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Re: Kingston Memorial Hospital Expansion 
 

We sincerely appreciate your consideration of Total Power Limited as a strategic partner for 
your Standby Power Generation upgrade. 
 
 
Generator Set Offer: 
 
With a clear understanding of the existing system, we have reviewed our proposed additional 
genset to ensure it will meet future integration requirements with the existing systems to be 
completed in the future.  Our selected system would be based on a Deepsea non-proprietary 
control system allowing for competitive open processes in future system upgrades.  
 
We have also reviewed the sequence of operations and have provided additional controls 
beyond the generator set to meet the specification sequence of operation requirements. This 
includes the additional bus tie breaker synchronization controller that will be required in a wall 
mounted cabinet, or this can be supplied loose for installation in the new switchboard supplied 
by others.  
 
We look forward to meeting with you after your review of our offer to discuss any question and 
further review how our system will be implemented to meet your future requirements.   
 
Regards, 
 
Total Power Limited 
 
 
 
 
 

Cover Letter



GENERATOR SYSTEM QUOTATION
24-03113

DATE : 16-Apr-26 ENGINEER : HDR INC. - RICHMOND HILL

CUSTOMER : Kingston Health Sciences Centre PROJECT : KINGSTON HEALTH SCIENCES CENTRE

ATTENTION : LOCATION : Kingston

In accordance with our understanding of the project requirements and based on the following information received, 
we are pleased to offer you the following equipment and services for your consideration;

EXCEPTIONS & CLARIFICATION

*   Fuel, fuel piping, exhaust piping beyond silencer for open units, and stack extension for enclosed units by others.
*   Permits and Installation of generator set including loose ship items will be the responsibility of others
*   Coordination study and any product changes as a result of same will be responsibility of others
*   Unit is configured to meet CSA-C282 standard for life safety
*   TSSA fuel tank inspection required under CSA CODE B-139. Cost and responsibilities for arranging inspections are not included,
*   Site to provide location and access for load bank placement within 50 feet of load bank connection point
*   Proposal based on current US/CDN exchange rate. 
*   Any exhaust extension beyond the generator enclosure not included and by others
*   Clarifications: 2.3.5 OEM standard dry type air cleaner service indicators as per OEM
*   Clarifications: 2.11 Pressure and temperature are monitored by engine ECU and shutdown set by Genset controller backed up by ECU. 
These are analog not digital. 
*   Clarifications: 2.17 Engine OEM crankcase recirculatory provided, designed to meet engine and modification to OEM design may 
impact engine warranty
*   Clarification: 1.7: Two-year service contract provided with unit spare parts are provided fresh at time for service. Listed quantities would 
not fit in any reasonable cabinet. Fuses and battery service kit provided in cabinet
*   Clarification: 1.15.3: Customer damage done by others not related to poor workmanship or materials supplied as part of contract are not 
warranted and would be the responsibility of the contractor or owner. 
*   Clarification: 2.3.10: OEM closed crankcase system with OEM filter
*   Clarification: 2.7: OEM oil to coolant cooler not oil to air cooler.
*   Clarification: 2.9.10: Alternator breaker termination at bottom of breaker. Assuming as walk-enclosure either bottom entry or rear entry. 
*   Clarification: 2.11: Engine ECU monitored, not separate snap switches. 
*   Clarification: 2.13.5: Single bearing genset with engine and alternator to skid mounting on isolators. 
*   Clarification: 2.17: OEM closed crankcase breather system 
*   Clarification: 2.18: Integrated genset digital OEM control system, please refer to specification sheet for interface details. If more 
information is required, please advise. 
*   Clarification: 2.18.4: Oil level is not provided on genset control panel. 
*   Clarification: 2.18.12/13/14: New units at starting is not paralleled as tie breaker is in open state. In this configuration third genset would 
parallel to existing system on tie breaker close with tie breaker controller. If this is required system should be designed with tie breaker 
closed. 
*   Clarification: 2.18.19: Not a parallel to utility system
*   Clarification: 2.27.8: FAT is a single genset only, synchronization and ATS(s) at FAT not provided. 
*   Clarification: 3.2/3/4: Installation by others.

GENERATOR : QTY MAKE MODEL KW RATING FUEL VOLTAGE PHASE RPM

1 Generac SD2000 2000 Standby Diesel 347/600 3 1800

 

GAL Power Systems
2558 Carp Rd
Ottawa, ON
Telephone : (613) 831 3188
Fax : (613) 831 3188

 
 
  

  

  

  

   

 

In addition to the standard factory features and accessories, the generator will include the following major items:

*   Custom walk-in sound attenuated weather enclosure - approx. 60dBA @ 7m
*   Enclosure is configured to meet CAN/CSA-C282 c/w motorized louvres, heat, lighting, etc.
*   Stairs on outside of enclosure 
* 72 hour double walled sub-base style fuel tank
*   Generator mounted auto start control panel
* 21 light remote annunciator panel - shipped loose
*   PMG Alternator
*   Heater relay disconnects
*   Batteries, rack & cables
*   Vulcan Battery Charger is 20A, 24V
*   Galvanized steel drip pan
*   External GFI
*   inline heater
*   CSA282 30 circuits load center
*   Hospital grade silencer
*   Main line circuit breaker - 2500A - LSI- 100% rated - c/w alarm contacts
*   Seismic isolators (isolators are installed beneath the generator, inside the enclosure)
*   Remote emergency stop button - shipped loose
*   Fan and belt guards
*   First fill of engine oil & antifreeze
*   Manuals
*   CSA approval or equivalent
* 5-year comprehensive extended factory warranty



Terms : • Balance due in full prior to start-up
• Standard GAL Power Terms and Conditions of Sale apply as attached

Prices are subject to market fluctuations and availability for raw materials. Please re-confirm pricing prior to issuing PO.

Shipment : *  Up to 52 weeks after release of order and/or approved shop drawings. Please confirm at time of order.

Thank you for the opportunity to bid on this project. Please do not hesitate to call if we can be of further assistance.

Sincerely,
Dean McNeill

Territory Manager

GAL Power Systems
2558 Carp Rd
Ottawa, ON
Telephone : (613) 831 3188
Fax : (613) 831 3188

   

   
  

 

  

 

   

   
  

 

  

 

SERVICES:
*   Extended factory testing - 4 hours - performed at 1.0PF
*   Freight (by GAL choice) prepaid to location site perimeter, unloading and protection at site by others
*   Start-up inspection c/w 4-hour load test to CSA 282 standards and instruction performed during regular business hours
*   Site testing; Additional 4 hour  testing as per spec (3 Days 2 Techs)
*   Training as per spec
* 1x visit before warranty expires
*   Pre-commissioning and post commissioning support as per spec.

NET PACKAGE PRICE : $1,562,338 CDN - All taxes extra

ADD : $67,500.00 for master control upgrades.

• Price valid for 60 days
• Net 60 days OAC
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Standby Power Rating

2000 kW, 2500 kVA, 60 Hz

Image used for illustration purposes only

Codes and Standards

Not all codes and standards apply to all configura-
tions. Contact factory for details.

UL2200, UL6200, UL1236, UL489

CSA 22.2-100, ULC S601

TM

BS5514 and DIN 6271

®

SAE J1349

NFPA 20, 37, 70, 110

NEC700, 701, 702

NEMA ICS10, MG1, 250, ICS6,
AB1

ANSI C62.41

Powering Ahead

For over 60 years, Generac has provided innovative design and
superior manufacturing.

Generac provides superior quality by designing and manufacturing
most of its generator components, including alternators, enclosures
and base tanks, control systems and communications software.

Generac gensets utilize a wide variety of options, configurations
and arrangements, allowing us to meet the standby power needs of
practically every application.

Generac searched globally for the most reliable engines to power
our generators. We choose only engines that have already been
proven in heavy-duty industrial applications under adverse
conditions.

Generac is committed to ensuring our customers’ service support
continues after their generator purchase.

SD2000 & MD2000 | 65.4 L | 2000 kW
INDUSTRIAL DIESEL GENERATOR SET
EPA Certified Stationary Emergency

PRELIMINARY SHEET_SUBJECT TO CHANGE
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STANDARD FEATURES

ENGINE SYSTEM
• Oil Drain Extension
• Air Filter Restriction Indicator
• Air Cleaner
• Fan and Belt Guards
• Stainless Steel Flexible Exhaust Connection
• Factory Filled Oil and Coolant
• Radiator Duct Adapter
• Engine Oil Heater
• Engine Coolant Heater
• Engine Pre-lubrication Pump
• Coolant Heater Ball Valves
• Fuel Cooler

FUEL SYSTEM
• Flexible Fuel Lines
• Primary and Secondary Fuel Filter

COOLING SYSTEM
• Pressurized Closed System
• UV/Ozone Resistant Hoses
• Factory-Installed Radiator
• 50/50 Ethylene Glycol Antifreeze
• Radiator Drain Extension
• Closed Coolant Recovery System

ELECTRICAL SYSTEM
• Battery Charging Alternator
• Battery Cables
• Battery Tray
• Rubber-Booted Engine Electrical Connections
• Solenoid Activated Starter Motor

ALTERNATOR SYSTEM
• Class H Insulation Material
• 2/3 Pitch
• Skewed Stator
• Permanent Magnet Excitation
• Sealed Bearing
• Full Load Capacity Alternator
• Bearing/Winding Temperature Monitoring

GENERATOR SET
• Separation of Circuits
• Separation of Circuits - Multiple Breakers
• Standard Factory Testing
• 2 Year Limited Warranty (Standby Rated Units)

CONTROL SYSTEM

DSE G8601 Controller

Key Features
• Advanced PLC Functionality
• Multi-Purpose PIDs
• Virtual Inputs
• On-Screen Mimic (SLDs)
• Multiple Application Support
• Multi-Level Pin Protected Front Panel Editor
• Integral LCD Display Heater
• Enhanced High-Resolution 240 x 128 Pixel

Display
• Single Generator Control
• Latest ECU/ECM Support
• Touch Screen Panel PC Support
• Zero Sequence Voltage Protection
• Integral Gasket (IP65 protection)

Standard Protections
• Low Coolant Level
• High/Low Coolant Temperature
• Oil Temperature
• Overspeed
• Over/Under Voltage
• Over/Under Frequency

• Over/Under Current
• Over Load
• Battery Voltage
• Battery Charger Current
• Phase to Phase and Phase to Neutral Short

Circuits (I2T Algorithm)
• Ground Fault

Control Panel
• Auto/Off/Manual
• Indication Through Display Screen
• Audible Alarm and Silence
• Not in Auto Indication

Voltage Regulation
• Digital Control
• Three-Phase Sensing
• Negative Power Limit
• Loss of Sensing Protection
• Fault Protection (I2T Function)
• High Voltage Limit
• Low Voltage Limit
• Maximum Power Limit
• ±0.5% Voltage Regulation

Governor Functionality
• Speed Control through ECM Integration
• Soft Start Ramping (Multiple Steps)

Qualification Testing
• Life Test in Environmental Chamber
• Temperature Rating -22 °F to +122 °F (-30 °C to

+50 °C)
• Vibration Tested and Protected

Connections (Actual I/O May Vary Due to
Configuration)
• 4 Analog Inputs
• 12 Digital Inputs
• 9 Active Low Digital Outputs

Customer Ports
• Ethernet
• 2 RS-485
• 2 USB
• CANBus

Codes and Standards
• UL 6200
• CE
• NFPA 110 Capable

More Features
• Built-in Governor
• Digital AVR Support
• Multiple Language Support
• Three-Phase Generator Sensing and Protection
• Three-Phase Bus Sensing
• Generator Current, Protection and Power

Monitoring
• Configurable Timers
• Integrated SNMP
• Data Logging
• PC Configuration
• DSENet® (Expansion Support)
• Flexible I/O (Inputs/Outputs)
• Automatic and Front Panel Breaker Control
• Power-Save Mode

SD2000 & MD2000 | 65.4 L | 2000 kW
INDUSTRIAL DIESEL GENERATOR SET
EPA Certified Stationary Emergency

