure 17: Sample EPSS Report

Below is an example for the visualization of the data provided after having configured the EPSS module and

generating a report after a load test.

Schneider EPSS Report - May 2010

dPElectric
5/3/2010 1:00:00 AM - 5/3/2010 3:00:00 AM (Server Local)

Generator Load Summary

Generator: Gen 01 Nameplate: 1000 kW

|Slart Time: 5/3/2010 1:01:03 AM Stop Time: 5/3/2010 2:05:21 AMl

Actual Run  Required Run

Longest Continuous Load N late %  Threshold b Test Status
9 Duration Duration
51312010 1:17:00 AM - 5/3/2010 1:27:00 AM 30% 300 kW 10.0 min 10 min PASS
51312010 1:27:00 AM - 5/3/2010 1:59:00 AM 50% 500 kW 32.0 min 10 min PASS
No Load Found 0% 700 kw 0.0 min 10 min FAIL
800
600
M Bt
200
0
1:10:00 AM 1:20:00 AM 1:30:00 AM 1:40:00 AM 1:50:00 AM 2:00:00 AM

VA e KW = Stage 1 == Stage 2 == Stage 3

Figure 18: Sample EPSS Report
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Appendix
a) Reference documents

e PME 8.1 Help.chm

e PME 8.1 Installation Guide.pdf

e PME 8.1 UserGuide.pdf

e  PowerSCADA Expert Design Reference Guide.pdf
e  PowerSCADA Installation Guide.pdf

e  PMBS8000 - User’s guide.pdf

e |ON7650 — User’s guide.pdf

b) Terminology

The following terminology is used throughout this document.
PME: Power Monitoring Expert

PSE: Power SCADA Expert

PSS: Power SCADA System

TCS: Transfer Control System

ATS: Automatic transfer switch
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ELECTRICAL TECHNOLOGY AND INSTALLATIONS

P 1321 KETCH COURT, COQUITLAM, B. C. V3K 6X7 TEL 604-540-1321 FAX: 540-1390

AT
N

DOCUMENT: [] MEMORANDUM FOR: X APPROVAL [l COMMENT
[1 INSTRUCTION [l YOURREVIEW [] INFORMATION
[l FIELD REPORT [l ACTION [l RECORD
X SUBMITTAL [l YOURUSE [l RESUBMITTAL
TO: PWGSC PROJECT: EQS Power Generation Syst
Esquimalt Graving Dock OUR REF: C847
SSES - Standby Power Generation System DATE: Oct 5, 2016
ATTN:{Jamie LeBlanc} FROM: Gord Webster
DOCUMENT / DRAWINGS TRANSMITTAL 029
File Name: Draw - AIP2PAC — EGD - SSES-SPGS - 750KW Generator rev 4
THE FOLLOWING DOCUMENTS / DRAWINGS ARE BEING TRANSMITTED:
Number File Type File Name and Description Status
of copies
1 PDF GD7736 (96pgs)

RVW = Reviewed, RAN = Reviewed as Noted, RAR = Revise & Resubmit, REJ = Rejected

COMMENTS:
Reference Specification Section 26 32 10 item 1.6
Emissions control package to follow

Sincerely,

/ [/
7
1. /l{’ "

:.' / ‘/'_/ =‘ /‘; / C’
Pl VANV
Gord Webster
Project Manager

Western Pacific Enterprises GP

Cc: Jamie LeBlanc
Cc: Galen Potash-Kooyman
Cc: lain Barnes

Sent by: [ Mail (] Courier  []Hand [ Fax X Email



agplied Engineering sowions L. | [ THiS review is completed with comments and is based on the design
Wres  Japordmsmaadsiest | |nresented. It is reviewed with the understanding that follow up will be
O Reviowed provided on the items noted, and for complete compliance with the
O Revise and Resubmit contract documents.
K Reviewed as Modified This review does not preclude further commentary on subsequent
B NorRevevied submissions or correspondance.
This review is only for general conformance with

the design concept and the information given in the
Construction Documents. Corrections or comments
made on shop drawings during this review do not
relieve the contractor from compliance with the
requirement of the plans and  specifications.
Review of the specific item shall not include review
of an assembly of which the item is a component.
Contractor is responsible for dimensions to be
confirmed and correlated at the jobsite; information
that pertains solely to the fabrication process or to
the means, methods, techniques, sequences and
procedures of construction; coordination of the
Work with that of all other trades; and for
performing all Work in a safe and satisfactory
manner.

Project No.: 16-008
Date: October 20, 2016
By: Iain Rarn

1. 1200 amp generator breakers to be LSIG. Breaker has motor operator. Provide complete breaker
and accessories information.

. Confirm color code is RAL 7004.

. Ensure that breaker lugs have correct size and number of terminals.

. Full exhaust system to be wrapped with thermal blanket and stainless steel ( per emissions vendor )
. Provide engine barring device and battery tools per specifications.

. Provide all spare parts and manuals noted in section 1.11.

. Lighting in generator enclosure to be LED, plus battery power emergency lighting.

. Confirm location of local load centers in generator enclosures.

. Show coordinated emissions control panels, tanks, pumps, compressors, piping, wiring, etc.

10. Coordinate with TTl and Schneider to integerate signals, wiring, etc. Provide compelte diagram
showing all wiring between systems, protection, etc.

11. Analog fuel level signal is to be be provided to SCADA system. Indicate how this is done;
connected to SCADA system?

12. Refer to Section 26 32 10 2.16. Indicate compliance with all tank accessories indicated in
specifications, in particular tank overfill protection devices (.12); audible/visual overfill alarm devices
(.11); tight fill connections (.8); and all spare/future ports/suction/return connections noted. All features
noted must be provided.

13. Seismic information and sign off to be provided.

14. Battery information to be provided.

15. Generator is NOT to shutdown in event of urea fuel depletion.

O©CoOoONOOOPA,WN

16. All equipment shall be CSA ( or equivalent approval marking ) approved.

17. All integration and interconnection systems ( cables, hoses, piping ,etc ) is the responsibility of this
contractor.

18. All hardware and equipment shall be corrosion resistant.

19. Provide supplementary information from generator manufacturer regarding Tier 4F and prohibition
of overfuelling/overdutying of diesel. This information to be provided for PWGSC filing purposes.

20. Submit a fully compliant, integrated shop drawing of generator and emissions equipment at the
soonest.




Project 1-16-008 Responses, revise and resubmit # 4

AES # 1-Confirm generator breaker has remote trip/close motor operator. Breaker only
shows shunt trip which requires manual re-close, this is not acceptable.

FPP# 1-As stated previously” on page # 3 generator index ES description 01,
Adder for motor operator LCB” Explanation in further detail

ES= Engineered special, this means this is not a typical standby system design that
does not have on unit paralleling controls, once the unit is built and shipped as built
drawings will be available to show the details of the EO on the breaker, this should now
clear up any confusion.

-AES # 2 Exhaust to be ejected towards dock (south) not straight up. Generator
orientation has been revised on our sheets to prevent exhaust from entering air intakes
when stack is oriented in this way.

FPP # 2 GA drawing has been added on Page 53 showing the additional
components to reduce the emissions from a Tier 2 to a Tier 4, these components
are DOC, DPF and SCR.

-AES # 3 Confirm compliance with EEMAC 3 Standards and the door hinges as
required in item no. 1; “The roof shall have a minimum 25 mm overhang and provide
rain gutters over all doors and openings. All hinges shall be internally mounted and
concealed, with grease fittings as required. External hinges will not be accepted. Note
that stainless steel enclosures will be considered.)

FPP #3

The enclosure is EEMAC 3.

The enclosure does not have arain gutter on the roof, all doors have rain gutters.
ratly ; mper-proof-hardware; grease fitting are

not prowded or necessary Hlngeswnl be3|m|Iartype assamplephotoprowdedby AES

All hinges are composite material




-AES 4 Duty rating: full load continuous plus 10% overload for 1h in every 12h period.
(Or explain why not available on standby power units)

FPP# 4 As the request is for an emission compliant generator system, the EPA
and CEPA do not allow overfueling of engines any longer. This has been removed
from the CSA 282 -00 section 6.1.Emergency electrical power supply for
buildings, the last mention of this was in the M89 version item 6.1.2. The CEPA
and the EPA approvals are at the engine’s stated power rating on the EPA
documents. In the case of a generator set, it would be the rating of the set by the
genset manufacturer — Kohler

-AES 5 Generator not 4F compliant.

FPP# 5, The generator is not T4 compliant is somewhat correct. As the C/EPA
code does not regulate stationary emergency standby generator there is no
manufacturer that provides a T 4 compliant emergency genset engines as of yet.
However emission vendors can supply reduction systems ( DOC,DPF,SCR
packages with DEF injection ) to reduce the tailpipe emissions down to a Tier 4
level, as the Tier 4 standard is for Non Road, portable generators only we will
have to supply an external system. This system is to be attached to the existing
genset enclosure structure (see page 53 ) We have supplied a separate submittal
with details of this system as it is a very detailed package and the owner should
understand what they will be receiving and ultimately maintaining.

The answer is that we will supply a packaged genset that provides a Tier 4 emission
output to the Tier 4 non road standard. This system will be supplied with certificate of
compliance from the manufacturer.

AES 6-For next submission please combine generator, fuel tank assembly and exhaust
scrubbers into one submission such that we have a single document to discuss.

FPP # 6 Absolutely, we have put the DOC,DPF,SCR details in the emission
category.

AES #7-For next submission ensure that generator dimensions/elevations shown all
exterior equipment required (IE catalytic scrubbers, urea injectors/storage tanks,
mufflers).

FPP # 7- See page 53

-AES #8 If the contractor cannot "factory test" the complete assembly c/w the 4F
emissions equiment PWGSC has proposed to following:



1-

A complete coordinated shop drawings package (including the Tier 4F
solution/stack and full generator enclosure) is submitted for review and approval.

FPP# 8-1, full emission detail submittal has been provided, we have also
included it again in the emission section of the attached submittal

Clarify and confirm with the contractor how they will achieve the tests and
performance certification for compliance of the system.

FPP# 8-2 Compliance certificate will be supplied to confirm the system
reduction attains the Tier 4 non road emissions as designated.

We hope that this concludes the review and we can begin the
manufacturing and engineering process, as we are coming into the winter
production season leadtimes will lengthen and production time will shorten
due to factory shutdown time.
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Generator

Kohler Model: 750REOZMD

This diesel generator set equipped with a 5M4278 alternator operating at 347/600 volts is rated for 760 kW/950 kVA. Output

Qty

W W W w

Description

amperage: 914.

750REOZMD Generator System
750REOZMD Generator Set
Battery, 2/12V,1150CCA,Wet

Battery Rack & Cables

Lit Kit, General Maint., 750REOZMD

Include the following:

ES Description 01

ES Description 02

Literature Languages

Approvals and Listings

Approvals and Listings

Engine

Nameplate Rating

Voltage
Alternator

Cooling System

Skid and Mounting

Air Intake

Controller

Controller Accy, Installed

Enclosure Type

Enclosure Material

Enclosure Electrical Package

Enclosure Electrical Acc.