PRELIMINARY SHEET_SUBJECT TO CHANGE
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CONFIGURABLE OPTIONS

ENGINE SYSTEM
• Critical Grade Silencer
• Hospital Grade Silencer
• CCV (Closed Crankcase Ventilation)
• Oil Heater
• Radiator Duct Flange
• Radiator Stone Guard
• Duplex Fuel Water Separator
• Oil Make Up Kit

ELECTRICAL SYSTEM
• 20A UL Listed Battery Charger (x2)
• Battery Warmer
• Redundant Starting System

ALTERNATOR SYSTEM
• Alternator Upsizing
• Anti-Condensation Heater

CIRCUIT BREAKER OPTIONS
• Main Line Circuit Breaker
• 2nd Main Line Circuit Breaker
• 3rd Main Line Circuit Breaker
• 4th Main Line Circuit Breaker
• Shunt Trip and Auxiliary Contact
• Electronic Trip Breakers

GENERATOR SET
• Spring Isolators (Standard/Seismic)
• 24 Position Load Center
• Extended Factory Testing

CONTROL SYSTEM
• NFPA 110 Level 1 Compliant 21-Light Remote

Annunciator
• Remote Output Relays (8 or 16)
• Remote E-Stop (Break Glass-Type, Surface

Mount)
• Remote E-Stop (Red Mushroom-Type, Surface

Mount)
• Remote E-Stop (Red Mushroom-Type, Flush

Mount)
• 100 dB Alarm Horn
• Ground Fault Annunciator
• 10 Amp Engine Run Relay
• 120V GFCI Outlet
• Flush Mount Annunciator Kit
• Damper Alarm Contacts (with Motorized Dampers

Only)

WARRANTY (Standby Gensets Only)
• 2 Year Extended Limited Warranty
• 5 Year Extended Limited Warranty
• 7 Year Extended Limited Warranty
• 10 Year Extended Limited Warranty

SD2000 & MD2000 | 65.4 L | 2000 kW
INDUSTRIAL DIESEL GENERATOR SET
EPA Certified Stationary Emergency

PRELIMINARY SHEET_SUBJECT TO CHANGE
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APPLICATION AND ENGINEERING DATA

ENGINE SPECIFICATIONS

General

Make Baudouin
EPA Emissions Compliance Tier 2
EPA Emissions Reference See Emissions Data Sheet
Cylinder # 20
Type V
Displacement - in³ (L) 3,991.0 (65.4)
Bore - in (mm) 5.91 (150)
Stroke - in (mm) 7.28 (185)
Compression Ratio 15:1
Intake Air Method Turbocharged/Aftercooled
Cylinder Head 4-Valve

Engine Governing

Governor Electronic
Frequency Regulation (Steady State) 5%

Lubrication System

Oil Pump Type Gear Driven
Oil Filter Type Full Flow Spin-On Cartridge
Crankcase Capacity - qt (L) 304 (288)

Cooling System

Cooling System Type Pressurized Closed
Fan Type Pusher
Fan Diameter - in (mm) 88 (2,235)

Fuel System

Fuel Type Ultra Low Sulfur Diesel #2
Fuel Specifications ASTM
Fuel Filtering (Microns) 4
Fuel Inject Pump High Pressure Common Rail
Injector Type Electronic
Fuel Supply Line O.D. Minimum - in
(mm)

0.748 (19)

Fuel Return Line O.D. Minimum - in
(mm)

0.748 (19)

Governor ECU
Governor Steady State Speed Stability
at Constant Load (ISO 8528–5 Class
G3)²

≤±0.5%

Max. restriction at fuel inlet (Bar) 0.1

Engine Electrical System

System Voltage 24 VDC
Battery Charger Alternator Standard
Battery Size See Battery Index 0161970SBY
Battery Voltage 24 VDC
Ground Polarity Negative

ALTERNATOR SPECIFICATIONS

Standard Model L2050064N24
Poles 4
Field Type Revolving
Insulation Class - Rotor H
Insulation Class - Stator H
Total Harmonic Distortion <5%
Telephone Interference Factor (TIF) <50

Standard Excitation Permanent Magnet
Coupling Direct Drive
Bearings Sealed Ball
Prototype Short Circuit Test Yes
Voltage Regulator Type Digital
Number of Sensed Phases 3
Regulation Accuracy (Steady State) ±0.25%

SD2000 & MD2000 | 65.4 L | 2000 kW
INDUSTRIAL DIESEL GENERATOR SET
EPA Certified Stationary Emergency

PRELIMINARY SHEET_SUBJECT TO CHANGE
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POWER RATINGS

Standby Part Number
Three-Phase 240/416 VAC @0.8pf 2000 kW/2500 kVa Amps: 3035.9 K3250064N24
Three-Phase 277/480 VAC @0.8pf 2000 kW/2500 kVa Amps:3,007.0 L2050064N24
Three-Phase 346/600 VAC @0.8pf 2000 kW/2500 kVa Amps: 2405.6 L2100064N24

MOTOR STARTING CAPABILITIES (SKVA)

skVA vs. Voltage Dip
240/416 VAC 30% 277/480 VAC 30% 346/600VAC 30%
K3250064N24 Contact Factory L2050064N24 Contact Factory L2100064N24 Contact Factory

FUEL CONSUMPTION RATES*

Diesel - gph (Lph)
Fuel Pump Lift- ft (m) Percent Load Standby

Contact Factory 25% 42.8 (162.0)
50% 79.1 (299.5)

Total Fuel Pump Flow (Combustion + Return) - gph (Lph) 75% 119.7 (453.0)
Contact Factory 100% 153.1 (579.5)

*Fuel supply installation must accommodate fuel consumption rates at 100% load.

COOLING

Standby
Air Flow (Fan Air Flow Across Radiator) cfm (m³/min) Contact Factory
Coolant Flow (LT) gpm (Lpm) 213.5 (808.3)
Coolant Flow (HT) gpm (Lpm) 420 (1590)
Coolant System Capacity gal (L) 97 (367)
Maximum Operating Ambient Temperature °F (°C) 122 (50)
Maximum Operating Ambient Temperature (Before Derate) See Bulletin No. 0199280SSD
Maximum Additional Radiator Backpressure in H2O (kPa) Contact Factory

COMBUSTION AIR REQUIREMENTS

Standby
Flow at Rated Power cfm — (m³/min) 6,339.0 (179.5)

ENGINE

Standby
Rated Engine Speed rpm 1,800
Horsepower at Rated kW** hp 2,950.0
Piston Speed ft/min

(m/min)
2,185 (666)

BMEP psi
(kPa)

329.7 (2,273)

** See “Emissions Data Sheet” for maximum bHP for EPA and SCAQMD
permitting purposes.

EXHAUST

Standby
Exhaust Flow (Rated Output) cfm

(m³/min)
20,708.5 (586.4)

Maximum Allowable Back Pressure
(Post Turbo)

inHg (kPa) 1.08 (7.5)

Exhaust Temperature (Rated Output -
Post Turbo)

°F (°C) 957.2 (514)

Deration – Operational characteristics consider maximum ambient conditions. Derate factors may apply under atypical site conditions.
Please contact a Generac Power Systems Industrial Dealer for additional details. All performance ratings in accordance with BS5514 and DIN6271 standards.
Standby - See Bulletin 0187500SSB
Prime - See Bulletin 0187510SSB

SD2000 & MD2000 | 65.4 L | 2000 kW
INDUSTRIAL DIESEL GENERATOR SET
EPA Certified Stationary Emergency

PRELIMINARY SHEET_SUBJECT TO CHANGE
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SD2000 & MD2000 | 65.4 L | 2000 kW
INDUSTRIAL DIESEL GENERATOR SET
EPA Certified Stationary Emergency

DIMENSIONS AND WEIGHTS*

OPEN SET 764 FRAME
Run Time
- Hours)

Usable Capacity
- Gal (L) L x W x H - in (mm) Weight - lbs (kg) Unit Only

No Tank — 288 (7,315.2) x 113 (2,870.2) x 121.4 (3084.7) 39,408 (17,963)

OPEN SET 1020 FRAME
Run Time
- Hours)

Usable Capacity
- Gal (L) L x W x H - in (mm) Weight - lbs (kg) Unit Only

No Tank — 310 (7,874) x 113 (2,870.2) x 121.4 (3084.7) 46,584 (21,157)

*Weights will vary based on options selected.

PRELIMINARY SHEET_SUBJECT TO CHANGE



Kingston Health Sciences Centre  00 41 13 ME-02 
KGH Emergency Power Upgrade �± 
Diesel Generator 

 Stipulated Price Bid Form Page 1 of 3 

 

HDR Architecture Associates Inc. 
Project No. 10434805 

 Date Issued: 2026.03.06 
Issued for Bid 

   
 

Project/Contract:  KGH Emergency Power Upgrades 

  Bid Number: 10434805-ME-02 

Scope:  Engineering and Price for the 2 MW Enclosed Diesel Generator with 
Integral Fuel Tank per Generator Technical Specifications (HHA #2250139) 

From (Proponent ): 
 

 
Street address or postal box number 

 
City/Town, Province and Postal Code 

To (Owner):  Procurement 
Kingston Health Sciences Centre 
76 Stuart Street 
Kingston, ON 
K7L 2V7 

A. We, the undersigned, having examined the Bid Documents for the above-named 
project/contract, including Addendum Numbers(s)     , 
hereby offer to perform the Work in accordance with the Bid Documents, for the stipulated 
price (base Bid Price) of: 

$ 
amount in figures 

in Canadian dollars, excluding Value Added Taxes. 

$ 
amount in words 

in Canadian dollars, excluding Value Added Taxes. 

a. For this project the Value Added Taxes shall mean HST at 13%. 

  

 

 

 

Total Power Limited.

Carp, Ontario , K0A 1L0

Company name

2558 Carp Rd, 

3

1,562,338.37

1,562,338.37



Kingston Health Sciences Centre  00 41 13 ME-02 
KGH Emergency Power Upgrade �± 
Diesel Generator 
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HDR Architecture Associates Inc. 
Project No. 10434805 

 Date Issued: 2026.03.06 
Issued for Bid 

   
 

 
  

  
 

     
 

II.   
     

 
C. We understand and declare that: 

a. We have arrived at the bid without collusion with any competitor. 
 

b. The Bid Price is open to acceptance by the Owner for a period of 60 days running 
from the Proposal Submission Deadline. Refer to the RFP. 

 
c. The Bid Price is open to acceptance by the Owner and assignment to the 

successful Installation Contractor and/or General Contractor (as applicable) in 
accordance with the terms determined in the RFP. 

 
d. We accept and agree that we shall perform work expeditiously and with adequate 

forces to attain delivery of engineering and shop drawings, and delivery of 
equipment within the completion times specified in Bid Documents. In order to 
maintain schedule we have allowed for overtime work in our bid price. 

 
e. We have carefully reviewed and fully understand the Bid Documents (including the 

Instruction to Bidders), and, in particular, acknowledge the rights of the Owner 
expressly reserved in the Instructions to Bidders, to accept or reject any or all of 
the bids. 
 

  

B. We declare that:
I. We will attain the following date for delivery of reviewed shop drawings/engineering 

deliverable review as follows:
a. 4 - 6 weeks after receipt of order (engineering).

We will attain the following date for delivery of the Specified Equipment as follows:
a. ~52 weeks after receipt of order (equipment�����µ�I�X�O�O���Q�R�W�L�F�H���W�R���S�U�R�F�H�H�G�¶)



Kingston Health Sciences Centre  00 41 13 ME-02 
KGH Emergency Power Upgrade – 
Diesel Generator 

 Stipulated Price Bid Form Page 3 of 3 

 

HDR Architecture Associates Inc. 
Project No. 10434805 

 Date Issued: 2026.03.06 
Issued for Bid 

   
 

Signatures: 

Signed and submitted by: 

 

 

 

Name and title of authorized signing officer 

 

 

Signature of authorized signing officer 

 

Name of witness 

 

 

Signature of witness 

 

Name and title of authorized signing officer 

 

 

Signature of authorized signing officer 

 

Name of witness 

 

 

Signature of witness 

Dated this:   day of    , 20 . 

Note: Affix corporate seal as required by Bid Documents 

 

END OF SECTION 

Total Power Limited

Company name

Alex Poyntz-Wright Senior Director -Equipment Sales

Dean McNeill

Chad Gibson Senior Director - Projects & Engineering

Dean McNeill

17th  April 26



Kingston Health Sciences Centre  00 43 22 ME-02 
KGH Emergency Power Upgrade �± 
Diesel Generator 

Itemized Prices Bid Form Supplement  Page 1 of 1 

 

HDR Architecture Associates Inc. 
Project No. 10434805 

 Date Issued: 2026.03.06 
Issued for Bid 

   
 

Project/Contract:  KGH Emergency Power Upgrades 

  Bid Number: 10434805-ME-02 

 

From (Proponent ): 
Company name 

We, the above named Proponent, offer the Itemized Prices requested below. The values of 
Itemized Prices are included in the Bid Price but must be specifically set out in the event that 
these items will be deleted from the project; they are the amount to be added to, or deducted 
from, our base Bid Price (as entered in the Bid Form, Section 00 41 13 ME-02). Itemized Prices 
are to include costs of all required work.  

Note: in this project, Itemized Prices are to be used to identify portions of the bid value to be 
paid in advance (engineering), and other portions to be assigned to the Contractor for payment 
through a future Construction Contract. 

Schedule of Itemized Prices  (VAT NOT INCLUDED)  

Values are presented in Canadian dollars (CAD), and exclude Value Added Taxes (VAT). For 
this project Value Added Taxes shall mean the Harmonized Sales Tax (HST) at 13%. 

 Item Amount 
1 Engineering and preparation of shop drawings of the Diesel Generator 

per Specifications (HDR 10434805 & HHA #2250139). If this scope is 
pre-purchased for future assignment to a General Contractor, the value 
presented is paid in advance. It would therefore be removed from the 
�*�H�Q�H�U�D�O���&�R�Q�W�U�D�F�W�R�U�¶�V���I�X�W�X�U�H���&�R�Q�V�W�U�X�F�W�L�R�Q���&�R�Q�W�U�D�F�W��Bid Price. 
 

 

2 Site services including:  
�x inspection of equipment prior to unloading, witness of unloading, 

technical supervision of unloading, unloading report, 
�x factory-trained technician and service representative delivery of 

factory and field training for operating and maintenance, 
�x technical supervision of the installation, 
�x factory-trained technician and service representative for on-site 

start-up, and 
�x on-site testing and commissioning. 

 

3  
 
 

 

END OF SECTION 

 

$10,000.00

$30,000.00

Total Power Limited



Kingston Health Sciences Centre  00 43 23 ME-02 
KGH Emergency Power Upgrade -
Generator Specification 

 Page 1 of 2 

Alternative Prices Bid Form Supplement 
 

HDR Architecture Associates Inc. 
Project No. 10434805 

 Date Issued: 2026.03.06 
Issued for Bid 

   
 

Project/Contract:  KGH Emergency Power Upgrades 

  Bid Number: 10434805-ME-02 

 

From (Proponent ): 
Company name 

 

We, the above-named Proponent, offer the Alternative Prices requested below. The values of 
the Alternative Prices are not included in the Bid Price and are to reflect the net value of the 
change; they are the amount to be added to, or deducted from, our base Bid Price (as entered 
in the Bid Form, Section 00 41 13 ME-02). Alternative Prices are to include costs of all required 
work. 

If there is no change to the base bid price for an alternative, we have so indicated.  

It is understood that: 

a) The Owner may accept the alternatives and corresponding alternative prices in any 
order, including all or none, 
 

b) Alternative prices will be considered in determining the lowest bidder, 
 

c) Alternatives and alternative prices are open for acceptance by the Owner for the same 
period of time as the Bid Price, unless otherwise indicated, 
 

d) The Work of the Contract and the Contract Price will reflect the alternatives and 
alternative prices, if any, accepted by the Owner at the time of Contract award, and  
 

e) Acceptance of any alternatives will not affect the base bid contract completion time, 
unless we have specifically indicated an increase or decrease in time, in number of 
days, on account of a particular alternative. 

  

 
Total Power Limited.
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KGH Emergency Power Upgrade -
Generator Specification 
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Alternative Prices Bid Form Supplement 

 

HDR Architecture Associates Inc. 
Project No. 10434805 

 Date Issued: 2026.03.06 
Issued for Bid 

   
 

Project/Contract: KGH Emergency Power Upgrades 

  Bid Number: 10434805-ME-02 

 

From (Proponent): 

Company name 

 

We, the above-named Proponent, offer the Alternative Prices requested below. The values of 

the Alternative Prices are not included in the Bid Price and are to reflect the net value of the 

change; they are the amount to be added to, or deducted from, our base Bid Price (as entered 

in the Bid Form, Section 00 41 13 ME-02). Alternative Prices are to include costs of all required 

work. 

If there is no change to the base bid price for an alternative, we have so indicated.  

It is understood that: 

a) The Owner may accept the alternatives and corresponding alternative prices in any 

order, including all or none, 

 

b) Alternative prices will be considered in determining the lowest bidder, 

 

c) Alternatives and alternative prices are open for acceptance by the Owner for the same 

period of time as the Bid Price, unless otherwise indicated, 

 

d) The Work of the Contract and the Contract Price will reflect the alternatives and 

alternative prices, if any, accepted by the Owner at the time of Contract award, and  

 

e) Acceptance of any alternatives will not affect the base bid contract completion time, 

unless we have specifically indicated an increase or decrease in time, in number of 

days, on account of a particular alternative. 

  

 
Total Power Limited. 



Kingston Health Sciences Centre  00 43 23 ME-02 
KGH Emergency Power Upgrade -
Generator Specification 

 Page 2 of 2 

Alternative Prices Bid Form Supplement 

 

HDR Architecture Associates Inc. 
Project No. 10434805 

 Date Issued: 2026.03.06 
Issued for Bid 

   
 

Schedule of Alternative Prices (VAT NOT INCLUDED) 

Values are presented in Canadian dollars (CAD), and exclude Value Added Taxes (VAT). For 

this project Value Added Taxes shall mean the Harmonized Sales Tax (HST) at 13%. 

Item Description of Alternative Price Effect on Base Bid Price 

  Add Deduct 

1 Net change in base Bid Price for supply of material described in this 
Diesel Generator RFP 10434805-ME-02 irrevocable in the form 
submitted by the Bidder for a period of two hundred and seventy 
(270) days running from the Proposal Submission Deadline. 
Engineering and shop drawings would be awarded within the same 
period of time as the base RFP terms. The contract completion 
time would remain effective relative to acceptance (full notice to 
proceed). 
 
For clarity: This Alternative Price is open to acceptance beyond the 
period of time for the base Bid Price. 

  

2  
 

  

3  
 

  

4  
 

  

5  
 

  

6  
 

  

7  
 

  

 

END OF SECTION 

 Price is valid for 60 days, 

dmcneill
Highlight



GAL Power Systems
2558 Carp Rd
Ottawa, ON
Telephone : (613) 831 3188
Fax : (613) 831 3188



 

hdrinc.com HDR Architecture Associates, Inc.  

 27 Princess Street, Suite 400, Kingston, ON, K7L 1A3 

 T 613-549-1403 
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ARTICLE 1: OVERVIEW 

1.1 Introduction 

The purpose of this RFP is to solicit firm proposals for the supply of one (1) diesel generator set. 
The diesel generator will be incorporated into the Kingston General Hospital Emergency Power 
System at Kingston General Hospital in Kingston, Ontario. 

In preparation for a future project “Kingston General Hospital, Emergency Power Upgrade”, 
Kingston Health Sciences Centre (KHSC) is requesting proposals for diesel generator set. The 
process is to expedite the manufacture and delivery.  

KHSC will award a separate CCDC2 2020 Stipulated Price Contract to a General Contractor for 
the construction of Kingston General Hospital, Emergency Power Upgrade Project. The diesel 
generator will be assigned to the future General Contractor through the CCDC2 2020 
construction contract. 

The diesel generator Supplier shall provide equipment, materials, labour and services to the 
eventual successful General Contractor, as appropriate to the diesel generator Supplier’s scope 
of work, to allow the General Contractor to meet the requirements of the contract that will exist 
between KHSC and the eventual successful General Contractor. 

Note: the General Contractor will be subject to a 10% holdback for the duration of the project and 
will not be allowed to invoice for the holdback until expiry of the lien period, 60 days after the 
project construction contract’s Substantial Performance date. The diesel generator Supplier will 
be subject to this holdback and shall include all necessary allowances. 

1.2 Objectives 

Through the selection of the successful proposal, KHSC seeks to achieve the following goals: 

(a) Obtain the highest quality equipment. 

(b) Obtain best value for the required equipment. 

(c) Ensure the acquired products and services meet KHSC’s requirements and timelines. 

(d) Facilitate the assignment of the Supplier’s proposal to a future Contractor. 
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1.3 Rules of Interpretation 

This RFP shall be interpreted according to the following provisions, unless the context requires a 
different meaning: 

(a) Unless the context otherwise requires, wherever used herein the plural includes the 
singular, the singular includes the plural, and each of the masculine and feminine includes 
the other gender. 

(b) Words in the RFP shall bear their natural meaning unless otherwise expressly defined. 

(c) In construing the RFP, general words introduced or followed by the word “other” or 
“including” or “in particular” shall not be given a restrictive meaning because they are 
followed or preceded (as the case may be) by particular examples intended to fall within 
the meaning of the general words. 

(d) Time periods will be strictly applied. 

(e) The following terminology applies in the RFP: 

(i) Whenever the terms “must” or “shall” are used in relation to the Purchasing 
Organization or the Proponents, such terms shall be construed and interpreted as 
synonymous and shall be construed to read “the Purchasing Organization shall” or 
the “Proponent shall”, as the case may be. 

(ii) The term “should” relates to a requirement which the Purchasing Organization 
would like the Proponent to address in its Proposal. 

(iii) The term “will” describes a procedure that is intended to be followed. 

1.4 Definitions 

In this RFP, unless the context otherwise requires, the following terms have the meanings 
indicated below: 

(a) “Applicable Law” and “Applicable Laws” means any common law requirement and all 
applicable and enforceable statutes, regulations, directives, policies, administrative 
interpretations, orders, by-laws, rules, guidelines, approvals, and other legal requirements 
of any government and/or regulatory authority in effect from time to time. 

(b) “Broader Public Sector Procurement Directive” means the procurement directive issued by 
the Ontario Ministry of Finance effective April 1, 2024, as it may be amended from time to 
time. 

(c) “Business Day” or “Business Days” means Monday to Friday between the hours of 9:00 
a.m. to 5:00 p.m., except when such a day is a public holiday, as defined in the 
Employment Standards Act (Ontario), or as otherwise agreed to by the parties in writing. 
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(d) “Conflict of Interest” means any situation or circumstance where, in relation to the 
performance of its obligations under an agreement for Services, the Proponent’s other 
commitments, relationships or financial interests 

(i) could or could be seen to exercise an improper influence over the objective, 
unbiased, and impartial exercise of its independent judgment; or 

(ii) could or could be seen to compromise, impair, or be incompatible with the effective 
performance of its obligations under the agreement for Services. 

(e) “Days” means calendar days. 

(f) “Eligible Proposal”, has the meaning ascribed in Article 5 (Evaluation Process), means a 
Proposal that meets or exceeds a prescribed requirement, allowing it to proceed to the 
next phase. 

(g) “Evaluation Team” means the individuals who have been selected by the Purchasing 
Organization to evaluate the Proposals. 

(h) “Personal Information” means recorded information about an identifiable individual or that 
may identify an individual, but does not include the name, title, contact information or 
designation of an individual that identifies the individual in a business, professional or 
official capacity. 

(i) “Proponent” or “Proponents” means an individual, organization or entity that submits a 
Proposal in response to this RFP and, as the context may suggest, refers to a potential 
Proponent. 

(j) “Proposal” or “Proposals” means all of the documentation and information submitted by a 
Proponent in response to the RFP. 

(k) “Purchaser”, “Purchasers”, or “Purchasing Organization” means the Kingston Health 
Sciences Centre. 