Adder for Motor Op. LCB

Inst Pyrometer and Thermocoup.
English

Canadian cUL Tank Listing
CSA Listing
750REOZMD,24V,60Hz
Standby 130C Rise (25C Amb.)
60Hz, 347/600V, Wye, 3Ph, 4W
5M4278

Unit Mounted Radiator, 50C
Skid

Standard Duty

DEC550

Controller Connection Kit
Sound

Aluminum

Basic Electrical Pkg, 1 Ph

Wire Block Heater

KOHLER. Power Systems

Page 3



a rontler

POWERPRODUCTS
I

7983 Progress Way | Delta, BC V4G 1A3
Phone: 604-946-5531 | Fax: 604-946-8524
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Enclosure Electrical Acc.
Enclosure Heater

Enclosure DC Lighting
Enclosure Silencer

Fuel Tank Type

Fuel Runtime (Approx.)
Subbase Fuel Tank Capacity
High Fuel Switch

Starting Aids, Installed
Electrical Accy.,Installed
Electrical Accy.,Installed
Electrical Accy.,Installed
Rating, LCB 1 Right

Amps, LCB 1 Right

Trip Type, LCB 1 Right

LCB 1 Right Interrupt Rating
Fuel Lines, Installed
Exceeds LTL Shipping Height
Miscellaneous Accy,Installed
Miscellaneous Accy,Installed

Warranty

Offer: GD7736

Wire Battery Charger
Enclosure Heater, 240VAC

DC Lights

Internal Silencer

State

36 Hours

2859 Gallons

High Fuel Switch
9000W,240V,1Ph,w/Valves
Batt. Chg., Float w/Alarm 10A
Run Relay

Failure Relay w/Harness,1Fault
100% Rated c/w Electric
Operator

1200

Electronic w/ GFI, UL/IEC/CSA
35kA at 480V

Flexible Fuel Lines

Add'l Shipping Charge Accepted
Coolant in Genset

Oil in Genset

Standard

KOHLER. Power Systems

Job Name: Esquimault Graving S

Quote Number: 0026255062
Version 1.0

06/27/2016

Page 4
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750REOZMD

KOHLER. Power Systems Diesel

9001 Standard Features

» Kohler Co. provides one-source responsibility for the generating
system and accessories.

» The generator set and its components are prototype-tested, factory-
built, and production-tested.

* The 60 Hz generator set offers a UL 2200 listing.

* The generator set accepts rated load in one step.

» The 60 Hz generator set meets NFPA 110, Level 1, when equipped
with the necessary accessories and installed per NFPA standards.

* A one-year limited warranty covers all systems and components.
» Tier 2 EPA-certified for Stationary Emergency Applications

» Seperate Emmisons reduction submittal with SCR/DPF and DOC
will follow

ﬂ WAER SYETEWT

HATIONALLY RECISTERED

Alternator Features

* The pilot-excited, permanent magnet (PM) alternator provides
superior short-circuit capability.

» The brushless, rotating-field alternator has broad range
reconnectability.

Other Features

« Controllers are available for all applications. See controller features
inside.

» The low coolant level shutdown prevents overheating (standard on
radiator models only).Integral vibration isolation eliminates the need for
under-unit vibration spring isolators.

* An electronic, isochronous governor delivers precise frequency
regulation.

« Multiple circuit breaker configurations.

Generator Set Ratings
Standby 130C Ratings

Alternator Voltage Ph Hz kKW/kVA Amps

5M4278 347/600 3 60 760 /950 914

RATINGS: All three-phase units are rated at 0.8 power factor.

Standby Ratings: The standby rating is applicable to varying loads for the duration of a power outage. There is no overload capability for this rating.

Prime Power Ratings: At varying load, the number of generator set operating hours is unlimited.

A 10% overload capacity is available for one hour in twelve. Ratings are in accordance with 1ISO-8528-1 and ISO-3046-1. For limited running time and continuous ratings, consult the factory.
Obtain technical information bulletin (TIB-101) for ratings guidelines, complete ratings definitions, and site condition derates.

The generator set manufacturer reserves the right to change the design or specifications without notice and without any obligation or liability whatsoever.



Model: 750REOZMD, continued

Alternator Specifications

Specifications

Alternator

Alternator manufacturer
Type

Exciter type

Leads, quantity

Voltage regulator

Insulation

Insulation: Material
Insulation: Temperature Rise
Bearing: quantity, type
Coupling

Amortisseur windings

Rotor balancing

Voltage regulation, no-load to full-load RMS
One-Step Load Acceptance
Unbalanced load capability

Kohler
4-Pole, Rotating-Field

Brushless, Permanent-Magnet Pilot Exciter

10, Reconnectable

Solid State, Volts/Hz

NEMA MG1

Class H, Synthetic, Nonhydroscopic
130°C, 150°C Standby

1, Sealed

Flexible disc

Full

125%

Controller Dependent

100% of rating

100% of Rated Standby Current

* NEMA MG1, IEEE, and ANSI standards compliance for temperature rise and motor starting.
+ Sustained short-circuit current of up to 300% of the rated current for up to 10 seconds.
« Sustained short-circuit current enabling down stream circuit breakers to trip without collapsing the alternator field.

+ Self-ventilated and dripproof construction.

+ Superior voltage waveform from a two-thirds pitch stator and skewed rotor.
« Digital solid-state, volts-per-hertz voltage regulator with +/-0.25% no-load to full-load regulation.
* Brushless alternator with brushless pilot exciter for excellent load response.

Engine

Engine Specification

Engine Manufacturer

Engine Model

Engine: type

Cylinder arrangement

Displacement, L (cu. in.)

Bore and stroke, mm (in.)
Compression ratio

Piston speed, m/min. (ft./min.)

Main bearings: quantity, type

Rated rpm

Max. power at rated rpm, kWm (BHP)
Cylinder head material

Crankshaft material

Governor: type, make/model
Frequency regulation, no-load to-full load
Frequency regulation, steady state
Frequency

Air cleaner type, all models

Mitsubishi
S12A2-Y2PTAW-2
4-Cycle, Turbocharged
12-V

33.93 (2071)

150 x 160 (5.91 x 6.30)
15.3:1

576 (1890)

7, Precision Half-Shell
1800

900 (1207)

Cast Iron

Forged Steel
Electronic

Isochronous

+0.25%

Fixed

Dry



Model: 750REOZMD, continued

Exhaust

Exhaust System

Exhaust Manifold Type
Exhaust flow at rated kW, kg/hr. (cfm)

Exhaust temperature at rated kW, dry exhaust, °C (°F)
Maximum allowable back pressure, kPa (in. Hg)

Exh. outlet size at eng. hookup, mm (in.)

Engine Electrical

Dry

208 (7344)

473 (883)

5.9 (1.7)

See ADV Drawing

Engine Electrical System

Battery charging alternator: Ground (negative/positive) Negative
Battery charging alternator: Volts (DC) 24

Battery charging alternator: Ampere rating 30

Starter motor rated voltage (DC) Dual, 24
Battery, recommended cold cranking amps (CCA): Qty., CCA rating Two, 1150
each

Battery voltage (DC) 12

Fuel

Fuel System

Fuel type Diesel
Fuel supply line, min. ID, mm (in.) 19 (0.75)
Fuel return line, min. ID, mm (in.) 19 (0.75)
Max. lift, engine-driven fuel pump, m (ft.) 1(3)

Max. fuel flow, Lph (gph) 630 (166)
Max. fuel pump restriction, kPa (in. Hg) 10 (3.0)
Fuel filter: quantity, type 3, Cartridge
Recommended fuel #2 Diesel

Lubrication

Lubrication System

Type

Oil pan capacity, L (qt.)

Oil pan capacity with filter, L (qt.)
Qil filter: quantity, type

Oil cooler

Full Pressure
100 (106)

120 (127)

3, Cartridge
Water-Cooled



Model: 750REOZMD, continued

Cooling

Radiator System

Ambient temperature, °C (°F)

Engine jacket water capacity, L (gal.)

Radiator system capacity, including engine, L (gal.)
Engine jacket water flow, Lpm (gpm)

Charge cooler water flow, Lpm (gpm)

50 (122)
100 (26.4)
303 (80)
1100 (291)
470 (124)

Heat rejected to cooling water at rated kW, dry exhaust, kW (Btu/min.) 321 (18253)
Heat rejected to charge cooling water at rated kW, dry exhaust, Kw Btu/ 252 (14341)

min.

Water pump type

Fan diameter, including blades, mm (in.)

Fan, kWm (HP)

Max. restriction of cooling air, intake and discharge side of radiator,

kPA (in. H20)

Centrifugal
1524 (60)
40 (54)
0.125 (0.5)

* Enclosure with internal silencer reduces ambient temperature capability by 5°C (9°F).

Remote Radiator System

Exhaust manifold type

Jacket water engine inlet, mm (in.)

Jacket water engine outlet, mm (in.)

Intercooler water engine inlet, mm (in.)
Intercooler water engine outlet, mm (in.)

Static head allowable above engine, kPa (ft. H20)

Note:

Operation Requirements

Dry

95 (3.75)
95 (3.75)
67 (2.63)
95 (3.75)
98 (32.8)

Contact your local distributor for cooling system options and
specifications based on your specific requirements.

Air Requirements

Radiator-cooled cooling air, m3/min. (scfm) *

Cooling air required for generator set when equipped with city water
cooling or remote radiator, based on 14°C (25°F) rise, m3/min. rise and
ambient temp. of 29°C (85°F) m3/min. (cfm)

Combustion air, m3/min. (cfm)

Heat rejected to ambient air: Engine, kW (Btu/min.)
Heat rejected to ambient air: Alternator, kW (Btu/min.)
Radiator-cooled cooling air, m3/min. (scfm) *

Cooling air required for generator set when equipped with city water
cooling or remote radiator, based on 14°C (25°F) rise, m3/min. rise and
ambient temp. of 29°C (85°F) m3/min. (cfm)

Combustion air, m3/min. (cfm)
Heat rejected to ambient air: Engine, kW (Btu/min.)
Heat rejected to ambient air: Alternator, kW (Btu/min.)

*Air density = 1.20 kg/m3 (0.075 Ibm/ft3)
Fuel Consumption

1161 (41000)
416 (14700)

78 (2763)
69 (3912)

47 (2673)
1456 (51425)
416 (14700)

78 (2763)
69 (3912)
47 (2673)

Diesel, Lph (gph), at % load

Rating

Standby Fuel Consumption at 100% load
Standby Fuel Consumption at 75% load
Standby Fuel Consumption at 50% load
Standby Fuel Consumption at 25% load
Prime Fuel Consumption at 100% load

232.3 Lph (61.4 gph)
164.0 Lph (43.3 gph)
108.2 Lph (28.6 gph)
65.0 Lph (17.2 gph)

207.1 Lph (54.7 gph)



Industrial Generator Set Accessories
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Decision-Maker® 550

Kohler® Decision-Maker® 550 Controller

General Description and Function

The Decision-Maker® 550 generator set controller provides
advanced control, system monitoring, and system diagnostics
for optimum performance and compatibility with selected
engine Electronic Control Modules (ECM).

ECM models only: The Decision-Maker® 550 controller
directly communicates with the ECM to monitor engine
parameters and diagnose engine problems (see Controller
Diagnostics for details).

Standard Features

e A digital display and keypad provide access to data. The
display provides complete and understandable information,
and the keypad allows easy local access.

® Measurements selectable in metric or English units.

® The controller can communicate directly with a personal
computer via a network or via a modem configuration.

® The controller supports Modbus® protocol. Use with serial
bus or Ethernet networks. (Ethernet requires an external
Modbus®/Ethernet converter module.)

® |[ntegrated voltage regulator providing +0.25% regulation.
e Built-in alternator thermal overload protection.

® A lockout keyswitch meets appropriate local code
requirements.

Optional Features

e Monitor lll, an optional menu-driven Windows®-based PC
software, monitors engine and alternator parameters and
also provides control capability. See G6-76 spec sheet for
more information.

® Menu 15 (Protective Relays) is required for optional
protective functions and is only available with the Kohler
PD-Series switchgear.

Modbus® is a registered trademark of Schneider Electric.

Windows® is a registered trademark of Microsoft Corporation.
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Decision-Maker® 550 Controller

Controller Features

Decision-Maker® 550—Software Version 2.70 or higher

Specifications

Power source with circuit protection: 12- or 24-volt DC

Power drain: 700 milliamps (or 400 milliamps without panel lamps)
Humidity range: 5% to 95% noncondensing

Operating temperature range: -40°C to +70°C (-40°F to +158°F)
Storage temperature range: -40°C to +85°C (-40°F to +185°F)
Standards:

o NFPA 99

o NFPA 110, Level 1

o CSA 282-09

o UL 508

Hardware Features

Vacuum fluorescent display

Environmentally sealed 16-button membrane keypad

LED status indicating lights

Three-position (run, off/reset, auto) keyswitch

Latch-type emergency stop switch with International
Electromechanical Commission (IEC) yellow ring identification
Alarm horn

Fuse-protected battery circuits

Controller mounts locally or remotely up to a distance of 12 m (40 ft.)

and viewed from one of four positions
Dimensions—W x H x D,
460 x 275 x 291 mm (18.15x 10.8 x 11.47 in.)

NFPA Requirements

In order to meet NFPA 110, Level 1 requirements, the generator
set controller monitors the engine/generator functions and faults
shown below.

NFPA 110 Common Alarm

® Engine functions:

O0O0O000GE O0OOOOOODODODOOOOO

Overcrank

Low coolant temperature warning
High coolant temperature warning
High coolant temperature shutdown
Low oil pressure shutdown

Low oil pressure warning
Overspeed

Low fuel (level or pressure) *

Low coolant level

EPS supplying load

High battery voltage *

Low battery voltage *

Air damper indicator

eneral functions:

Master switch not in auto

Battery charger fault *

Lamp test

Contacts for local and remote common alarm
Audible alarm silence switch

Remote emergency stop

* Function requires optional input sensors or kits and is engine dependent,
see Controller Displays as Provided by the Engine ECM.
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Controller Functions

The control functions apply to both the ECM and non-ECM equipped
models unless noted otherwise.

AC Output Voltage Adjustment

The voltage adjustment provides keypad adjustment in 0.1 volt
increments of the average line-to-line AC output voltage with a
maximum adjustment of +10% of the system voltage.

Alternator Protection

The controller firmware provides generator set overload and short
circuit protection matched to each alternator for the particular
voltage/phase configuration.

Automatic Restart

The controller automatic restart feature initiates the start routine
and recrank when the generator set slows to less than 390 rpm
after a failed start attempt.

Battleswitch (Fault Shutdown Override Switch)

The battleswitch input provides the ability to override the fault
shutdowns except emergency stop and overspeed shutdown in
emergency situations and during generator set troubleshooting.

Clock and Calendar

Real-time clock and calendar functions time stamp shutdowns for
local display and remote monitor. Also use these functions to
determine the generator set start date and days of operation.

Cooldown Temperature Override

This feature provides the ability to bypass (override) the cooldown
temperature shutdown and force the generator set to run for the full
engine cooldown time delay. Also see Time Delay Engine Cooldown
(TDEC).

Cyclic Cranking

The controller has programmable cyclic cranking. The customer
selects the number of crank cycles (1-6) and the crank time from 10
to 30 seconds. The crank disconnect depends upon the speed
sensor input information or the generator frequency information.
The default cyclic crank setting is 15 seconds on, 15 seconds off
for three cycles.

Digital Voltage Regulator
The digital voltage regulator provides +0.25% no-load to full-load
regulation.

Display Power Shutdown
To conserve battery power, the display turns off after 5 minutes of
inactivity. Pressing any keypad button activates the display.

ECM Communication

The controller monitors ECM communication links and provides fault
detection for oil pressure signal loss, coolant temperature signal
loss, and ECM communication loss. Each of these faults provides
local display, alarm horn ON, and relay driver output (RDO) on ECM
models only. See Controller Diagnostics following for additional
information.

Idle Speed Function

Idle speed function provides the ability to start and run the engine
at idle speed for a selectable time period. The engine will go to
normal speed should the temperature reach warm-up before the
time delay is complete.

Lamp Test
Keypad switch verifies functionality of the indicator LEDs, alarm
horn, and digital display.

Load Shed
The load shed function provides a load control output (RDO) with
user-selectable load shed level.

Master Switch Fault

The generator set master switch has fault detection at four levels:
1) master switch to off, 2) master switch open, 3) master switch
error, and 4) master switch not in auto. Each of these faults/
warnings provides local display, alarm horn on, and activates

a relay driver output (RDO). By placing the master switch to the
off/reset position, all generator set faults can be reset.

Modbus® Interface

The Modbus® interface provides industry standard open protocol
for communication between the generator set controller and other
devices or for network communications.

Number of Starts

Total number of generator set successful starts is recorded and
displayed on the local display and remote PC monitor. This
information is a resettable and total record.

Programming Access

The setup access and programming information is password
protected. When locally accessing programming information, the
PM (programming mode) LED flashes. When remotely accessing
programming information, the PM LED is steady.

Programmed Run

The programmed run function provides user-selectable time for a
one-time exercising of the generator set. The controller does not
provide weekly scheduled exercise periods.

Remote Reset

The remote reset function resets faults and allows restarting of the
generator set without going to the master switch off/reset position.
The remote reset function is initiated via the remote reset digital
input.

Running Time Hourmeter

The running time hourmeter function is available on the local display
and remote monitor. The information displayed uses real time
loaded and unloaded run time as an actual and resettable record.

Self-Test
The controller has memory protection and a microprocessor
self-test.

Starting Aid

The starting aid feature provides control for an ether injection
system. This setup has adjustable on time before engine crank from
0to 10 seconds. This feature is also part of the remote
communication option.

Time Delay Engine Cooldown (TDEC)

The TDEC provides a user-selectable time delay before the
generator set shuts down. If the engine is above the preset
temperature and unit is signalled to shut down, unit will continue to
run for the duration of the TDEC. If the engine is at or below the
preset temperature and unit is signalled to shut down or the TDEC is
running, unit will shut down without waiting for the time delay to
expire. Also see Cooldown Temperature Override.

Time Delay Engine Start (TDES)
The TDES provides a user-selectable time delay before the
generator set starts.

Modbus® is a registered trademark of Schneider Electric.
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Controller Diagnostics

The controller features warnings and shutdowns as text messages on Note: The available user inputs are dependent on factory reserved
the vacuum fluorescent display. See the table below. inputs for specific engine types, engine controls, and paralleling

Warnings show yellow LED and signal an impending problem. applications.
Shutdowns show red LED and stop the generator set. User-Defined Common Fault and Status. The user customizes
outputs through a menu of warnings, shutdowns, and status conditions.

Note: Menu 15 features are available by purchasing the paralleling User defines up to 31 relay driver outputs (RDOSs) (relays not included).

switchgear option.

Warning | Shutdown | User- | User Warning | Shutdown | User- | User

Function | Function | Defined | RDOs Function | Function |Defined | RDOs
Engine Protection Load shed underfrequency X X X
Air damper control, X X Master switch error X X X
if equipped Master switch not in auto X X X
Air da_mper indicator, X X X Master switch open X X X
if equipped Master switch to off X X X
Coolant temp. signal loss X X X NFPA 110 common alarm X X
High battery voltage X X X SCRDO’s 1-4 (software X X
High coolant temperature X X X X controlled RDOs)
High oil temp. shutdown X X X System ready (status) X X
Low battery voltage X X X Alternator Protection
Low coolant level X X X AC sensing loss X X X X
Low coolant temperature X X X Critical overvoltage X X X
Low fuel level (diesel) * X X X Generator running X X
Low fuel pressure (gas) * X X X Ground fault * X X X
Low oil pressure X X X X Locked rotor X X X
Oil pressure signal loss X X X AC Protection (includes Menu 15 Enabled Enhancements)
Overcrank X X X Alternator protection (short X X X
Overspeed X X X circuit and overload)
Speed sensor fault X X X Breaker trip ¥ X
Starting aid X X Common protective relay X X
Weak battery X X X output
General Protection In synchronization k- X
Auxiliary inputs 0-5 VDC— X X X X Loss of field (reverse VAR) X X X
up to 7 analog Overcurrent X X X X
Auxiliary ipputs— X X X X Overfrequency X X X
up to 21 digital Overpower X X X
Battery charger fault * X X X Overvoltage X X X
Defined common fault X X Reverse power X X X
EEPROM write failure X X X Underfrequency X X X
Emergency stop X X X Undervoltage X X X
Engine cooldown delay X X * Function requires optional input sensors or kits and is engine dependent, see
Engine start delay X X Controller Displays_as Provided by the Engine ECM. )
EPS supplying load X XX | T Factoy defaut stings o he deinod common el aroemergercy stp, i
Internal fault X X X overspeed.
Load shed kW overload X X X # Factory set inputs that are fixed and not user changeable.

Controller Displays as Provided by the Engine ECM (availability subject to change by the engine manufacturer)
Display GM/PSI Doosan John Deere (JDEC) Volvo (EMS II) Volvo (EDC Ill) | DD/MTU (ADEC)

Ambient temperature X
Charge air pressure X X X X X
Charge air temperature X X X X X
Coolant level X X X
Coolant pressure X X
Coolant temperature X X X X X X
Crankcase pressure X X
ECM battery voltage X X X
ECM fault codes X X X X X X
ECM serial number X
Engine model number X X
Engine serial number X X
Engine speed X X X X X X
Fuel pressure X X
Fuel rate X X X X X X
Fuel temperature X X X X
QOil level X
Oil pressure X X X X X X
Oil temperature X X X
Trip fuel X X X

NOTE: 40-60REOZK (Kohler KDI engines) do notinclude an ECM as standard equipment. REOZMD/ROZMC (Mitsubishi engines) have an ECM butdo
not send signals to the generator set controller.
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Controller Monitoring
Standard Equipment and Features

larm horn

® |[ndicators:

o

O OO0 O

e S
O
o
o
(@)

Not in auto (yellow)
Program mode (yellow)
System ready (green)
System shutdown (red)
System warning (yellow)

witches and standard features:
Keypad, 16-button multi-function sealed membrane
Lamp test
Keyswitch, auto, off/reset, run (engine start)
Switch, emergency stop (normally closed contacts)

e Vacuum fluorescent display with two lines of 20 characters

Som

Displays

e engine displays are dependent upon enhanced electronic

engine control availability.

e E
o

OO0OO00O00O00O0O0O0OO0OO0OO0OOO0OObOOO0OO0OO0

e E
o
(@)
(@)
o

ngine monitoring data (metric or English units):
Battery voltage
Engine model number
Engine serial number f
Engine speed
Engine start countdown
ECM—battery voltage ¥
ECM—fault codes
ECM—serial number

Fuel rate
Level—coolant ¥
Level—oil ¥

Pressure—crankcase
Pressure—charge air 1
Pressure—coolant +
Pressure—fuel
Pressure—oil
Rpm
Temperature—ambient §
Temperature—charge air 1
Temperature—coolant
Temperature—fuel
Temperature—oil ¥
Trip fuel +
ngine setpoints
Coolant—high temperature shutdown and warning setpoints
Oil—low pressure shutdown and warning setpoints
Temperature—engine cooled down setpoint
Temperature—engine warmed up setpoint

e Generator monitoring data:

O OO0 O O0OO0

O O

Current (L1, L2, L3), £0.25% accuracy

Frequency, +0.5% accuracy

Kilowatts, total per phase (L1, L2, L3), +0.5% accuracy

KVA, total per phase (L1, L2, L3), £0.5% accuracy

KVAR, total absorbing/generating per phase (L1, L2, L3),
+0.5% accuracy

Percent alternator duty level (actual load kW/standby kW rating)
Power factor per phase, leading/lagging

Voltage (line-to-line, line-to-neutral for all phases), +0.25%
accuracy

® Operational records:

OO0OO0OO0OO0O0O0O0

O0OO0OO0O0O00— 00O

Event history (stores up to 100 system events)

Last start date

Number of starts

Number of starts since last maintenance

Operating days since last maintenance

Operating mode—standby or prime power

Run time (total, loaded and unloaded hours, and total kW hours)
Run time since maintenance (total, loaded, and unloaded hours
and total kW hours)