(l) “Request for Proposals” or “RFP” means this Request for Proposals issued by the 
Purchasing Organization for the procurement of Equipment and Services, and all addenda 
thereto. 

(m) “RFP Submission Deadline” means the Proposal submission date and time as set out in 
Section 4.2 (RFP Schedule) and as may be amended from time to time in accordance with 
the terms of the RFP. 

(n) “RFP Coordinator” means the individual identified in Section 4.1 (RFP Coordinator). 

(o) “Schedule” or “Schedules” means the form or forms included with the RFP for Proponent 
to fill out and submit as part of Proposal. 
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(p) “Services” means the services as outlined in Article 1 (Overview) and Article 2 (Services) 
of this RFP. 

(q) “Supplier” means successful Proponent, issued a letter of intent through this RFP. 

(r) “Unfair Advantage” means any conduct, direct or indirect, by a Proponent that may result 
in gaining an unfair advantage over other Proponents, including but not limited to 

(i) possessing, or having access to, information in the preparation of its Proposal that 
is confidential to the Purchasing Organization and which is not available to other 
Proponents, 

(ii) communicating with any person with a view to influencing, or being conferred 
preferred treatment in, the RFP process, or 

(iii) engaging in conduct that compromises or could be seen to compromise the 
integrity of the RFP process and result in any unfairness.  
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ARTICLE 2: DELIVERABLES 

2.1 Background Information 

KHSC intent is to preselect the diesel generator based upon this specification and issue a 
purchase order for the engineering required for preparation of project-specific shop drawings. 
The purchase order for the purchase of the diesel generator will be issued by the successful 
General Contractor, at the direction of KHSC, approximately three (3) months after issuance of 
Letter of Award with firm commitment to purchase shop drawings. 

Each Proponent shall provide a proposal for the supply of one (1) diesel generator. 

The scope of work for this RFP generally includes the supply and delivery of the equipment, 
commissioning, and testing support. The Successful Proponent shall be responsible for all 
activities that are specific to the manufacturer of the equipment. 

Equipment 

1. Diesel Generator with outdoor weather-protective walk-in sound attenuating housing 
2. Synchronous Generator with brushless exciter (600 V) 
3. Independent Starting System 
4. Fuel System including sub-base Fuel Tank 
5. Control Panel and Human Machine Interface (HMI) 
6. Generator Output (gross) Metering 
7. Electronic Automatic Voltage Regulator, Automatic Synchronizer, Digital Governor and 

Speed Control System 

Preliminary Project Schedule  

The following dates identify the intended KHSC KGH Emergency Power Upgrade Project 
schedule. They are provided for reference only. Several dates depend on the information 
provided by Proponents:  

2026-03 Diesel Generator RFP 
2026-04 Diesel Generator letter of award and Diesel Generator Engineering 
2026-06 Approved Diesel Generator Shop Drawings 
2026-04 Issue Construction Contract RFP 
2026-05 Award Construction Contract to General Contractor 
2026-06 Contractor finalizes Diesel Generator assignment 
2027-04 Diesel Generator shipped to site 

2.2 Application of Purchaser’s Rules to Proponent’s Personnel 

All rules and regulations applicable to employees of the Purchaser regarding their behaviour and 
conduct in connection with the business and affairs of the Purchaser shall, insofar as the same 
shall be required by the Purchaser, be applicable to the Proponent’s Personnel when on the 
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Purchaser’s premises.  Without limiting the generality of the foregoing, the Proponent agrees that 
the Proponent’s Personnel, when using the premises of the Purchaser, shall comply with all 
behaviour, conduct, and security regulations in effect at such premises.  The Purchaser has the 
right to request specific personnel work on Projects or to request that specific personnel be 
removed from the Project if they are deemed to not be following the Purchaser’s rules. 

In the event that any of the Proponent’s Personnel shall fail or refuse to abide by such rules or 
regulations, such person(s) shall be removed by the Proponent from performing any Services for 
the Purchaser.  If such removal is not carried out within a reasonable time, or within the time 
period specified by the Purchaser, failure to so comply shall be deemed a breach of a material 
term of the agreement for Services.  In the event of such removal of the Proponent’s Personnel 
by the Proponent, no liability of any kind or nature whatsoever shall attach to the Purchaser.  The 
Purchaser further reserves to itself the right to disallow any of the Proponent’s Personnel 
admittance to the Purchaser’s premises where such person fails or refuses to abide by such 
rules and regulations. 

2.6 Indemnity 

The Purchaser agrees that it will indemnify and hold harmless the Proponent, its directors, 
officers, employees and agents from and against any and all claims, demands, actions, suits, 
losses, costs, charges, expenses, damages and liabilities whatsoever which the Proponent may 
pay, sustain, suffer or incur by reason of or in connection with or arising from any failure of the 
Purchaser, its directors, officers and the Purchaser staff, to comply with the terms of this RFP,or 
by reason of any acts or omissions of the Purchaser, its directors, officers or staff in connection 
with or related to the Services. 

 

The Proponent agrees that it will indemnify and hold harmless the Purchaser, its directors, 
officers, employees and agents from and against any and all claims, demands, actions, suits, 
losses, costs, charges, expenses, damages and liabilities whatsoever which the Purchaser may 
pay, sustain, suffer or incur by reason of or in connection with or arising from any failure of the 
Proponent, its directors, officers and the Proponent’s staff, to comply with the terms of this RFP 
or by reason of any acts or omissions of the Proponent, its directors, officers or staff in 
connection with or related to the Services. 
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ARTICLE 3: RFP TERMS 

3.1 Proprietary and Confidential Information 

3.1.1 Proprietary Information of the Purchasing Organization and the Purchaser 

All correspondence, documentation, and information of any kind provided by or on behalf of the 
Purchasing Organization or Purchaser to a Proponent in connection with or arising out of this 
RFP or the acceptance of any Proposal: 

(a) remains the property of the Purchasing Organization or Purchaser, as the case may be; 

(b) must not be used for any purpose other than for replying to this RFP and for the fulfillment 
of any related subsequent agreement, if applicable; and 

(c) must be returned to the Purchasing Organization upon request. 

3.1.2 Confidential Information of the Purchaser 

The Purchasing Organization reserves the right to require any Proponent to enter into a 
nondisclosure agreement satisfactory to the Purchasing Organization prior to disclosing any 
information that it considers confidential to the Purchasing Organization or the Purchaser under 
this RFP. 

3.1.3 Intellectual Property of the Purchaser 

The Proponent shall not use any intellectual property of the Purchasing Organization or any 
Purchaser, including but not limited to logos, registered trade-marks, or trade names of the 
Purchasing Organization or any Purchaser, without the prior written approval of the Purchaser. 

3.1.4 Ownership of Proposals/Collection of Further Information 

All Proposals submitted by the RFP Submission Deadline shall become the property of the 
Purchasing Organization and will not be returned to the Proponents.  By submitting a Proposal, 
the Proponent authorizes the collection by the Purchasing Organization of the information 
identified in this RFP, which the Purchasing Organization may request from any third party. 

3.1.5 Confidential Information of the Proponent 

Except as required by Applicable Laws, the Purchasing Organization shall treat the Proponents’ 
Proposals (including, but not limited to pricing and product information) and any information 
gathered as part of the RFP process as confidential.  Proponents are advised that their 
Proposals will, as necessary, be disclosed on a confidential basis to employees and professional 
advisors assisting the Purchasing Organization.  This obligation does not extend to any 
information that is or becomes generally available to the public other than as a result of 
disclosure by the Purchasing Organization. 
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During any part of this RFP process, the Purchasing Organization or any Purchaser, or any of 
their representatives or agents, shall be under no obligation to execute a confidentiality 
agreement. 

3.1.6 Copies of Proponent’s Proposal 

All correspondence, documentation, and information provided in response to or because of this 
RFP may be reproduced for the purposes of evaluating the Proponent’s Proposal. 

3.1.7 Personal Information 

Personal Information shall be treated as follows: 

(a) Submission of Information – The Proponent should not submit as part of its Proposal any 
information related to the qualifications or experience of individuals who will be assigned 
to provide services unless specifically requested. Should the Purchasing Organization 
request such information, the Purchasing Organization will treat this information in 
accordance with the provisions of this section and will maintain the information for a period 
of 7 years from the time of collection. 

(b) Use – Any Personal Information that is requested from each Proponent by the Purchasing 
Organization shall only be used to: 

(i) to select the qualified individuals to undertake the project/services; 

(ii) to confirm that the work performed is consistent with these qualifications; 

(iii) for any audit of this procurement process; and 

(iv) in the case of the successful Proponent, for contract management purposes. 

(c) Consent – It is the responsibility of each Proponent to obtain the consent of such 
individuals prior to providing the information to the Purchasing Organization. If any 
Personal Information is disclosed to the Purchasing Organization by a Proponent, the 
Purchasing Organization will consider that the appropriate consents have been obtained 
for the disclosure to and use by the Purchasing Organization of the requested information 
for the purposes described herein. 

3.2 Freedom of Information and Protection of Privacy Act 

The Freedom of Information and Protection of Privacy Act (Ontario) applies to records in the 
custody or control of Ontario hospitals and includes any information provided by Proponents in 
connection with this RFP.  Such information may be subject to requests for access under that 
Act, and can only be withheld from disclosure in specific circumstances.  A Proponent should 
identify any information in its Proposal that, if disclosed to any other person, would harm that 
Proponent’s competitive position. Generally, only specific portions of a Proposal should be 
identified. 
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3.3 Competition Act 

Under Canadian law, a Proponent’s Proposal must be prepared without conspiracy, collusion, or 
fraud. For more information on this topic, visit the Competition Bureau website. 

3.4 Trade Agreements 

Proponents should note that procurements coming within the scope of either Chapter 5 of the 
Agreement on Internal Trade or within the scope of the Trade and Cooperation Agreement 
between Quebec and Ontario are subject to such agreements, although the rights and 
obligations of the parties shall be governed by the specific terms of this RFP. For more 
information, please refer to the Internal Trade Secretariat website. 

3.5 Rights of the Purchasing Organization – General 

In addition to any other express rights or any other rights which may be implied in the 
circumstances, the Purchasing Organization reserves the right to: 

(a) make public the names of any or all Proponents; 

(b) check references other than those provided by Proponents; 

(c) disqualify any Proponent whose Proposal contains misrepresentations or any other 
inaccurate or misleading information, or any Proponent whose reasonable failure to 
cooperate with the Purchasing Organization impedes the evaluation process, or whose 
Proposal is determined to be non-compliant with the mandatory requirements of the RFP; 

(d) disqualify any Proponent where that Proponent, or one or more principals or key 
personnel of that Proponent, have: 

(i) previously breached a contract with any Purchaser, 

(ii) otherwise failed to perform to the reasonable satisfaction of the Purchaser, 

(iii) been charged or convicted of an offence in respect of a contract with any 
Purchaser, or 

(iv) a Conflict of Interest or Unfair Advantage, or where reasonable evidence of any 
Unfair Advantage or Conflict of Interest is brought to the attention of the Purchasing 
Organization; 

(e) disqualify any Proponent that has breached any Applicable Laws or that has engaged in 
conduct prohibited by this RFP, including where there is any evidence that the Proponent 
or any of its employees or agents colluded with any other Proponent, its employees or 
agents in the preparation of its Proposal; 
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(f) make changes, including substantial changes, to this RFP provided that those changes re 
issued by way of addenda in the manner set out in this RFP; 

(g) accept or reject a Proposal if only one Proposal is submitted; 

(h) reject a subcontractor proposed by a Proponent within a consortium; 

(i) select a Proponent other than the Proponent whose Proposal reflects the lowest cost to 
the Purchasing Organization; 

(j) accept all components of a Proposal or a portion thereof, unless the Proposal clearly 
states that it is based on all of the components being accepted; 

(k) cancel this RFP without providing reasons, and the Purchasing Organization may 
thereafter issue a new request for proposals, request for qualifications, sole source, or 
take no further action in respect of the matters contemplated by this RFP; and 

(l) reject any or all Proposals in its absolute discretion, including where a Proponent has 
launched legal proceedings against the Purchasing Organization and/or the Purchasers, 
or is otherwise engaged in a dispute with the Purchasing Organization and/or the 
Purchasers. 