System shutdowns

System warnings

Time, date, and day of week

ime delays—general:
Crank cycles for on/pause
Crank cycles for overcrank shutdown
Engine cooldown
Engine start
Load shed
Voltage, over- and under-
Starting aid

e Time delays—paralleling relays (PR) for optional switchgear
applications:

OO0OO0O0O000O00OO0OW OOOOOOOOOOO

Current—over (PR)

Current—over shutdown

Frequency—over- and under- (PR and shutdown)
Loss of field (PR and shutdown)

Loss of field shutdown (PR)

Power—over (PR)

Power—over shutdown

Reverse power (PR)

Reverse power shutdown

Synch matching—frequency, phase, voltage
Voltage—over- and under- (PR and shutdown)

ystem parameters:

Alternator number

Current, rated (based on kW, voltage, connection settings)
Frequency

Generator set model number

Generator set serial number

Generator set spec number

Rating, kW

Phase, single and three (wye or delta)

Voltage, AC

Voltage configuration, wye or delta

Inputs

Customer and remote inputs:

o

O

OO0O00O000W OO0OOOOOOOOOOYU OOOO

Analog inputs 0-5 VDC (up to 7 user-defined analog inputs
with multiple shutdown and warning levels)

Digital contact inputs (up to 21 user-defined digital inputs with
shutdown or warning levels)

Ground fault detector *

Remote emergency stop

Remote reset

Remote 2-wire start

igital inputs (standard):

Air damper fault, if equipped

Battery charger fault *

Battleswitch

Emergency stop

Field overvoltage (350 kW and higher)
High oil temperature

Idle mode active (ECM models only) *
Low coolant level

Low coolant temperature

Low fuel warning *

Low fuel shutdown *

witchgear inputs in Menu 15 (to interface with switchgear system):

Circuit breaker closed

Enable synch

Lockout shutdown

Remote reset

Remote shutdown

VAR/PF mode selection

Voltage—raise/lower (or VAR/PF raise/lower in VAR/PF mode)

Outputs

See the Fault Diagnostics section for a breakdown of the available
shutdown and warning functions.

e Thirty-one user-defined relay driver outputs (relays not included)

[©]
[®]

Fifteen NFPA 110 faults
Defined common faults

Communication

® RS-485 connector for Modbus® RTU communication port
® RS-232 connector for a PC or modem (optional software required)
e SAE J1939 connector for the engine ECM (engine control module)

*

Function requires optional input sensors or kits and is engine dependent; see
Controller Displays as Provided by the Engine ECM on page 4.

¥ See Controller Displays as Provided by the Engine ECM on page 4 for display

availability.

Modbus® is a registered trademark of Schneider Electric.
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KOHLER CO., Kohler, Wisconsin 53044 USA
Phone 920-457-4441, Fax 920-459-1646

For the nearest sales and service outlet in the
US and Canada, phone 1-800-544-2444
KOHLERPower.com

Kohler Power Systems

Asia Pacific Headquarters

7 Jurong Pier Road

Singapore 619159

Phone (65) 6264-6422, Fax (65) 6264-6455

Decision-Maker® 550 Controller Available Options

Communication and PC Software Available Options

Refer to spec sheet G6-76, Monitor Il Software for additional
communication and PC software information including Modbus®
communication.

[ Local Single Connection. A PC is connected directly to the
device communication module with an RS-232 cable for
applications where the PC is within 15 m (50 ft.) of the device or
RS-485 cable for applications where the PC is up to 1220 m
(4000 ft.) from the device.

[ Local Area Network (LAN). A PC is connected directly to the
device’s local area network. A LAN is a system of connecting
more than one device to a single PC.

[ Remote Network (Ethernet): A PC with a NIC card uses an
Ethernet connection to access a remotely located converter
(Modbus®/Ethernet) serving a controller. Refer to G6-79 for system
details.

[1 Remote Network (Modem): A PC uses a modem to connect to
a remotely located device modem serving a controller. Monitoring
software (Monitor Il) runs on the PC to view system operation.

[ Monitor lll Software for Monitoring and Control
(Windows®-based user interface)

1 Converter, Modbus®/Ethernet. Supports a power system
using a controller accessed via the Ethernet. Converter is supplied
with an IP address by the site administrator. Refer to G6-79 for
converter details.

1 RS-232 to RS-485 Port Converters

" [ External PC Device RS-232to
modem modem RS-485 port
converter
Personal
computer Telephone lines

g

] ] ¢ ]

Generator Set with the Decision-Maker® 550 controller

Availability is subject to change without notice. Kohler Co. reserves the
right to change the design or specifications without notice and without any
obligation or liability whatsoever. Contact your local Kohler® generator
set distributor for availability.

Other Available Options

[0 Common Failure Relay remotely signals auxiliary fault, emergency
stop, high engine temperature, low oil pressure, overcrank, and
overspeed via one single-pole, double-throw relay with 10-amp
contacts at 120 VAC or 28 VDC maximum.

[ Run Relay provides a three-pole, double-throw relay with 10-amp
contacts at 120 VAC or 28 VDC maximum for indicating that the
generator set is running.

1 Controller Cable enables remote mounting of the controller with
distances of up to 12 m (40 ft.) from the generator set.

[ Controller Connection Kit provides a cable connecting the
controller output terminals to a terminal strip in the junction box.

[ Dry Contact Kit interfaces between the controller signals and
customer-supplied accessories providing contact closure to activate
warning devices such as lamps or horns. Kits are available with
either one or ten single-pole, double-throw (form-C) relays with
10-amp contacts at 120 VAC or 28 VDC maximum.

[ Float/Equalize Battery Charger with Alarm Feature signals
controller of battery charger fault.

[ Prealarm Kit for NFPA 110 (gas fuel models only) warns the
operator of low fuel pressure. Select the kit based on LP vapor or
natural gas, combination dual fuel, or LP liquid withdrawal.

] Prime Power Switch prevents battery drain during generator set
non-operation periods and when the generator set battery cannot be
maintained by an AC battery charger.

1 Remote Audiovisual Alarm Panel warns the operator of fault
shutdowns and warning conditions. Kit includes common fault lamp
and horn with silence switch.

1 Remote Emergency Stop Panel immediately shuts the generator
set down from a remote station.

[ Remote Serial Annunciator (RSA) Panel enables the operator to
monitor the status of the generator set from a remote location, which
may be required for NFPA 99 and NFPA 110 installations. Uses
Modbus® protocol, an industry standard.

Modbus® is a registered trademark of Schneider Electric.

Windows® is a registered trademark of Microsoft Corporation.

DISTRIBUTED BY:

© 2003, 2005, 2006, 2007, 2008, 2011, 2012, 2013, 2015 by Kohler Co., All rights reserved.
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Industrial Generator Set Accessories

KOHLER. Power Systems

Line Circuit Breakers 15-2250 kW

Q9001

— PCVVER SYSTEMS
NATIONALLY REGISTERED
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Single Circuit Breaker Kit with Neutral Bus Bar
15-300 kW Model Shown

]

o i M
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Dual Circuit Breaker Kit with Neutral Bus Bar
15-300 kW Model Shown

Multiple Circuit Breaker Kits with Neutral Bus Bar
350-2250 kW Model Shown
(also applies to some 300 kW models)

Standard Features

The line circuit breaker interrupts the generator set
output during a short circuit and protects the wiring
when an overload occurs. Use the circuit breaker to
manually disconnect the generator set from the load
during generator set service.

Circuit breaker kits are mounted to the generator set
and are provided with load-side lugs and neutral bus
bar.

Kohler Co. offers a wide selection of molded-case
line circuit breaker kits including single, dual, and
multiple configurations for each generator set.

Four types of line circuit breakers are available:
(see page 2 for definitions and pages 3 and 4 for
application details)

O Magnetic trip

o Thermal magnetic trip

o Electronic trip

o Electronic with ground fault (LSIG) trip

In addition, line circuit breakers are offered with 80%
and 100% ratings.

Single line circuit breaker kits allow circuit protection
of the entire electrical system load.

Dual line circuit breaker kits allow circuit protection
of selected priority loads from the remaining
electrical system load.

Multiple line circuit breaker kits with field connection
barrier allow circuit protection for special
applications (350-2250 kW).

Line circuit breakers comply with the following codes
and standards unless otherwise stated.

o UL 489 Molded Case Circuit Breakers

o UL 1077 Supplementary Protectors

o UL 2200 Stationary Engine Generator Assemblies

G6-88 12/15i Page 1



Line Circuit Breaker Types

Magnetic Trip

The magnetic trip features an electromagnet in series with the
load contacts and a moveable armature to activate the trip
mechanism. When a sudden and excessive current such as
a short circuit occurs, the electromagnet attracts the armature
resulting in an instantaneous trip (UL 1077 circuit breakers).

Thermal Magnetic Trip

Thermal magnetic trip contains a thermal portion with a
bimetallic strip that reacts to the heat produced from the load
current. Excessive current causes it to bend sufficiently to

trip the mechanism. The trip delay is dependant on the duration
and excess of the overload current. Elements are factory-
calibrated. A combination of both thermal and magnetic
features allows a delayed trip on an overload and an
instantaneous trip on a short circuit condition.

Electronic Trip

These line circuit breakers use electronic controls and miniature
current transformers to monitor electrical currents and trip when
preset limits are exceeded.

LI breakers are a combination of adjustable trip functions
including long-time ampere rating, long-time delay, and
instantaneous pickup. LSI breakers have all of the LI breaker
features plus short-time pickup, short-time delay, and
defeatable instantaneous pickup. LSIG breakers have all of the
LSI breaker features plus ground-fault pickup and delay.

Electronic with Ground Fault Trip

The ground fault trip feature is referred to as LSIG in this
document. Models with LSIG compare current flow in phase
and neutral lines, and trip when current unbalance exists.

Ground fault trip units are an integral part of the circuit breaker
and are not available as field-installable kits. The ground fault
pickup switch sets the current level at which the circuit breaker
will trip after the ground fault delay. Ground fault pickup values
are based on circuit breaker sensor plug only and not on the
rating plug multiplier. Changing the rating plug multiplier has
no effect on the ground fault pickup values.

80% Rated Circuit Breaker

Most molded-case circuit breakers are 80% rated devices.
An 80% rated circuit breaker can only be applied at 80% of its
rating for continuous loads as defined by NFPA 70. Circuit
conductors used with 80% rated circuit breakers are required
to be rated for 100% of the circuit breaker’s rating.

The 80% rated circuit breakers are typically at a lower cost
than the 100% rated circuit breaker but load growth is limited.

100% Rated Circuit Breaker

Applications where all UL and NEC restrictions are met can use
100% rated circuit breakers where 100% rated circuits can carry
100% of the circuit breaker and conductor current rating.

The 100% rated circuit breakers are typically at a higher cost
than the 80% rated circuit breaker but have load growth
possibilities.

When applying 100% rated circuit breakers, comply with the
various restrictions including UL Standard 489 and NEC
Section 210. If any of the 100% rated circuit breaker restrictions
are not met, the circuit breaker becomes an 80% rated circuit
breaker.

Line Circuit Breaker Options

[ Alarm Switch

The alarm switch indicates that the circuit breaker is in a tripped
position caused by an overload, short circuit, ground fault, the
operation of the shunt trip, an undervoltage trip, or the push-to-
trip pushbutton. The alarm resets when the circuit breaker is
reset.

[ Auxiliary Contacts

These switches send a signal indicating whether the main
circuit breaker contacts are in the open or closed position.

] Breaker Separators (350-2250 kW)

Provides adequate clearance between breaker circuits.
] Bus Bars

Bus bar kits offer a convenient way to connect load leads to the
generator set when a circuit breaker is not present.

15-300 kW. Bus bar kits are available on alternators with leads
for connection to the generator set when circuit breakers are not
ordered.

350-2250 kW. A bus bar kit is provided on the right side of the
unit when no circuit breaker is ordered. Bus bars are also
available in combination with circuit breakers or other bus bars
on the opposite side of the junction box. On medium voltage
(8.3 kV and above) units, a bus bar kit is standard.

[] Field Connection Barrier
Provides installer wiring isolation from factory connections.
1 Ground Fault Annunciation

A relay contact for customer connection indicates a ground
fault condition and is part of a ground fault alarm.

] Lockout Device (padlock attachment)

This field-installable handle padlock attachment is available for
manually operated circuit breakers. The attachment can
accommodate three padlocks and will lock the circuit breaker
in the OFF position only.

(1 Neutral Lugs

Various neutral lug sizes are available to accommodate multiple
cable sizes for connection to the bus bar only.

[ Overcurrent Trip Switch

The overcurrent trip switch indicates that the circuit breaker has
tripped due to overload, ground fault, or short circuit and returns
to the deenergized state when the circuit breaker is reset.

[ Shunt Trip, 12 VDC or 24 VDC

A shunt trip option provides a solenoid within the circuit breaker
case that, when momentarily energized from a remote source,
activates the trip mechanism. This feature allows the circuit
breaker to be tripped by customer-selected faults such as
alternator overload or overspeed. The circuit breaker must

be reset locally after being tripped. Tripping has priority over
manual or motor operator closing.

[ Shunt Trip Wiring
Connects the shunt trip to the generator set controller.
1 Undervoltage Trip, 12 VDC or 24 VDC

The undervoltage trips the circuit breaker when the control
voltage drops below the preset threshold of 35%-70% of the
rated voltage.
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350-2250 kW Line Circuit Breaker Specifications

80% Rating Circuit Breaker

100% Rating Circuit Breaker

Gen.Set | Alt. | Ampere Fcr:ér?né Gen.Set | Alt. | Ampere Fcr:ér?né
kw Model Range | Trip Type Size kw Model Range | Trip Type Size
15-150 | Thermal Magnetic 15-150 | Thermal Magnetic
60-150 | Electronic LI HD 60-150 | Electronic LI HD
60-150 | Electronic LSIG 60-150 | Electronic LSIG
175-250 | Thermal Magnetic 175-250 | Thermal Magnetic
250 Electron!c LI JD Electronic LI JD
Electronic LSIG 250 .
- Electronic LSIG
60-150 | Electronic LI -
60-150 | Electronic LSIG HG 60-150 | Electronic LI HG
- Electronic LI o 350-2250 60-150 Electron!c LSIG
Electronic LSIG KW W 250 Electron!c L JG
30 | 9-325A. Mag. Trip (also iy ’ Electronic LSIG
50 84-546 A. Mag. Trip Hy avaslfr?:ee on M 200 Electronic LI LG
100 180-1040 A. Mag. Trip 300 kW) Electronic LSIG
150 348-1690 A. Mag. Trip 600-1200 | Electronic LSI
250 684-2500 A. Mag. Trip JJ 600-1200 | Electronic LSIG PG
350-2250 300-400 ;—ggi’:g(l)gﬂig::;g T 1200 Electron!c LSI "y
kW am/ 250-1600 A Mag. Tri 1200 Electronic LSIG
,(Ia'glo 5M/ - ag. 1p 1600-2500 | Electronic LS|
Meome | ™ 1000-2000 A. Mag. Trip 1600-2500 | Electronic LSIG RJ
300 kW) 400 1125-2250 A. Mag. Trip LA 3000 | Electronic LSI
1250-2500 A. Mag. Trip NW
1500-3000 A. Mag. Trip 3000 Electronic LSIG
1750-3500 A. Mag. Trip . .
2000-4000 A Mag. Trip Circuit Breaker Lugs Per Phase (Al/Cu)
400-600 | Electronic LI Frame Size Ampere Range Wire Range
400-600 | Electronic LSIG LG HD (80%) 15-150 One #14 to 3/0
700-800 | Thermal Magnetic MG HD (100%) 15-150 One #14 to 2/0 Cu only
1000-1200 | Thermal Magnetic HG 60-150 One #14 to 3/0
800-1200 | Electronic LSI PG HJ 30-150 One #14 t0 3/0
800-1200 | Electronic LSIG JD (80%) 175 One 1/0 to 4/0
1200 | Thermal Magnetic JD (80%) 200-250 One 3/0 to 350 kcmil
1200 | Electronic LS| PJ JD (100%) 175-250 One 3/0 to 300 kemil Cu only
1200 | Electronic LSIG JG (80%) 250 One 3/0 to 350 kemil
1600-2500 | Thermal Magnetic JG (100%) 250 One 3/0 to 300 kemil Cu only
1600-2500 | Electronic LSI RJ JJ 250 One 3/0 to 350 kcmil
1600-2500 | Electronic LSIG :
" I B T T
Interrupting Ratings LG 400-600 Two 2/0 to 500 kemil
Circuit Breaker 240 Volt, 480 Volt, 600 Volt, MG 700-800 Three 3/0 to 500 kemil
Frame Size kA kA kA 600-800 Three 3/0 to 500 kcmil
HD 25 18 14 PG 1000-1200 Four 3/0 to 500 kcmil
HG 65 35 18 PJ 1200 Four 3/0 to 500 kcmil
Eight 1/0 to 750 kemil or
JHI; 1(2)(5) ?Z fi RJ 1600-2500 %1 6) 4/0 to 300 kemil
s o o i o o oot
JJ 100 65 25
LA 42 30 22
LG
MG 65 35 18
PG
PJ
RJ 100 65 25
NW 100 100 85
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350-2250 kW Line Circuit Breaker Specifications

Breaker Positions Multiple Circuit Breaker Combinations
Positions
SI.FT7POS|6TWSS Alternator Model 1or5 20r6 3or7 40r8
H/J
H/J H/J
H/J H/J H/J
H/J H/J H/J H/J
JUNCTION BOX ALTERNATOR LA
LA H/J
LA LA
LA H/J H/J
—_ NS LA LA H/J
1 2 3 4 LA LA LA
LA H/J H/J H/J
NOTE: Breaker andload bus phasing onright positions is A-B-C and on left LA LA H/ HJ
positions is C-B-A. LA LA LA H/J
NOTE: HD, HG, JD, JG, and LG-frames when selected with LSIG trip LA LA LA LA
require two mounting spaces (one space for the breaker and one space for LG
thg LSIG neutral). Thesg combinations. are not reflected in the Multiple LG H/J
Circuit Breaker Combinations table on this page.
NOTE: H/J in the tables on this page refer to frame sizes HD, HG, HJ, JD, LG LA
JG, and JJ. LG LG
. . LG H/J H/J
Circuit Breaker Lugs Per Phase (Al/Cu) G A i
Frame Size Ampere Range Wire Range LG LA LA
HD (80%) 15-150 One #14 t0 3/0 LG LG H/J
HD (100%) 15-150 One #14 to 2/0 Cu only LG LG A
HG 60-150 One #14 to 3/0 ay G G G
HJ 30-150 One #14 to 3/0 57|\'\/|/|/ LG H/J H/J H/J
JD (80%) 175 One 1/0 to 4/0 LG A " m
JD (80%) 200-250 One 3/0 to 350 kemil
JD (100%) 175-250 One 3/0 to 300 kemil Cu only LG LA LA H/J
JG (80%) 250 One 3/0 to 350 kemil LG LA LA LA
JG (100%) 250 One 3/0 to 300 kemil Cu only LG LG H/J H
JJ 250 One 3/0 to 350 kcmil LG LG LA H/J
i LG LG LA LA
LA 300-400 O‘T’\ij 1#1totg (;(;(I)( (I:(rgrlln(ljr LG LG LG H/J
LG 400-600 Two 2/0 to 500 kemil LG LG LG LA
MG 700-800 Three 3/0 to 500 kcmil LG LG LG LG+
Pa o00-1200 | Fow a0 w00 ami NGGIP)
MG/PG/PJ H/J
PJ 1200 .Four 3/0 to 500 kcr.nil MG/PG/PJ LA
RJ 1600-2500 ) 100,500 camil " MG/PG/PJ LG
W 3000 Eight 1/0 to 750 kemil or MG/PG/PJ MG/PG/PJ %
(16) 1/0 to 300 kemil MG/PG/PJ H/J H/J
MG/PG/PJ LA H/J
MG/PG/PJ LA LA
MG/PG/PJ LG H/J
MG/PG/PJ LG LA
MG/PG/PJ LG LG+
RJ
NW *
NONE OR LOAD BUS KIT

* Frame size NW is not available with 1219 mm (48 in.) junction box.

 Frame size LG is not available in position 4 with 1219 mm (48 in.)
junction box.

4 Frame sizes MG/PG/PJ are not available in position 3 or 4 with

1219 mm (48 in.) junction box.
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MICROLOGIC® 5.0/6.0 A/P/H TRIP UNIT
CHARACTERISTIC TRIP CURVE NO. 613-4

Long-time Pickup and Delay
Short-time Pickup and I?t OFF Delay

The time-current curve information is to be used
for application and coordination purposes only.

Curves apply from -30°C to +60°C ambient
temperature.

Notes:

1. There is a thermal-imaging effect that can act
to shorten the long-time delay. The thermal-
imaging effect comes into play if a current
above the long-time delay pickup value exists
for a time and then is cleared by the tripping of
a downstream device or the circuit breaker
itself. A subsequent overload will cause the
circuit breaker to trip in a shorter time than
normal. The amount of time delay reduction is
inverse to the amount of time that has elapsed
since the previous overload. Approximately 20
minutes is required between overloads to
completely reset thermal-imaging.

2. The end of the curve is determined by the
interrupting rating of the circuit breaker.

3. With zone-selective interlocking on, short-time
delay utilized and no restraining signal, the
maximum unrestrained short-time delay time
band applies regardless of the setting.

4. Total clearing times shown include the
response times of the trip unit, the circuit
breaker opening, and the extinction of the
current.

5. For a withstand circuit breaker, instantaneous
can be turned OFF. See 613-7 for
instantaneous trip curve. See 613-10 for
instantaneous override values.

6. Overload indicator illuminates at 100%.

Schneider

g Electric

ber 2001

Decemt 0
© 2000 Schneider Electric all rights reserved Drawing No. B48095-613-04



POWERPACT® P- and R-Frame Molded Case

Circuit Breakers (Standard or 100% rated up to 2500 A)
|

The most compact and innovative molded case circuit breakers

POWERPACT Molded Case Circuit Breakers lead the industry
with proven, reliable protection and innovative design. Providing
unparalleled performance and control, this generation of P- and
R-frame circuit breakers features exclusive MICROLOGIC® Trip
Units, which allow for a range of sophisticated applications for
metering and monitoring. In addition, units can be interchanged to
allow for maximum flexibility and are field-installable for easy
upgrades as needed.

The compact P- and R-frame circuit breakers permit smaller
footprint and higher density installations using I-LINE® Panelboards
and Switchboards. These circuit breakers are available in 100%
rated construction up to 2500 A to meet a broad range of
commercial and industrial application needs.

Full-Featured Performance

B P-frame — 1200 A available in both standard and 100% ratings
with sensor sizes 250—-1200A. Interrupting ratings (AIR)
G-35kAIR, J-65kAIR and L-100kAIR at 480 VAC

B R-frame — 2500A available in both standard and 100% ratings
P-Frame 1200 A with sensor sizes 600-2500A. Interrupting ratings (AIR)
G-35KAIR, J-65KAIR and L-100kAIR at 480 VAC

B Compact breaker size allows for smaller footprint installations
using I-LINE Panelboards and Switchboards. 9" width on
P-frame designs and 15" width on R-frame designs provide
increased density installations

B Most field-installable accessories are common to all frame sizes
for easier stocking and installation

B Selection of four interchangeable MICROLOGIC Trip Units with
POWERLOGIC® power metering and monitoring capabilities
available in advanced trip units

B Compatible with POWERLOGIC® systems and high amperage
power circuit breakers

MW Built-in MODBUS® protocol provides an open communications
R-Frame platform and eliminates the need to purchase additional,
proprietary network solutions

B Connection options include bus, cable or I-Line for installation
flexibility

B Additional options are available for 5-cycle closing, stored
energy mechanisms and draw-out mounting of 1200 A breakers

[ Modlcon |
D SQUARE D

AV PRI A Schneider Electric




POWERPACT® P- and R-Frame Molded Case Circuit Breakers
(Standard or 100% rated up to 2500 A)

Onboard Intelligence

For “smarter breakers,” a range of MICROLOGIC® Trip Units
provides advanced functionality, such as a communications
interface, and power metering and monitoring capabilities.
With the appropriate MICROLOGIC Trip Unit, you can
communicate with breakers, gather power information,
monitor events and remotely control breakers based on
predetermined conditions, leading to substantial savings in
electrical system operating costs.