3.6 Assignment 

The Proponent shall not assign any of its rights or obligations hereunder during the RFP process 
without the prior written consent of the Purchasing Organization. Any act in derogation of the 
foregoing shall be null and void. 

3.7 Entire RFP 

This RFP and all Schedules form an integral part of this RFP. 

3.8 Priority of Documents 

In the event of any inconsistencies between the terms, conditions, and provisions of the main 
part of the RFP and the Schedules, the RFP shall prevail over the Schedules during the RFP 
process. 

3.9 Governing Law/Jurisdiction 

The RFP, the Proponent’s Proposal, and any resulting agreements for Services shall be 
governed by the laws of Ontario and the federal laws of Canada applicable therein. 
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The Proponent agrees that: 

(a) any action or proceeding relating to this RFP shall be brought in any court of competent 
jurisdiction in the Province of Ontario and for that purpose the Proponent irrevocably and 
unconditionally attorns and submits to the jurisdiction of that Ontario court; 

(b) it irrevocably waives any right to, and shall not, oppose any Ontario action or proceeding 
relating to this RFP process on any jurisdictional basis; and 

(c) it shall not oppose the enforcement against it, in any other jurisdiction, of any judgment or 
order duly obtained from an Ontario court as contemplated by this RFP. 
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ARTICLE 4: RFP PROCEDURES 

4.1 RFP Coordinator 

All communications with the Purchasing Organization (or any Purchaser) regarding any aspect of 
this RFP (up until any contract award notification) must be directed to the RFP Coordinator: 

Name: Kevin Henry 
Company: HDR Architecture Associates Inc 
Address: Suite 400 – 27 Princess Street, Kingston, ON K7L 1A3  
Phone #: 647-776-0508 
E-mail:  kevin.henry@hdrinc.com  

Proponents that fail to comply with the requirement to direct all communications to the RFP 
Coordinator may be disqualified from the RFP process. Without limiting the generality of this 
provision, Proponents shall not communicate with or attempt to communicate with the following 
individuals with respect to the RFP: 

(a) any employee or agent of any Purchaser; 

(b) any member of the Evaluation Team;  

(c) any expert or advisor assisting the Evaluation Team; 

(d) any member of the Purchasers’ governing bodies (such as Board of Governors, Board of 
Directors, Board of Advisors or Trustees); or 

(e) any elected official of any level of government, including any advisor to any elected 
official. 
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4.2 RFP Schedule 

The following is a summary of the key dates in the RFP process:  

Event Date 

RFP Issue Date 2026 March 24 

Questions to be Submitted in Writing (see 
Section 4.4.1 (Submission of Questions)) 

2026 April 2 

Addenda Deadline (see Section 4.4.3 
(Issued Addenda)) 

2026 April 7 

Proposal Submission Deadline 2026 April 9 at 3:00pm local time  

Proposal Evaluations Complete 2026 April 15 

Close of Debrief Period (see Section 4.13 
(Debriefing)) 

2026 April 24 

(a) The Purchasing Organization may change any of the above dates and times, including the 
RFP Submission Deadline, in its sole discretion and without liability, cost, or penalty. In 
the event a change is made to any of the above dates, the Purchasing Organization will 
issue any such change by numbered Addenda to the Proponents. 

(b) In the event of any change in the RFP Submission Deadline, the Proponents shall 
thereafter be subject to the extended RFP Submission Deadline. 

4.3 RFP Information 

4.3.1 Proponent to Review 

Every Proponent should carefully review the RFP to ensure that it has no reason to believe there 
are any uncertainties, inconsistencies, errors, omissions, or ambiguities in any part of the RFP. 

Every Proponent is responsible for conducting its own investigations and due diligence 
necessary for the preparation of its Proposal. 

4.3.2 Proponent to Notify 

In the event a Proponent has any reason to believe that any of the circumstances listed in 
Section 4.3.1 (Proponent to Review) exist, the Proponent should notify the RFP Coordinator in 
writing prior to submitting a Proposal. The RFP Coordinator will then clarify the matter for the 
benefit of all Proponents. 
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4.3.3 Purchaser/Purchasing Organization Not Liable 

Proponents shall not: 

(a) after submission of a Proposal, claim that there was any misunderstanding or that any of 
the circumstances set out in Section 4.3.1 (Proponent to Review) were present with 
respect to the RFP; or 

(b) claim that the Purchasing Organization or Purchaser is responsible for any of the 
circumstances listed in Section 4.3.1 (Proponent to Review). 

4.4 Clarification and Questions 

4.4.1 Submission of Questions 

The following apply regarding any request for clarification of any aspect of the RFP: 

(a) Proponents must submit requests for clarification by email to the RFP Coordinator, or as 
may otherwise be directed by the RFP Coordinator. 

(b) In submitting a request for clarification, a Proponent must include its email address. 

(c) Where a question relates to a specific section of this RFP, reference should be made to 
the specific section number and page of the RFP. 

(d) Requests for clarification must be submitted by the deadline for questions set out in 
Section 4.2 (RFP Schedule). 

4.4.2 Questions and Answers 

The Purchasing Organization shall provide Proponents with written responses to questions that 
are submitted in accordance with Section 4.4.1 (Submission of Questions), subject to the 
provisions of this Section. Questions and answers will be distributed in numbered Addenda to 
Proponents. In answering a Proponent’s questions, the Purchasing Organization will set out the 
question(s), but without identifying the Proponent that submitted the question(s).  Also, the 
Purchasing Organization may, in its sole discretion: 

(a) edit the question(s) for clarity; 

(b) exclude questions that are either unclear or inappropriate; and 

(c) answer similar questions from various Proponents only once.  Where an answer results in 
any change to the RFP, such answer will be formally documented through the issue of a 
separate addendum reflecting that change. 
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4.4.3 Issued Addenda 

The Purchasing Organization shall have the right to amend or supplement this RFP in writing 
prior to the RFP Submission Deadline. Before submitting a Proposal, a Proponent shall be 
responsible to verify that it has received all of the addenda that have been issued, which shall be 
issued by the addenda deadline set out in Section 4.2 (RFP Schedule), unless it is an addendum 
that extends the RFP Submission Deadline.  Any amendment or supplement to the RFP made in 
any other manner, or any information communicated about this RFP other than by the RFP 
Coordinator, will not be binding on the Purchasing Organization. 

4.5 Proposal Submission 

4.5.1 General 

Proposals must be submitted by email to kevin.henry@hdrinc.com by the RFP Submission 
Deadline, as set out in Section 4.2 (RFP Schedule). 

Proposals received after the RFP Submission Deadline shall not be considered. Proposals 
submitted by another means (such as courier, delivery service, Canada Post) will not be 
considered. Each Proponent is responsible for the delivery of its Proposal as required above. 

Notwithstanding anything to the contrary contained in any applicable statute relating to electronic 
documents transactions, including the Electronic Commerce Act, 2000, S.O. 2000, c. 17, any 
notice, submission, statement, or other instrument provided in respect of the RFP may not be 
validly delivered by way of electronic communication, unless specifically allowed in this RFP. 

Proposals are to be submitted in English only, and any Proposal received by the Purchasing 
Organization that is not entirely in English may be disqualified. 

4.5.2 Receipt 

Every Proposal received will be date/time stamped, and a receipt will be provided upon request.  
Under no circumstances will the Purchasing Organization be held responsible for late Proposals. 

Proposals will not be opened publicly. 

4.6 Withdrawal of Proposal 

A Proponent may withdraw its Proposal only by providing written notice to the RFP Coordinator 
before the RFP Submission Deadline. A Proposal may not be withdrawn after the RFP 
Submission Deadline. The Purchasing Organization has no obligation to return withdrawn 
Proposals. 

mailto:kevin.henry@hdrinc.com
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4.7 Amendment of Proposal 

A Proponent may amend its Proposal after submission, but only if the Proposal is amended and 
resubmitted before the RFP Submission Deadline. The Proponent must provide notice to the 
RFP Coordinator in writing and replace its Proposal with a revised Proposal, in accordance with 
the requirements of this RFP. The Purchasing Organization has no obligation to return amended 
Proposals. 

4.8 Acceptance of RFP 

By submitting a Proposal, a Proponent agrees to accept and to be bound by all of the terms and 
conditions contained in this RFP, and by all of the representations, terms, and conditions 
contained in its Proposal. 

4.9 Clarification of Proponent’s Proposal 

The Purchasing Organization shall have the right at any time after the RFP Submission Deadline 
to seek clarification from any Proponent in respect of that Proponent’s Proposal. The Purchasing 
Organization shall not be obliged to seek clarification of any aspect of any Proposal.  Any 
clarification sought shall not be an opportunity for the Proponent to either correct errors or to 
change the Proponent’s Proposal in any substantive manner. Subject to the qualification in this 
provision, any written information received by the Purchasing Organization from a Proponent in 
response to a request for clarification from the Purchasing Organization may be considered to 
form an integral part of the Proponent’s Proposal, in the Purchasing Organization’s sole 
discretion. 

4.10 Verification of Information 

The Purchasing Organization shall have the right, in its sole discretion, to: 

(a) verify any Proponent’s statement or claim made in the Proponent’s Proposal or made 
subsequently in an interview, site visit, oral presentation, demonstration, or discussion by 
whatever means the Purchasing Organization may deem appropriate, including contacting 
persons in addition to those offered as references; 

(b) reject any Proponent’s statement, claim or Proposal, if such statement, claim or Proposal 
is patently unwarranted or is questionable; or 

(c) access the Proponent’s premises where any part of the work is to be carried out to confirm 
Proposal information, quality of processes, and to obtain assurances of viability, provided 
that, prior to providing such access, the Proponent and Purchasing Organization shall 
agree on reasonable access terms, including pre-notification, extent of access, security, 
confidentiality and the allocation and amount of any costs incurred in connection with such 
access. 
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The Proponent shall co-operate in the verification of information and is deemed to consent to the 
Purchasing Organization verifying such information. 

4.11 Substantial Compliance 

The Purchasing Organization will reject Proposals which are not compliant with the mandatory 
requirements in this RFP.  The Purchasing Organization may waive formalities and accept 
Proposals that substantially comply with the requirements of this RFP, in the Purchaser’s sole 
discretion. 

4.12 No Publicity or Promotion 

No Proponent, including the successful Proponent, shall make any public announcement or 
distribute any literature regarding this RFP or otherwise promote itself in connection with this 
RFP or any arrangement entered into under this RFP without the prior written approval of the 
Purchasing Organization. 

In the event that a Proponent, including the successful Proponent, makes a public statement 
either in the media or otherwise in breach of this requirement, in addition to any other legal 
remedy it may have in law, in equity or within the context of this RFP, the Purchasing 
Organization shall be entitled to take all reasonable steps as may be deemed necessary by the 
Purchasing Organization, including disclosing any information about a Proponent’s Proposal, to 
provide accurate information and/or to rectify any false impression which may have been 
created. 

4.13 Debriefing 

Not later than 30 Days following the date of RFP Evaluations Complete, as noted in Section 4.2 
(RFP Schedule), a Proponent may contact the RFP Coordinator to request a debriefing from the 
Purchasing Organization, and the Purchasing Organization shall conduct such debriefing in 
accordance with the requirements of the Broader Public Sector Procurement Directive.  The 
Purchasing Organization will choose which representative(s) of the Purchasing Organization 
and/or Purchaser will attend the debriefing. 

Any request that is not received within the foregoing timeframe may not be considered and the 
Proponent will be notified of same in writing. 

Proponents should note that, regardless of the time of submission of a request by a Proponent, 
debriefings will not be provided until a contract award notification has been posted, in compliance 
with the Broader Public Sector Procurement Directive. 