These interchangeable, microprocessor-controlled, plug-in
devices provide the next generation of protection, measure-
ment and control functions, delivering not only greater
electrical system safety but also improved system integration

and coordination.

© 2002 Schneider Electric  All rights reserved D

Order Number 0612H00201
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MICROLOGIC® Trip Units

Choose the Model that Meets Your Needs

MICROLOGIC 3.0 and 5.0

B Basic circuit protection including
long-time, instantaneous and optional
short-time adjustments

MICROLOGIC 3.0A, 5.0A and 6.0A

B Long-time, instantaneous and optional
short-time adjustments

B Integrated ammeter and phase
loading bar graph

B LED trip indicator

B Zone selective interlocking with
downstream and upstream breakers

B Optional ground-fault protection

B Optional MODBUS® communications
interface

MICROLOGIC 5.0P and 6.0P

B Long-time, instantaneous and optional
short-time adjustments

B Advanced relay protection (current
imbalance, under/over voltage, etc.)

Bl Inverse Definite Minimum Time Lag
(IdmtL) long-time delay curve shaping
for improved coordination

H Basic power metering and monitoring
functions

W Standard MODBUS communications
interface compatibility with
POWERLOGIC® installations

B Standard GF alarm on 5.0P.
6.0P has equipment ground-fault
tripping protection

MICROLOGIC 5.0H and 6.0H

H All 5.0P and 6.0P functions

B Enhanced POWERLOGIC power
metering and monitoring capabilities

W Basic power quality (harmonic)
measurement

B Waveform capture

Contact your Square D sales representative for additional
information. Or, visit www.SquareD.com.

SQAQUARE D
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Industrial Generator Set Accessories

mHLER! Power Systems System Batteries

Q9001 Standard Features
ﬂ L SHSTEME « Kohler Co. selects batteries to meet the engine manufacturer's
MATISHALT pearTEES specifications and to comply with NFPA requirements for engine-
Typical Overall Dimensions cranking cycles.
Typical Overall Dimensions « Heavy-duty starting batteries are the most cost-effective means of
engine cranking and provide excellent reliability in generator set
T applications.
=] o0 ‘ = ‘ + Batteries are rated according to SAE standard J-537. All batteries
T L I T are 12-volt and have lead-calcium or lead-antimony plates with

N sulfuric acid electrolyte.

i * Most generator set battery kits offer dry-charged or wet-charged

‘ batteries.

L « Tough polypropylene cases protect against life-shortening vibration

- L = and impact damage.
* Removable cell covers allow checking of electrolyte specific
gravity.
Battery SAE Dimension,
mm (in.)
Charge Battery Battery BCI L w H Cold Cranking | Reserve Capacity Battery Post
Type* Part Qty. per Group Amps at 18°C Minutes at Layout and
Number Size Size (0°F) Min. 27° (80°F) Min. Style
Wet GM34399 2 8D 5271 | 282.4 | 276.4 1150 400 AN
(20.8) | (11.1) | (10.9)

Battery Specifications

Battery Specifications

Battery Post Layouts A-—C and Styles 1-2

A o @ 1
a0 o
Positive, 17.48 dia.
Megative, 15.88 dia.
15.88 height
& 31 ©
B Post 18 taper
c | 2o 2 l

L 2 % 12.7-19.1 height

3/B-18 UNC-2A thread

Notes: Dimensions ars in mm; 25.4 mm equals 1 inch. BGI group numbers shown in italics.
Order stud kit 254427 fo convert from Style 2 o Style 1.




Industrial Generator Set Accessories

KOHLER. POWE R SYSTE MS Float/Equalize

Battery Charger

e

HATIONALLY RECISTERED

Standard Features

Kohler automatic battery chargers feature two charging modes to
keep lead-acid and nickel-cadmium batteries fully charged without
overcharging.

The battery charger automatic float-to-equalize operation
maintains battery voltage with no manual intervention.
Temperature compensation feature prevents overcharging or
undercharging battery at high/low ambient temperatures.
Current-limiting circuitry prevents battery charger from overload at
low battery voltage and during a short circuit.

The ten amp DC current limit allows the battery charger to remain
connected to the battery during engine cranking.

Battery charger complies with NFPA 110 code requirements when
equipped with optional alarm circuit board.

Alarm board features low battery voltage, high battery voltage, and
battery charger malfunction alarm contacts.

o)
i AP AR °
W @
olfEr WD o i, .
@ '@ \ucmm:l-_-l |
i 8 by, 3
\_j \Q’i"‘-'-"’ ] O
NFPA 110 Output Number of Cells
Alarm Outputs
Voltage Amps Lead Acid Ni Cd
Yes 24 10 12 18
AC Input Voltage, Frequency 120/240 VAC
DC Voltage Regulation 1%

Weight (battery charger without
mounting brackets)

11.8 kg (26 Ib.)

Dimensions, Lx D x H
(battery charger without mounting
brackets)

271 x 143 x 422 mm (10.67 x 5.63 x 16.63 in.)




Float/Equalize Battery Charger, continued

Automatic Float to Equalize

When the battery loses its charge, the battery charger operates in the
High Rate Constant Current Mode until the battery voltage rises to the
preset equalize level.

At the preset equalize level, the battery charger switches to the
constant voltage Equalize Mode until the current required to maintain
this voltage drops to 50% of the battery charger's high rate current.

The battery charger then switches to the lower constant voltage Float
Mode when the battery nears full charge. The battery charger continues
to operate in this mode until AC input power disconnects or the current
required to maintain the battery at the float voltage setting exceeds 6

amps.

Temperature Compensation

The battery charger compensates for battery temperature using a
negative temperature coefficient. The battery charger provides
temperature compensation of -2mv/°C per cell over the ambient
temperature range of -40°C up to 60°C. The temperature compensation
automatically adjusts the float and equalize voltage settings to prevent
the battery from overcharging at high ambient temperatures and
undercharging at low ambient temperatures.

Battery Vdtage —e
Charging Current —e=

-=— Equalize Voltage

—== Floa Violtage

50% of High Rate

100 Qutput Gurnent ,/

Float Current
Tirrve ——=

I High Rate Constant Current Mode
B Egqualize Mode
[] Float Mode

Figure 1

2

&

B

Battery Temperature {C)
[=]
T

8
T

|
92 94 98 98 100 102 104 108
% of Nominal Charging Voltage

Figure 2




Float/Equalize Battery Charger, continued

Standard Features

. Ammeter and voltmeter indicate battery charging rate with 5% full-scale accuracy. POWER ON lamp indicates battery charger is
operating.

o AC input and DC output fuses prevent battery charger damage from abnormal overlaod and short-circuit conditions.

o Operational temperature range is from 40°C (-40°F) to 60°C (140°F). Battery charger float equalize voltage automatically adjust
throughout the temperature range.

o Reverse polarity protection circuitry prevents battery charger from energizing if improperly connected.

o Internal terminal blocks for AC input and DC output/ sensing lead connections.

. DC voltage regulation of +1% from no load to full load and AC input line voltage variations of +10%.

. UL-1012 listed/CSA certified.

. Wall-mount, slotted enclosure with knockouts for customer conduit installation.

. Reconnection blocks allow operation at 120 or 240 volts AC, single phase, 50 or 60 hertz.

o Battery charger circuitry protected from AC line and DC load voltage spikes and transients.

o Terminal block for remote battery sensing leads.

o Automatic float-to-equalize operation with individual potentiometer adjustments. Charge up to 12 lead-acid or 18 nickel-cadmium
battery cells.

o No adjustments are necessary for lead-acid or nickel-cadmium batteries.

o Oversized transformer and SCR heatsink allow constant current charging at 10 amps up to the equalize voltage setting for fastest

battery charging.
Note: The battery charger will discharge the engine starting battery(ies) when the battery charger is connected to the
battery(ies) and is not connected to an AC power supply. To prevent engine starting battery(ies) discharge, install battery
charger relay kit GM39659.



Float/Equalize Battery Charger, continued
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Industrial Generator Set Accessories

KOHLER. Power Systems e Tank Package

ﬂ WAER SYETEWT *

HATIONALLY RECISTERED
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Sound Enclosure

9001 Sound Enclosure Standard Features

Internal-mounted, critical exhaust silencer with rain cap.

Lift base or tank-mounted, steel or aluminum construction with
hinged and removable doors. Aluminum enclosures recommended
for high humidity and/or high salt/coastal regions.

Fade-, scratch-, and corrosion-resistant Kohler® cream beige
powder-baked finish.

Lockable, flush-mounted door latches.

Air inlet louvers reduce rain and snow entry.

Acoustic insulation that meets UL 94 HF1 flammability
classification.

Sound attenuated enclosure that offers an average of 67 dB(A)
sound level at 7 m (23 ft.) using acoustic insulation, acoustic-lined
air inlets and an acoustic-lined air discharge.

Subbase Fuel Tank Features

The above-ground rectangular secondary containment tank
mounts directly to the generator set, below the generator set skid
(subbase).

Both the inner and outer UL-listed tanks have emergency relief
vents.

Flexible fuel lines are provided with subbase fuel tank selection.
The containment tank's construction protects against fuel leaks or
ruptures. The inner (primary) tank is sealed inside the outer
(secondary) tank. The outer tank contains the fuel if the inner tank
leaks or ruptures.

The above ground secondary containment subbase fuel tank
meets UL 142 requirements.
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Enclosure ships assembled on subbase fuel tank or lifting base.

Sound Enclosure Features

+ Available in steel (14 gauge) or aluminum (3mm [0.125 in.]) formed panel, solid construction. Preassembled package offering corrosion
resistant (aluminum), dent resilient structure mounting directly to the lift base or fuel tank.

+ Powder-baked paint. Superior finish, durability, and appearance.

* Interchangeable modular panel construction. Allows complete serviceability or replacement without compromising enclosure design.

+ Internal critical exhaust silencer. Offers maximum component life, operator safety, and includes rain shield and cap.

* Note: Installing an additional length of exhaust tail pipe may increase backpressure levels. Please refer to the generator set spec sheet for
the maximum backpressure value.

+ Attenuated design. Acoustic insulation UL 94 HF 1 listed for flame resistance; 75 dB(A) design offering mechanically restrained acoustic
insulation in enclosure only.

» Service access. Multi-personnel doors for easy access to generator set control and servicing of the fuel fill, fuel gauge, oil fill, and battery.
» Cooling/Combustion Air Intake. Attenuated models offering fixed air inlet louvers. The 75 dB(A) models include acoustic insulation lining with
urethane film.

» Extended operation. Usable tank capacities offers full load standby operation of up to 72 hours.

» Power Armor Plus textured epoxy-based rubberized coating that creates an ultra-thick barrier between the tank and harsh environmental
conditions like humidity, saltwater, and extreme temperatures, and provides advanced corrosion and abrasion protection

+ UL listed. Secondary containment generator set base tank meeting UL 142 tank requirements.

* NFPA compliant. Designed to comply with the installation standards of NFPA 30 and NFPA 37.