4.14 Award 

KHSC will issue letter of award to the successful Proponent. Upon receiving the letter of award 
the Proponent will be required to proceed with preparation of shop drawings.  The Proponent will 
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enter into a contract with the installation contractor of the KGH Emergency Power Upgrade 
Project. KHSC will enter into a contract with the General Contractor. After assignment of the 
equipment there will be no direct contractual relationship between KHSC and the successful 
Proponent (equipment Supplier).  Regardless, if the Project does not proceed, KHSC is 
committing via letter of award to pay the successful Proponent for the cost of the Shop Drawings 
required for the KGH Emergency Power Upgrade Project Construction Contract. 
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ARTICLE 5: PROPOSAL REQUIREMENTS & EVALUATION 

5.1 Proposal Format 

5.1.1 General 

The Proponent’s Proposal should be comprised of pdf copies of the documents outlined in Table 
1 (Proposal Requirements and Scoring). 

5.1.3 Naming of Documents 

Documents shall be named according to the following format: 

(Order#)_KHSC RFP 10434805-ME-02_(Document)_(Proponent Name) 

Example:  1_KHSC RFP 10434805-ME-02_CoverLetter_(Proponent Name) 

5.1.3 Technical Issues 

In preparing its Proposal, the Proponent should adhere to the following: 

(a) adhere to the Proposal format requirements described above; 

(b) be completed without delineations, alterations, or erasures; 

(b) all pages should be numbered; 

(c) avoid using symbols in the file name such as &, #, etc.; 

(d) each electronic document should not exceed 10 MB in size; information may be split up 
into separate documents, if necessary; 

(e) avoid using scanned copies of documents, where possible (scanned copies tend to be of 
greater size than original electronic versions); 

(f)  no embedded hyperlinks to online literature about the Services are permitted; and 

(g) completely address, on a point-by-point basis, each requirement identified in the 
requirements column of Table 1 (Proposal Requirements and Scoring). 

5.2 Proposal Evaluation 

5.2.1 Proposal Evaluation Team 

The evaluation of the Proposals will be conducted by the Evaluation Team.  The Evaluation 
Team will be selected by the Purchasers and chaired by HDR staff. It must be understood and 
accepted by any Proponent submitting a Proposal that all decisions as to the degree to which a 
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Proposal meets the requirements of this RFP are solely within the judgment of the Evaluation 
Team. 

5.2.2. Proposal Evaluation Scoring 

Points are awarded as described below for a total of 100 total points possible.  The Proponent 
must provide sufficient information to demonstrate they meet the criteria to be awarded the 
various points below. 

5.2.3 Rated Criteria 

Points will be assigned based on how thoroughly each Proposal has addressed and met the 
following requirements. 

Award Criteria is as follows: 

CRITERIA POINTS 

  

Experience 10 

  

Delivery Timeline 40 

  

Price of Equipment 50 

  

TOTAL SCORE 100 

 

For further information on RFP submittal requirements to help demonstrate compliance with the 
above noted criteria, please refer to the Engineering documents attached. 
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5.2.4 Evaluation of Pricing 

Points will be assigned to each proposal using the following formula: 

 price criterion points Lowest bid price__  =   points awarded 
 Bidder’s bid price 

For example, if the lowest proposal “A” is $2 and proposal “B” is $4, proposal “A” will receive 
100% of the available 50 points, and proposal “B” will receive  40 X $2 / $4 = 25 points. 

5.2.5 Cumulative Score and Selection of Bidder 

At the conclusion of Evaluation of Pricing, all scores from Rated Criteria will be added and, subject 
to satisfactory reference checks and other due diligence and the express and implied rights of 
Kingston Health Sciences Centre, the successful Proponent will be will be issued a letter of intent to 
proceed with preparation of shop drawings. 

5.2.6 Tie Score 

In the event of a tie score, KHSC will select the Proponent with the highest score for Delivery 
Timeline. 

END OF RFP 
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HDR Architecture Associates Inc. 
Project No. 10434805 

 Date Issued: 2026.03.06 
Issued for Bid 

   
 

Project/Contract: KGH Emergency Power Upgrades 

  Bid Number: 10434805-ME-02 

Scope: Engineering and Price for the 2 MW Enclosed Diesel Generator with 

Integral Fuel Tank per Generator Technical Specifications (HHA #2250139) 

From (Proponent): 

Company name 

 

Street address or postal box number 

 

City/Town, Province and Postal Code 

To (Owner): Procurement 

Kingston Health Sciences Centre 

76 Stuart Street 

Kingston, ON 

K7L 2V7 

A. We, the undersigned, having examined the Bid Documents for the above-named 

project/contract, including Addendum Numbers(s)     , 

hereby offer to perform the Work in accordance with the Bid Documents, for the stipulated 

price (base Bid Price) of: 

$ 

amount in figures 

in Canadian dollars, excluding Value Added Taxes. 

$ 

amount in words 

in Canadian dollars, excluding Value Added Taxes. 

a. For this project the Value Added Taxes shall mean HST at 13%. 
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HDR Architecture Associates Inc. 
Project No. 10434805 

 Date Issued: 2026.03.06 
Issued for Bid 

   
 

 

B. We declare that: 

I. We will attain the following date for delivery of reviewed shop drawings/engineering 

deliverable review as follows: 

a.    weeks after receipt of order (engineering). 

 

II. We will attain the following date for delivery of the Specified Equipment as follows: 

a.    weeks after receipt of order (equipment, ‘full notice to proceed’) 

 

C. We understand and declare that: 

a. We have arrived at the bid without collusion with any competitor. 

 

b. The Bid Price is open to acceptance by the Owner for a period of 60 days running 

from the Proposal Submission Deadline. Refer to the RFP. 

 

c. The Bid Price is open to acceptance by the Owner and assignment to the 

successful Installation Contractor and/or General Contractor (as applicable) in 

accordance with the terms determined in the RFP. 

 

d. We accept and agree that we shall perform work expeditiously and with adequate 

forces to attain delivery of engineering and shop drawings, and delivery of 

equipment within the completion times specified in Bid Documents. In order to 

maintain schedule we have allowed for overtime work in our bid price. 

 

e. We have carefully reviewed and fully understand the Bid Documents (including the 

Instruction to Bidders), and, in particular, acknowledge the rights of the Owner 

expressly reserved in the Instructions to Bidders, to accept or reject any or all of 

the bids. 
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HDR Architecture Associates Inc. 
Project No. 10434805 

 Date Issued: 2026.03.06 
Issued for Bid 

   
 

Signatures: 

Signed and submitted by: 

 

Company name 

 

Name and title of authorized signing officer 

 

 

Signature of authorized signing officer 

 

Name of witness 

 

 

Signature of witness 

 

Name and title of authorized signing officer 

 

 

Signature of authorized signing officer 

 

Name of witness 

 

 

Signature of witness 

Dated this:   day of    , 20 . 

Note: Affix corporate seal as required by Bid Documents 

 

END OF SECTION 
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HDR Architecture Associates Inc. 
Project No. 10434805 

 Date Issued: 2026.03.06 
Issued for Bid 

   
 

Project/Contract: KGH Emergency Power Upgrades 

  Bid Number: 10434805-ME-02 

 

From (Proponent): 

Company name 

We, the above named Proponent, offer the Itemized Prices requested below. The values of 

Itemized Prices are included in the Bid Price but must be specifically set out in the event that 

these items will be deleted from the project; they are the amount to be added to, or deducted 

from, our base Bid Price (as entered in the Bid Form, Section 00 41 13 ME-02). Itemized Prices 

are to include costs of all required work.  

Note: in this project, Itemized Prices are to be used to identify portions of the bid value to be 

paid in advance (engineering), and other portions to be assigned to the Contractor for payment 

through a future Construction Contract. 

Schedule of Itemized Prices (VAT NOT INCLUDED) 

Values are presented in Canadian dollars (CAD), and exclude Value Added Taxes (VAT). For 

this project Value Added Taxes shall mean the Harmonized Sales Tax (HST) at 13%. 

 Item Amount 

1 Engineering and preparation of shop drawings of the Diesel Generator 
per Specifications (HDR 10434805 & HHA #2250139). If this scope is 
pre-purchased for future assignment to a General Contractor, the value 
presented is paid in advance. It would therefore be removed from the 
General Contractor’s future Construction Contract Bid Price. 
 

 

2 Site services including:  

• inspection of equipment prior to unloading, witness of unloading, 
technical supervision of unloading, unloading report, 

• factory-trained technician and service representative delivery of 
factory and field training for operating and maintenance, 

• technical supervision of the installation, 

• factory-trained technician and service representative for on-site 
start-up, and 

• on-site testing and commissioning. 

 

3  
 
 

 

END OF SECTION 
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HDR Architecture Associates Inc. 
Project No. 10434805 

 Date Issued: 2026.03.06 
Issued for Bid 

   
 

Project/Contract: KGH Emergency Power Upgrades 

  Bid Number: 10434805-ME-02 

 

From (Proponent): 

Company name 

 

We, the above-named Proponent, offer the Alternative Prices requested below. The values of 

the Alternative Prices are not included in the Bid Price and are to reflect the net value of the 

change; they are the amount to be added to, or deducted from, our base Bid Price (as entered 

in the Bid Form, Section 00 41 13 ME-02). Alternative Prices are to include costs of all required 

work. 

If there is no change to the base bid price for an alternative, we have so indicated.  

It is understood that: 

a) The Owner may accept the alternatives and corresponding alternative prices in any 

order, including all or none, 

 

b) Alternative prices will be considered in determining the lowest bidder, 

 

c) Alternatives and alternative prices are open for acceptance by the Owner for the same 

period of time as the Bid Price, unless otherwise indicated, 

 

d) The Work of the Contract and the Contract Price will reflect the alternatives and 

alternative prices, if any, accepted by the Owner at the time of Contract award, and  

 

e) Acceptance of any alternatives will not affect the base bid contract completion time, 

unless we have specifically indicated an increase or decrease in time, in number of 

days, on account of a particular alternative. 
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HDR Architecture Associates Inc. 
Project No. 10434805 

 Date Issued: 2026.03.06 
Issued for Bid 

   
 

Schedule of Alternative Prices (VAT NOT INCLUDED) 

Values are presented in Canadian dollars (CAD), and exclude Value Added Taxes (VAT). For 

this project Value Added Taxes shall mean the Harmonized Sales Tax (HST) at 13%. 

Item Description of Alternative Price Effect on Base Bid Price 

  Add Deduct 

1 Net change in base Bid Price for supply of material described in this 
Diesel Generator RFP 10434805-ME-02 irrevocable in the form 
submitted by the Bidder for a period of two hundred and seventy 
(270) days running from the Proposal Submission Deadline. 
Engineering and shop drawings would be awarded within the same 
period of time as the base RFP terms. The contract completion 
time would remain effective relative to acceptance (full notice to 
proceed). 
 
For clarity: This Alternative Price is open to acceptance beyond the 
period of time for the base Bid Price. 

  

2  
 

  

3  
 

  

4  
 

  

5  
 

  

6  
 

  

7  
 

  

 

END OF SECTION 
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LIST OF SECTIONS – ELECTRICAL, COMMUNICATIONS, AND SECURITY 
26 00 01 

 
 

DIVISION 26 – ELECTRICAL 

 
26 01 01  Electrical General Requirements 

26 08 16  Commissioning of Tendered Electrical Equipment 

26 32 13  Power Generation Diesel 
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ELECTRICAL GENERAL REQUIREMENTS 
26 01 01 

 

1 GENERAL 

1.1 General Contract Documents 

.1 Comply with General Conditions of the Contract, Supplementary Conditions of the Contract and 
Division 01 - General Requirements. 

.2 Where content in this Specification section duplicates requirements in various Division 01 Specification 
sections, this section and the applicable Division 01 sections are to be read together and the most 
stringent requirements apply. 

1.2 Work Included 

.1 Work to be done is to include furnishing of materials, equipment and services to be assigned to a 
contractor  required for the contractor to create a complete electrical systems as specified, as intended, 
and as otherwise required.  Complete systems to be left ready for continuous and efficient satisfactory 
operation. 

.2 Read drawings and specifications together as a whole and in conjunction with other such documents 
included under the Construction Contract. 

1.3 Document Organization 

.1 Applicable Divisions for Electrical Work: 

.1 Division 26 - Electrical 

.2 The Specifications for these Division are arranged in Sections for convenience The supplier is required 
to provide a complete equipment package. . 

.3 Supplier is responsible for completion and supply of the equipment to the contractor. 