+ Integral external lift lugs. Enables crane with spreader-bar lifting of the complete package (empty tank, mounted generator set, and
enclosure) to ensure safety.

« Emergency pressure relief vents. Meets UL requirements; ensures adequate venting of inner and outer tank under extreme pressure and/or
emergency conditions.

* Normal vent with cap. Vent is raised above lockable fuel fill.

+ Fuel level sender with fuel level and low and high fuel warning annunciated through the generator set controller.

» Leak detection switch. Annunciates a contained primary tank fuel leak condition at generator set control.

+ Electrical stub-up.

+ State tank designed to comply with with Forida Dept. of Environmental Protection (FDEP) File No. EQ-634 installation standards.

Fuel Tank Est. Fuel Supply |Enclosure and |Enclosure and |Enclosure and |Enclosure and |Fuel Tank Sound Pressure
Capacity, L Hours at 60 Hz [Fuel Tank Fuel Tank Fuel Tank Fuel Tank Height (H), mm [Level, dB(A)
(gal.) with Full Load Length, mm (in.) [Width, mm (in.) [Weight, kg (Ib.) [Height, mm (in.) [(in.)

Lift base 0 8826 (347) 2645 (104) 10142 (22360) |[3253 (128) 254 (10) 67

10824 (2859) 36 9594 (378) 2645 (104) 13708 (30220) (3913 (154) 914 (36) 67




Note: Data in table is for reference only, refer to the respective ADV drawings for details.
Note: Refer to TIB-114 for generator set sound data.
* Max weight includes the generator set (wet) with the largest alternator option, enclosure, silencer, and tank (no fuel).

Accessories
Basic Electrical Package (BEP) DC Light Package
Distribution panel/load center. Prewired AC power distribution of all Prewired DC light package offering an economical alternative light

factory-installed features including block heater, two GFCl-protected source within the enclosure, as a complement to the BEP or a source

internal 120-volt service receptacles, internal lighting, and commercial of light when AC power is not available.Battery drain limited with fuse

grade wall switch.The load center powered by building source power protection and controlled through a 0-60 minute, spring-wound, no-hold

and protected by a main circuit breaker, rated for 100 amps with timer.

capacity and circuit positions for future expansion.AC power distribution

installed in accordance with NEC and all wiring within EMT thin wall Battery Charger, Mounted.

conduit. Four incandescent or fluorescent lights located within UL-listed Mounting, prewiring of DC output and AC input when optional BEP is

fixtures designed for wet locations. selected. Battery charger located inside the enclosure and accessible
through an access door.

Enclosure Heater

Heater, 5 kW Ceiling Mounted. Electrical utility heater prewired to load

center internal to enclosure. Rated at 17100 Btu includes adjustable

louvers offering down flow and horizontal air tuning, built-in thermostat

with automatic fan delay controls.
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Integral Voltage Regulator with Kohler® Decision-
Maker® 550 and Menu-Driven Selections (20-3250
kW Generator Set Models)

L [
550 Controller with Menu-Driven
Integral Voltage Regulator

The voltage regulator is integral to the controller and uses
microprocessor logic providing £0.25% no-load to full-load regulation
using root-mean-square (RMS) voltage sensing. The voltage regulator
features three-phase sensing and is available for 12- or 24-volt engine

electrical systems.

Voltage Regulators

The following information provides general features, specifications,
and functions of available voltage regulators.

This information generally applies to a single generator set and
multiple generator sets with paralleling applications. Refer to the
respective generator set specification sheet and see your authorized
distributor for information

regarding specific voltage regulator

applications and availability.

Integral Voltage Regulators with Decision-Maker® 550 Controllers

Calibration Digital Display Range Settings Default Selection
Voltage Adjustment Volt Adj +20% of System Voltage System Voltage
Controller Gain Regulator Gain 1-1000 100
Underfrequency Unload or| Frequency Setpoint 40to 70 Hz 1 Hz Below System Frequency
Frequency Setpoint (ECM)
2 Hz Below System Frequency
(non-ECM)

Underfrequency Unload Scope Slope

0-10% of Rated Voltage (Volts per
Cycle)

15 volts per Cycle at 480 Volts
(3.1%)

Reactive Droop Voltage Droop

0-10% of System Voltage 4% of System Voltage

VAR Control kVAR Adj -35% to 110% 0 kVAR
PF Adjust Control PF Adj 0.70to 1.0 to 0.60 0.8 Lagging
VAR/PF Gain Adjustment VAR/PF Gain 1-10000 100




Specification/Feature

Integral with Decision-Maker®
550

Generator Set Availability

350-2250 kW

Type

Microprocessor Based

Status and Shutdown Indicators

LEDs
Fluorescent

Text
Display

Vacuum
(VFD)

and

Display

Operating Temperature

-40°C to 70°C (-40°F to 158°F)

Storage Temperature

-40°C to 85°C (-40°F to 185°F)

Humidity

5-95% Non-Condensing

Circuit Protection

Solid-State, Redundant Software
and Fuses

Sensing, Nominal

100-240 Volts (L-L), 50-60 Hz

Sensing Mode

RMS, Single- or 3-Phase

Input Requirements

8-36 VDC

Continuous Output

12 VDC @ 100mA max.
50 ADC with GM88453
Activator Board

Maximum Output

12 VDC @ 100mA max.

78 ADC with GM88453
Activator Board

Transition Frequency 50-70 Hz

Exciter Field Resistance 4-30 Ohms with GM88453
Activator Board

No-Load to Full-Load Voltage 1+0.25%

Regulation

Thermal Drift

<0.5% (-40°C to 70°C) [-40°F to
158°F] Range

Response Time

Less than 5uS

System Voltage Adjust.

+10%

Voltage Adjustment

Controller Keypad

Remote Voltage Adjustment

Digital Input Standard/ Analog
0-5 VDC (x10%) Input Optional

Paralleling Capability

Reactive Droop Standard

VAR/PF Control Input

Standard

Integral Voltage Regulator with Decision-Maker® 550
Controller

A digital display and keypad provide access to data. A two-line
vacuum fluorescent display provides complete and concise
information.

The controller provides an interface between the generator set and

switchgear for paralleling applications incorporating multiple

generator set and/or utility feeds.

The controller can communicate with a personal computer directly
or on a network. See spec sheets G6-76, Monitor Il Software for
more information.

Using optional menu-driven, Windows®-based PC software, an
operator can monitor engine and alternator parameters and also
provide control capability.

The controller supports Modbus® RTU (Remote Terminal Unit), an
industry standard open communication protocol.

These controllers can control Fast Response™ I, Fast Response™
X, and wound field alternators using the GM88453 activator board.

Voltage Regulator Menu 11 Displays

Voltage Adjust

o

Three-phase voltage display
°  Numeric entry of voltage adjust

Under frequency unload (V/Hz) settingts
° Enable/disable

o

Cut-in frequency
¢ Numeric entry of V/Hz slope
Reactive Droop settings

° Enable/disable

°  Numeric entry of droop settings

VAR control enabled, yes/no

¢  Total kVAR (running), kVAR adjustment
¢ Generating/absorbing yes/no

Power factor control enabled yes/no, droop at rated load 0.8 PF
° Average power factor (running), PF adjustment

° Lagging/leading, yes/no

Voltage regulator gain

Analog voltage regulator adjust enable

Modbus® is a registered trademark of Schneider Electric.

Windows® is a registered trademark of Microsoft Corporation.
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* Interfaces between the controller and alternator assembly using
rotor field leads, auxiliary power windings, and optic board leads.

* Allows the Decision-Maker® controllers the ability to control a
wound-field alternator using the same control signal as Fast
Response™ alternator.

* Permits the generator set controller to control the current to the
exciter field of a wound-field excited alternator.

+ Contains two isolated relay driver outputs (RDO) rated at 250 mA.
Provides RDO outputs indicating a field over-excitation condition
and that the alternator is supplying voltage to the activator.

Modbus® is a registered trademark of Schneider Electric.



KOHLER POVWER SYSTEMS

Alternator Data



KOHLER.
Power Systems

TiB-102

TECHNICAL INFORMATION BULLETIN

Alternator Data Sheet

Alternator Model: 5M4278 (6-6-13)
Kilowatt ratings at 1800 RPM 60 Hertz 4 LEADS Dedicated voltage 3 phase
kW (kVA) 3 Phase 0.8 Power Factor Dripproof or Open Enclosure
Class B Class F Class H
80’_ cQo 90°C @ 95°C @ 1%‘1:1?93 105:’ co 130°C @ uasr:t?s}? 125_" cao 150°C @
Voltage* Continuous Lloyds ABS standard Continuous Standby Standard Continuous Standby
600 700 (875) 725 (906) 750 (938) 820 (1025) 825 (1031) 875 (1094) 820 (1025) 875(1094) 900 (1125)
@) Rise by resistance method, Mil-Std-705, Method 680.1b. @& British Standard Rating per BS 5000
Submittal Data: 600 Volts*, 875 kW, 1093 kVA, 0.8 P.F., 1800 RPM, 60 Hz, 3 Phase STD. CONNECTION
Mil-Std-705B Mil-Std-705B
Method Description Value Method Description Value
301.1b Insulation Resistance >1.5Meg| 5053b Overspeed 2250 RPM
302.1a High Potential Test 507 1¢c Phase Sequence CCW-0ODE ABC
Main Stator 2200 Volts] 508.1c  Voltage Balance, L-L or L-N 0.20%
Main Rotor 1500 Volts] 601.4a  L-L Harmonic Maximum - Total 5.0%
Exciter Stator 1500 Volts (Distortion Factor)
Exciter Rotor 1500 Volts| 601.4a  L-L Harmonic Maximum - Single 3.0%
PMG Stator 1500 Volts] 601.1c  Deviation Factor 5.0%
401.1a Stator Resistance, Line to Line — TIF (1960 Weightings) =< 50
High Wye Connection 0.0069 Ohms -—- THF (IEC, BS & NEMA Weightings) <2%
Rotor Resistance 0.584 Ohms| 652.1a  Shaft Current <0.1ma
Exciter Stator 23 Ohms
Exciter Rotor 0.045 Ohms -— Main Stator Capacitance to ground 0.037 mfd
PMG Stator 2.1 Ohms
41012 Mo Load Exciter Field Amps 0.81ADC
at 600 Volts Line to Line Additional Prototype Mil-Std Methods
420.1a Short Circuit Ratio 0.773 are Available on Request.
421.1a Xd Synchronous Reactance 2.27 pu -- Generator Frame 574
0.748 ohms - Type MAGNAMAXDVR
422.1a X2 Negative Sequence React. 0177 pu -- Insulation Class H
0.058 ohms -- Coupling - Single Bearing Flexible
423.1a X0 Zero Sequence Reactance 0.052 pu - Amortisseur Windings Full
0.017 ohms -- Excitation Ext. Voltage Regulated, Brushless
4251a X'd Transient Reactance 0118 pu
0.039 ohms
426.1a X"d Subtransient Reactance 0.108 pu
0.036 ohms
-- Xq Quadrature Synchronous 0.972 pu -- Cooling Air Volume 1220 CFM
0.32 ohms
427.1a T'd Transient Short Circuit -- Heat rejection rate 2804 Btu's/min
Time Constant 0.127 sec.
428.1a T"d Subtransient Short Circuit - Full load current 1052 amps
Time Constant 0.014 sec.
430.1a T'do Transient Open Circuit - Minimum Input hp required 1238.0
Time Constant 2.33 sec. Efficiency at rated load : 94.7%
4321a Ta Short Circuit Time
Constant of Armature Winding 0.02 sec. -- Full load torque 3614 Lb-ft

* Voltage refers to wye (star) connection, unless otherwise specified.

TIB-102

5M4278 60 Hz 2/15w



TYPICAL DYNAMIC CHARACTERISTICS
Alternator Model: 5M4278
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Voltage refers to wye (star) connection, unless otherwise specified.

2 5M4278 60 Hz 2/15w TIB-102



5M4278, 60 Hz, 600 V Connection
SHORT CIRCUIT DECREMENT CURVE
Full Load Current: 992 Amps  Steady State S.C. Current: 2976 Amps Max. 3 ph. Symm. S.C. Current: 9725 Amps

I : — 100,000
— = = 3 Phase i
=== Lineto
Line
= = = B T = Eni..iio—-iei o= o} 10,000
{ — = Lineto : : __;__._.-—_-_“______ 1 _..__.;_.__.__,._,__,—,_;_,.'..:a-.'.'r-.;.......--------'---. .
N Neutral i — 2
o p— - ———— — = E
<
= Thermal .:_.‘
u Capability | 1000 8
= Limit : o e : : 4 o
g =4
(=]
£
n
100
10
100 10 1 0.1 0.01

Seconds

NOTE: Symmetrical component values are shown, maximum asymmetrical values are 1.732 times the symmetrical values.

The generator set manufacturer reserves the right to change the design or specifications without notice and without any obligation or liability whatsoever. © 2015 by Kohler Co. All rights reserved.

TIB-102 5M4278 60 Hz 2/15w 3
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60 HZ. DIESEL INDUSTRIAL GENERATOR SET
EMISSION DATA SHEET

ENGINE INFORMATION

Model: Mitsubishi, S12A2-Y2PTAW-2 Bore: 150mm (5.91in.)
Nameplate BPH @ 1800 RPM: 1207 Stroke: 160mm (6.30 in.)
Type: 4-Cycle, 12 V Cylinder Displacement:  33.93 L (2071 cu. in.)
Aspiration: Turbocharged EPA Family: GMVXL33.9BBA
Compression Ratio 15.3:1 EPA Certificate GMVXL33.9BBA-010
Emission Control Device Turbocharged and after cooled
Table 1
1/4 1/2 3/4 Full
PERFORMANCE DATA: Standby Standby Standby Standby
Engine bkW @ Stated Load 225.00 450.00 675.00 900.00
Fuel Consumption (g/kWh) 251.00 223.00 218.00 240.00
Exhaust Gas Flow (m?/s) 232.00
Exhaust Temperature (°C) 473.00
Table 2
EXHAUST EMISSION DATA: EPA CERTIFICATE DATA
HC (Total Unburned Hydrocarbons) 0.56
NOx (Oxides of Nitrogen as NO2) 5.36
CO (Carbon Monoxide) 0.60
PM (Particular Matter) 0.17

Values are in g/kWh

TEST METHODS AND CONDITIONS

Data was recorded during steady-state rated engine speed (+ 25 RPM) with full load (£ 2%). Pressures,

temperatures, and emission rates were stabilized

Fuel Spec Type 2-D and ASTM D975 No.2D
Fuel Temperature 37+10 °C

Intake Temperature 25°C

Baro'metic Pressure 100 kPa (29.6 In Hg)

Relative Humidity 30 %

Standard ISO 8178

The emission data here were taken from a single engine under the test condition shown above.
These data are subjected to instrumentation and engine to engine variabilty.

Data and specifications subject to change without notice
For further information, please contact MENA, 630-268-0750
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KOHLER. Power Systems

/ v  POWER ARMOR.
*  PAINT SYSTEMS

TOTAL SYSTEM INTEGRATION
GENERATORS | TRAN

SFER SWITCHES | SWITCHGEAR | CONTROLS



KOHLER. Power Systems

A WORD TO SALT SPRAY AND ANGRY WEATHER.

WE’RE READY FOR YOU.

We took a good hard look at today’s generator tanks and
enclosures. You know what we found? An opportunity

to improve. We all know the weather can be unforgiving
to your equipment, causing excessive paint damage,
rampant rust and unsightly exteriors.

Rather than accept the status quo, we did something
about it. We installed a state-of-the-art coating system
that defeats Mother Nature without harming her. One that
provides extreme corrosion resistance while protecting
the environment. Some call it impossible.

We call it POWER ARMOR.



OUR POWER ARMOR.PROCESS

INTRODUCING THE ULTIMATE PAINT SYSTEM

KOHLERe enclosures, skids and internal
components endure one of the industry’s
toughest paint processes. We invested
millions in this system to make your
generators look better, longer. Here’s how:

TWO-STAGE ALKALINE CLEANER
Our ultra-strong cleaners remove grease, grit and
grime from parts.

ZIRCONIUM-BASED CONVERSION COATING
This automotive-grade process prepares metal for
e-coat (electrocoat) adhesion.

E-COAT APPLICATION
All parts receive 100% epoxy e-coat coverage,
with the added benefit of high-edge protection.

POWDER COAT

Following the e-coat process, our parts are
powder coated in an automated booth, which
recycles excess powder to reduce waste.




KOHLER. Power Systems

POWER ARMOR..
PAINT SYSTEM

For Enclosures, Skids and Components

POWER ARMOR is a textured industrial finish that
provides heavy-duty durability in harsh conditions.

CORROSION RESISTANCE
KOHI-ER Power SyStemS POWER ARMOR surpasses 3,000-hour salt spray

POWER ARMOR.. ; corrosion tests per ASTM B-1117.

HEAVY-DUTY DURABILITY

POWER ARMOR combines high-edge, E-coat
epoxy primer with TGIC (triglycidyl isocyanurate)
powder coat topcoat for advanced corrosion
resistance and abrasion protection, as well as
enhanced edge coverage and color retention.

ECO DESIGN

Our 10-stage, automotive grade e-coat paint
system is heavy-metal free and reduces sludge
by at least 80% compared to zinc-phosphate-
based products.




KOHLER. Power Systems

POWER ARMOR PLUS..
PAINT SYSTEM

For Sub-Base Fuel Tanks

NEXT-LEVEL TOUGHNESS

KOHLER. Power Systems

POWER ARMOR PLUS..

EXTREME DURABILITY

SIGNIFICANT COST SAVINGS

CLEAN, INDUSTRIAL LOOK




SPEC YOUR JOB AT
KOHLERPOWER.COM/INDUSTRIAL

F inf tion, call 800.544.2444
orvist KohlerPower.comindustial KOHLER. Power Systems
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@.QHLLHE CERTIFICATIONS DIRECTORY

EFVT7.Guidelnfo
Special-purpose Tanks Certified for Canada

View Listings Page Bottom

[Containment Products Certified for Canada] (Storage Tanks Certified for Canada)
Special-purpose Tanks Certified for Canada

See General Information for Storage Tanks Certified for Canada

USE AND INSTALLATION

This category covers special purpose tanks for use as indicated in the individual Listings. These tanks are intended to be installed in accordance
with Part 4 of the "National Fire Code of Canada,” "CCME Environmental Code of Practice for Aboveground Storage Tank Systems Containing
Petroleum Products,” and regulations of the appropriate Authority Having Jurisdiction. Tanks used with oil-burning equipment are installed in
accordance with CSA B139, "Installation Code for Oil Burning Equipment.”

TANK TYPES
The following types of tank constructions are indicated in the individual Listings:

Generator Base Tank - Aboveground steel rectangular tank incorporated into the support structure of diesel engine generators and used for the
storage of the generator's fuel supply. The maximum capacity of these tanks is limited to 100,000 L.

Closed Top Diked (Contained) Generator Base Tank - Generator base tank with an integral steel dike intended to contain liquids resulting
from tank leak or rupture. The dike has integral protection on the top to prevent precipitation, debris, or other elements from entering the diked
area.

Secondary Containment (Double Wall) Generator Base Tank - Generator base tank consisting of a steel primary containment rectangular
tank contained within a steel secondary containment rectangular tank shell forming a sealed interstitial space which is vacuum monitored for

leakage.

Protected Secondary Containment Generator Base Tank - Generator base tank that also meets the requirements for protected aboveground
steel secondary containment rectangular tanks. These tanks have provisions for monitoring the annular space for leakage. These tanks have not
been investigated to determine acceptability for use after fire exposure. These tanks are provided with protection against vehicle impact and small

arms attack.

Work Top (Bench) Tank - Aboveground steel rectangular tank for combined use as a working surface and storage of lubricating oils. The
maximum capacity is limited to 2500 L.

Secondary Containment Work Top (Bench) Tank - Steel primary rectangular tank contained within a steel secondary containment rectangular
tank forming an interstitial space which is capable of being monitored for leakage.

Lubricant Storage Tank - Aboveground steel tank for use as an aboveground storage tank for fuel oil or lubricating oil. The maximum capacity is
limited to 1200 L for obround tanks and 2500 L for other tank constructions.

Waste Oil Storage Tank - Aboveground steel tank for use as an aboveground storage tank for waste oil. These tanks are intended for stationary
outdoor use only. The maximum capacity is limited to 2000 L and vertical or horizontal cylindrical design.

Secondary Containment Waste 0il Storage Tank - Waste oil storage tank consisting of a steel primary containment tank contained within a
steel secondary containment tank shell forming an interstitial space which is capable of being monitored for leakage.

ADDITIONAL INFORMATION

For additional information, see Storage Tanks Certified for Canada (EDQX7) and Flammable and Combustible Liquids and Gases Equipment
Certified for Canada (AAPQ7).

REQUIREMENTS

The basic standard used to investigate generator base tanks and work top tanks in this category is ULC/ORD-C142.18-1995, "Rectangular Steel
Aboveground Tanks for Flammable and Combustible Liquids." This standard excludes rectangular steel aboveground tanks having capacities less
than 2,500 L that are in full compliance with the requirements of CAN/ULC-5602-M92, "Standard for Aboveground Steel Tanks for Fuel Oil and

Lubricating Oil."
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The basic standard used to investigate closed top dike tank constructions in this category is ULC-5653-94, "Standard for Aboveground Steel
Contained Tank Assemblies for Flammable and Combustible Liquids."

The basic standard used to investigate protected tanks in this category is ULC-5655, "Aboveground Protected Tank Assemblies for Flammable and
Combustible Liquids."

The basic standard used to investigate lubricant storage tanks in this category is CAN/ULC-5602-M92, "Standard for Aboveground Steel Tanks for
Fuel Oil and Lubricating Oil." S

o

The basic standard used to investigate waste oil storage tanks in this category is ULC/ORD-C142.,23-1991, "Aboveground Waste OQil Tanks."
Additionally, these tanks conform to the general requirements of ULC-S601-00, "Standard for Shop Fabri round Haorizontal Tanks
for Flammable and Combustible Liguids" and ULC-S630-00, "Standard for Shop Fabricated Steel Aboveground Vertical Tanks for Flammable and
Combustible Dquids.™

mbustible Liquids. k —
. M K i SR e, SRR o TN e S e el A
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UL MARK

The Listing Mark of Underwriters Laboratories Inc. on the product is the only method provided by UL to identify products manufactured under its
C1sTng and Follow-Up Service. The Listing Mark for these products includes the UL Mark for Canada symbol (as illustrated in the Introduction of this

Directory) together with word "LISTED," a control number, and the appropriate tank construction as indicated in the individual Listings.

¥R Rk KRR KR Kk kX k k¥ kkk Kok kXK XXXk XX

UL, in performing its functions in accordance with its objectives, does not assume or undertake to discharge any responsibility of the manufacturer
or any other party. UL shall not incur any obligation or liability for any loss, expense or damages, including incidental or consequential damages,
arising out of or in connection with the use, interpretation of, or reliance upon this Guide Information.

Last Updated on 2002-06-14

Questions? Notice of Disclaimer Page Top

Copyright © 2009 Underwriters Laboratories Inc.®

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 products bearing the UL Mark should be considered to be Listed 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
Information, Designs and/or Listings (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 Underwriters Laboratories Inc.” must
appear adjacent to the extracted material. In addition, the reprinted material must include a copyright notice in the following format: "Copyright @
2009 Underwriters Laboratories Inc.®"

An independenlt organization working for a safer wor!d with integrity, precision and knowledge.
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