1.4 Language 

.1 Specifications are written as a series of instructions addressed to the Supplier.  For clarity and brevity, 
use is made of numbered lists and bulleted lists.  Where the list follows a semi-colon (;) punctuation is 
for clarity, where the list follows a colon (:) punctuation is to be read as short-hand form of verb “to be” 
or “to have” as context requires. 

.2 It is not intended to debate with the Supplier reasons for these instructions, and words associated with 
justification for an instruction or restatement of anticipated performance have been omitted to avoid 
possible ambiguities.  

1.5 Definitions and Abbreviations 

.1 Other specification sections of Divisions 26 of the Work may also include additional specific definitions 
and/or abbreviations that apply to that specification section. 

.2 The following terms apply to Divisions 26 of the Work: 

.1 The words "indicated", "shown", "noted", "listed" or similar words or phrases used in these 
Specifications, mean that the material or item referred to is "indicated", "shown", "listed" or "noted" 
on the Drawings or in the Specifications. 

.2 Wherever the word “listed” is used in conjunction with a product and a product certification 
standard (including but not limited to CSA, ULC, CGSB, BNQ, UL), it shall be understood to mean 
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that the product is “listed” by an accredited 3rd party testing laboratory as being certified to the 
referenced product standard. 

.3 Wherever the words “approved”, or similar words or phrases are used in the Specification they 
shall be understood, unless the context otherwise provides to mean that material or item referred 
to shall be “approved by” the Owner. 

.4 Wherever the words “satisfactory”, “as directed”, “submit”, “permitted”, “reviewed”, or similar words 
or phrases are used in the Specification they shall be understood, unless the context otherwise 
provides to mean that material or item referred to shall be “satisfactory to”, “as directed by”, 
“submitted to”, “permitted by”, or “reviewed by” the Consultant. 

.5 Instructions using any form of the word: 

(a) “install” means to place in position for service or use. 

(b) “supply” means to procure and deliver materials, or to make available labour or services for 
the stated purpose. 

(c) "provide" means to supply material, labour and services to install the referenced item. 

.6 The term “building code” means the edition of the applicable building code at the location of the 
Work at the time of obtaining a building permit. 

.7 The terms “electrical code” and “electrical safety code” mean the edition of the applicable electrical 
safety code adopted by regulation at the location of the Work at the time of obtaining an electrical 
works permit. 

.8 The term “AHJ” and “local authority” means the “Authority Having Jurisdiction” and can include the 
local building inspector, the local fire department and the electrical safety inspector or their agents. 

.9 Wherever manufacturers or manufacturer’s products are identified in lists under the phrase 
"Standard of Acceptance", these are manufacturers and/or products which meet the project 
standards in regard to performance, quality of material and workmanship.  

.3 The following abbreviations apply to this specification section: 

.1 NECA – National Electrical Contractors Association 

1.6 Design Services 

.1 Provide specialty design services for elements of the Work where specified in other sections of Division 
26. Drawing and specifications prepared by such specialty design service providers shall be sealed by 
a professional engineer licensed in the jurisdiction of the Work. 

2 SHIPPING, HANDLING AND STORAGE 

2.1 Shipping 

.1 Equipment shipping terms shall be DDP 76 Stuart St, Kingston, Ontario per Incoterms 2020. 

.2 Provide adequate protection of equipment during shipping and handling to provide equipment at the 
site in ex-works condition when handled by commercial carrier systems.  

.3 Each drawout element such as high voltage circuit breakers, power circuit breakers, transfer switch 
modules, etc. to be packaged separately from its associated enclosure. 

.4 Provide as necessary, removable bracing of the internal components in each item of equipment so that 
the equipment can be moved on its side or back, without sustaining damage.  

.5 Where removeable internal bracing has been provided, the equipment to be provided with warning 
labels to call for the removal of the shipping bracing prior to energization. 

.6 Any component packaged or shipped separately to be individually crated and tagged with unit number 
and the equipment number of the assembly to which it belongs. 
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.7 Provide each "shipping section" with a permanently-attached, readily-visible identification tag bearing 
the equipment number of the assembly of which it is a part. 

2.2 Storage 

.1 Store generator and enclosure in a dry, clean location and cover with polyethylene plastic to preserve 
factory finish. 

2.3 Provisions for Handling and Field Erection 

.1 For equipment that will require hoisting on site, provide removable side panels, lifting angles or lifting 
plates to accommodate the use of slings or crane hooks, for each shipping section. 

.2 For floor mounted equipment, provide on each shipping section, removable steel channel base plates 
to permit use of pipe rollers or dollies without damaging the equipment. 

3 PROGRESS PAYMENT PROCEDURE 

3.1 Payment Terms 

.1 Supplier shall propose typical and reasonable payment terms with their submission. Engineering and 
shop drawing costs shall be identified for progressing the equipment prior to selection of the 
construction General Contractor (GC). Payment terms shall be assigned to the GC via the Construction 
Contract. 

4 SUBMITTALS 

4.1 Shop Drawings and Product Data 

.1 Submit shop drawings, manufacturers and product data and samples in accordance with the 
requirements of Specification sections of Division 01, this Part, and as further required in other 
specification Sections of Division 26. 

.2 Submit for each item of equipment. 

.3 Submit shop drawings in the same unit of measure as used on the drawings. Both metric and U.S. 
customary measures may be included. 

.4 Submit shop drawings by email to: shopdrawings@hhangus.com , except where a project document 
management web-service is used. 

.5 Include an H.H. Angus shop drawing cover sheet form prepared for this project, for each shop drawing 
submittal (refer to part “Attachment” for an example of this form): 

.1 Provide the following information on each submission; 

(a) Client/Architect name, 

(b) Project Name, 

(c) H.H. Angus project number, 

(d) Date, 

(e) Contractor name, 

(f) Contractor reference No., 

(g) Manufacturer name, 

(h) Product type, 

(i) Specification section number, 

(j) Contractor trade category: architectural, structural, conveying equipment, user equipment, 
mechanical, electrical, telecommunications, civil or other. 

(k) If a re-submission, the Consultant’s previous submittal reference number. 
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.6 Submit shop drawings in PDF format except as follows; 

.1 if the Consultant agrees to a shop drawing to be submitted in hardcopy format, submit in 11 x 17, 
black and white originals of graphic quality suitable for photocopying and digital scanning. Allow 
one additional week for processing of shop drawings submitted in hardcopy format. 

.7 Manufacturers’ printed product data sheets for standard items are acceptable in place of shop drawings 
provided that physical characteristics are identified and are related to specification references. 

.8 Submit manufacturers’ data sheets with typed schedules listing manufacturers’ and suppliers’ name 
and catalogue model numbers for such items as fire alarm system components, etc. 

.9 For luminaires, submit bound sets of luminaire fixture sheets with manufacturers’ names and catalogue 
numbers for all luminaires to be used on the project. Identify and arrange the luminaire fixture sheets 
and catalogue numbers in the same sequence as the Specification Luminaire List. 

.10 Shop drawings and/or product data sheets to show; 

.1 CSA or equivalent approval, 

.2 dimensioned outlines of equipment and construction details, 

.3 equipment weights and center of gravity,  

.4 performance ratings, 

.5 dimensioned details showing service connection points, 

.6 general routing of bus ducts and connecting services, 

.7 mounting and fixing arrangements, 

.8 operating and maintenance clearances, 

.9 access door swing spaces, 

.11 Where applicable, include; 

.1 wiring, single line and schematic diagrams, 

.2 diagrams showing interconnection with work of other Sections, 

.3 elevations illustrating locations of visible equipment such as pilot lights, breakers and their trip 
settings, windows, meters, and access doors, 

.4 component assemblies,  

.5 trip settings,  

.6 description of operation. 

.12 Check and stamp each shop drawing as being correct before submission.  Shop drawings without such 
stamps will be rejected and returned. 

.13 Keep one copy of each reviewed shop drawing and product data sheet on site and have them available 
for reference purposes. 

.14 Produce a final shop drawing incorporating all changes for record purposes – and for incorporation into 
the Construction Contract for the Contractor’s reference. 

.15 Where equipment is delivered without reviewed shop drawings, equipment will be condemned and is 
to be removed from site and replaced with new equipment after shop drawings have been submitted 
and reviewed. 

4.2 Effect of Consultants Review of Submittals 

.1 Consultant’s review of shop drawings is performed on a sampling basis only, to confirm to Consultant’s 
satisfaction that the Supplier understands the Work to be performed and is interpreting the design 
documents correctly, and such reviews are performed for the benefit of the Owner. 
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.2 For greater certainty, the review of shop drawings by Consultant does not constitute a quality control 
function for the benefit of Supplier, nor does such a review relieve Supplier of their responsibility for 
complying with the Contract documents. 

5 APPLICABLE CODES AND STANDARDS; PERMITS 

5.1 Codes, Standards and Regulations 

.1 Where a published product standard or installation code is adopted by statute or regulation by an 
applicable AHJ, the applicable edition of the standard or code is the one that has been adopted 

.1 at the time of obtaining a permit for the applicable portion of the Work, or 

.2 in the absence of a requirement for a permit, the start date of construction. 

.2 Where a published product standard or installation code is not adopted by statute or regulation, then 
the most current edition of that standard or code at the start date of construction applies. 

.3 Install electrical systems in accordance with the electrical safety code adopted by the AHJ responsible 
for electrical safety at the location of the Work. 

.4 Install underground systems in accordance with the latest edition of CSA C22.3 No.7 Underground 
Systems except where specified otherwise. 

.5 Comply with CSA Certification Standards and safety bulletins issued by the AHJ for electrical safety 
applicable to the place of the Work 

.6 Where requirements of this specification exceed those of the above mentioned codes, standards, 
bulletins, this specification is to govern. 

.7 In the event of a conflict between codes, bulletins, regulations, or standards, or where work shown is 
in conflict with these documents, obtain interpretation before proceeding.  Failure to clarify any 
ambiguity will result in an interpretation requiring the application of the most demanding requirements. 

5.2 Permits, Fees and Inspections 

.1 Where required by legislation at the place of the Work, submit to the AHJ for electrical safety the 
necessary number of drawings and specifications for examination and approval prior to commencement 
of work. 

.2 Arrange and pay for permits, tests, and Certificates of Inspection required by the AHJ for electrical 
safety. 

.3 Consultant will provide drawings and specifications required by the AHJ for electrical safety at no cost. 

.4 Notify Consultant of changes required by the AHJ for electrical safety prior to making changes. 

.5 Furnish to Consultant, Certificates of Acceptance from the AHJ for electrical safety upon completion of 
the Work. 

6 COMMON PRODUCT REQUIREMENTS 

6.1 Standard of Material and Equipment 

.1 Provide materials and equipment in accordance with This Division. 

.2 Materials and equipment: 

.1 new and of uniform pattern throughout the Work, 

.2 of Canadian manufacture where obtainable, 

.3 standard products of approved manufacture, 
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.4 labelled or listed (certified) to applicable standards in accordance with specification sections of the 
Work and as required by the AHJ for electrical safety; where there is no alternative to supplying 
equipment which is not certified, obtain special approval from the AHJ for electrical safety. 

.5 in compliance with Standards and Regulations with respect to; 

(a) chemical and physical properties of materials,  

(b) design, 

(c) performance characteristics, and  

(d) methods of construction and installation, 

.6 identical units of equipment to be of same manufacture within any unit of equipment, 

.7 identical component parts to be of same manufacture, but various component parts comprising 
the unit need not be from one manufacturer. 

.3 Materials and equipment are described to establish standards of construction and workmanship. Where 
manufacturers and/or products are listed under “Standard of Acceptance”, select manufacturers and or 
products from these lists. Use of manufacturers or products other than as listed are subject to 
specification requirements concerning requests for substitution. 

.4 Include items of material and equipment not specifically noted on Drawings or mentioned in 
Specifications but which are required to make a complete and operating system. 

.5 Confirm capacity or ratings of equipment being provided, when based on ratings of equipment being 
provided under other trade Sections, before such items are purchased. 

.6 Provide equipment marked for use with 75oC wiring or with a higher temperature rating. If equipment is 
not marked with a temperature rating or if the only rating available is less than 75oC, increase the 
associated conductor sizes accordingly, to the satisfaction of the consultant. 

.7 Factory fabricate control panels and component assemblies are to be listed for electrical safety 
requirements. 

.8 Select materials and equipment in accordance with manufacturer's recommendations and these 
Specifications, and install in accordance with manufacturer's instructions and these Specifications, 

.9 Materials and equipment not satisfying these selection criteria will be condemned. Remove condemned 
materials from job site and provide properly selected and approved materials. 

6.2 Voltage Ratings 

.1 Operating voltages: to latest edition of CAN3-C235. 

.2 Motors, electric heating, control and distribution devices and equipment to operate satisfactorily at 60 
Hz within normal operating limits established by above standard.  Equipment to operate in extreme 
operating conditions established in above standard without damage to equipment. 

6.3 Manufacturers Nameplates 

.1 Provide manufactured equipment with metal nameplate with raised or recessed lettering, mounted on 
each piece of equipment. 

.2 Manufacturer's nameplate to indicate equipment size, capacity, model designation, manufacturer's 
name, serial number, voltage, cycle, phase and power rating, and approval listings. 

.3 Certified products are to clearly show the mark of the certification agency when in the final installed 
state. 

6.4 Finishes 

.1 Equipment to be factory primed or finished. 
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.2 Shop finish metal enclosure surfaces by application of rust resistant primer inside and outside, and at 
least two coats of finish enamel. 

.3 Touch-up factory painted prime and/or final coats damaged during construction, with colour matching 
paint recommended by the equipment manufacturer. 

.4 Leave a quart can or a pressurized spray can of paint, as used with switchboards, with Owner for touch-
up purposes. 

.5 Clean and prime exposed non-galvanized hangers, racks and fastenings to prevent rusting. 

6.5 Provision for Future 

.1 Where space is indicated as reserved for future equipment or for future extension to building, leave 
such space clear and install piping, raceways and equipment so that connections can be made to future 
apparatus or building.  

.2 Identify provisions and service terminations for future on Record Drawings. 

6.6 Pre-purchased Equipment; Damage and Ownership 

.1 At time of receipt of pre-purchased or pre-tendered equipment at the job site by the installing electrical 
contractor, provide the services of the manufacturer/distributor/supplier’s technical representative to: 

.1 inspect the equipment prior to unloading, 

.2 witness the unloading and advise the contractor on the appropriate method for handling the 
equipment in order to avoid damage during the unloading, moving and setting in place phase of 
the equipment, and 

.3 report any damage to the Consultant. 

.2 In the event that the equipment or cable is found to be damaged before unloading it is to be returned 
immediately to the factory for repairs and/or replacement by the manufacturer/supplier. 

.3 In the event of damage occurring at any time during unloading and until the equipment is accepted by 
the Owner, the installing contractor is responsible for repairs and/or replacement of the damaged 
equipment to the satisfaction of the Owner. 

 

7 OPERATING AND MAINTENANCE INSTRUCTIONS 

7.1 Operating and Maintenance Data 

.1 Provide operating and maintenance manuals in accordance with Division 1 and as follows. 

.2 Provide operation and maintenance data bound in vinyl covered, hard back, three-ring covers, 
nominally 50 mm (2 in) thick, suitable for paper size of 210 mm x 300 mm (8½ in x 11 in) 

.1 Organize material in volumes, generally grouped by Division Section;  

(a) Table of Contents 

(b) General Information 

(c) Sub-contractors (list) 

(d) Site services,  

(e) Power,  

(f) Lighting,  

(g) Low Voltage Systems,  

(h) Fire Alarm, 

(i) Security, 
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(j) Testing Reports, 

(k) As-Built Drawings, 

(l) Warranties. 

.2 Title sheet in each volume to be labeled "Operating and Maintenance Manual" and to bear; 

(a) Project Name,  

(b) Project Number,  

(c) Date,  

(d) Trade Section, and  

(e) List of Contents. 

.3 Provide three hard-copies to Owner. 

.3 In addition, provide PDF files for each document, produced from original direct-to-digital file creations. 

.1 Organize documents into separate PDF files for each Division Section identified above, and apply 
PDF Bookmarks to create a Table of Contents. 

.2 Manuals will be rejected if Table of Contents and PDF Bookmark is not included. 

.4 Operating and maintenance data to include; 

.1 details of design elements, construction features, component function and maintenance 
requirements, to permit effective start-up, operation, maintenance, repair, modification, extension 
and expansion of any portion or feature of installation, 

.2 technical data, product data, supplemented by bulletins, component illustrations, exploded views, 
technical descriptions of items, and parts lists; advertising or sales literature not acceptable, 

.3 wiring and schematic diagrams and performance curves, 

.4 names and addresses of local suppliers for items included in maintenance manuals, 

.5 reviewed shop drawings, 

.6 operating characteristics of the equipment supplied such as calibration curves and coordination 
data to allow proper co-ordination with Owner’s equipment, 

.7 description of operation of the controls and protective devices used, 

.8 maintenance and adjustment procedures, 

.9 lifting and jacking instructions, 

.10 fault locating guide, 

.11 spare parts list and an itemized price list, 

.12 name and telephone numbers of service organization and technical staff that will provide warranty 
service on the various items of equipment. 

.5 Approval procedure; 

.1 submit one set of first draft of Operating and Maintenance Manuals for approval at least one month 
prior to planned substantial performance date, 

.2 make corrections and resubmit for a final review, 

.3 review contents of Operating and Maintenance Manuals with Owner's operating staff or 
representative to ensure thorough understanding of each item of equipment and its operation, 

.4 hand-over two (2) copies and one (1) PDF copy on removable storage device of the Operating 
and Maintenance Manuals to the Owner's operating staff and obtain written confirmation of 
delivery. Provide a copy of the delivery record to the Consultant.  
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7.2 Operating and Maintenance Training 

.1 Provide operating and maintenance training in accordance with Division 1 and as follows. 

.2 Provide training to Owner’s operations staff to thoroughly explain operation and maintenance of each 
system, incorporating specialized instruction by manufacturers as described under other Sections. 
Include classroom instruction and hands-on instruction, delivered by competent instructors. 

.3 Develop the proposed training plan, and submit an outline of the training program for review and 
adjustment by the Owner. Obtain approval from the Owner before commencing training. 

.4 Structure each session to start with the classroom instruction for the overall system, followed by hands-
on instruction for each item of equipment, utilizing the services of the manufacturers’ representative as 
required. 

.5 Organize and schedule each training session to deliver the required instruction in an efficient and 
effective manner on a schedule agreed upon with the Owner. Allow for two (2) training sessions for 
each training topic, separated by approximately one week each. Develop the proposed training plan 
and obtain approval from the Owner before commencing training. 

.6 All training to be scheduled and provided between the hours of 7 am to 5 pm, Monday to Friday. Where 
training is required to be performed outside of these hours due to availability of Owners operations 
personnel, if the trainers are paid for overtime outside of these hours, the overtime portion only is 
eligible to be paid by the Owner as an extra cost. 

.7 Complete the training as close to Substantial Performance as possible, so that the operations staff are 
prepared to operate the systems after Substantial Performance is certified. 

.8 Keep a record of date and duration of each instruction period together with names of persons attending. 
Submit signed records at completion of instruction. 

.9 For each training session, include the following topics; 

.1 general purpose of the system (design intent), 

.2 use of O & M manuals, 

.3 review of single line drawings and control schematics, 

.4 start-up, normal operation, shutdown, unoccupied operation, seasonal changeover, manual 
operation, control set-up and programming, troubleshooting and alarms, 

.5 interaction with other systems, 

.6 adjustments and optimizing methods for energy conservation, 

.7 maintenance requirements, 

.8 special maintenance and replacement sources, 

.9 health and safety issues, 

.10 occupancy interaction issues, and 

.11 system response to different operating conditions. 

.10 Develop and provide training material, including printed documents and electronic presentation aids 
(e.g. MS PowerPoint) for each session. Submit three (3) copies of materials in both hardcopy and PDF 
format, in accordance with article on Operating and Maintenance Manuals. 

.11 Sessions may be videotaped by the Owner as an aid to ongoing training of Owner’s staff. 

8 CARE, OPERATION AND START-UP 

.1 Provide factory service technicians to supervise start-up of installation, check, adjust, balance and 
calibrate components and equipment as specified in the specification sections of Division 26. 



Section 26 01 01 
Electrical General Requirements 
Page 10 of 11 

Kingston Health Sciences Centre
KGH Emergency Power Upgrade

HHA #2250139

 
 

Issued For  
 

.2 Provide these services for such periods, and for as many visits as necessary to put equipment in 
operation, and ensure that operating personnel are conversant with every aspect of the operation, care 
and maintenance thereof. 

9 COMMISSIONING 

.1 Participate in commissioning of equipment and systems in accordance with Section 26 08 16 
Commissioning of Tendered Electrical Equipment. 

.2 Equipment supplied on this project will be subject to detailed factory inspection and/or on-site testing 
and commissioning prior to being placed in service. The Supplier will be required to participate in special 
commissioning meetings to review progress and status of the commissioning program. 

.3 The supplier is to include in the Bid amount the costs to accommodate and undertake factory and site 
testing. 

10 TEMPORARY AND TRIAL USAGE 

.1 Temporary and trial usage by Owner of any electrical device, machinery, apparatus, equipment or any 
other work or materials before final completion and written acceptance, is not to be construed as 
evidence of acceptance by the Owner. 

.2 Owner to have the privilege of such temporary and trial usage, as soon as the Contractor claims that 
said work is completed and in accordance with specifications, for such reasonable length of time as is 
deemed to be sufficient for making a complete and thorough test of same. 

.3 No claims will be considered for damage to or failure of any parts of such work so used which may be 
discovered during temporary and trial usage, whether caused by weakness or inaccuracy of structural 
parts or by defective materials or workmanship of any kind whatsoever.  

.4 Defects in workmanship and materials identified during temporary and trial usage are to be rectified 
under warranty. 

11 CORRECTION AFTER COMPLETION 

11.1 General 

.1 At completion, submit a written warranty, undertaking to remedy defects in work for a period of one 
year from date of substantial performance of the Work.  This warranty is not to supplant other warranties 
of longer period called for on certain equipment or materials. 

.2 Warranties are to encompass replacement of defective workmanship, parts, materials or equipment, 
and to include incidental fluids, gaskets, lubricants, supplies, and labour for removal and reinstallation 
of the corrected Work. 

.3 Submit similar warranties for one year from date of acceptance for any part of work accepted by Owner, 
before completion of the whole Work. 

12 ATTACHEMENTS 

12.1 Shop Drawing Submittal Form 

.1 Attached sample of shop drawings submittal form. 
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COMMISSIONING OF TENDERED ELECTRICAL EQUIPMENT 
26 08 16 

1 GENERAL 

1.1 Scope 

.1 Commissioning of tendered equipment, as either supplied-by-owner or assigned equipment: 

.1 Generator complete with exhaust silencer, fuel oil system and enclosure 

.2 In this specification, unless otherwise stated, all activities and actions are the responsibility of the 
Equipment Vendor. 

.3 Equipment Vendor shall include all labor and  material as required to participate in the commissioning 
process for this purchased equipment. 

1.2 Related Sections 

.1 Without limiting the scope of work or applicability of other specification sections, the work under this 
section directly integrates with or refers to the following specification sections: 

.1 26 32 13 Power Generation Diesel 

1.3 Definitions 

.1 The following definitions apply to this section. 

.1 Commissioning Agent – means the person or organization responsible for the creation of the 
commissioning plan and for monitoring its execution. 

.2 Contractor – means the general contractor or a construction manager who is under direct contract 
with the Owner for the execution of the work. 

.3 Equipment Vendor -  means the manufacturer of the equipment or their designated sales/service 
agency who are authourized by the manufacturer to perform start-up, testing, commissioning and 
related services on the manufacturer’s equipment. 

.4 Major Deficiency – means an item which if not corrected renders the equipment or system 
unsuitable or un-safe for use by the Owner. Major Deficiencies must be corrected as a condition 
for achieving Substantial Performance. 

.5 Minor Deficiency – means an item which does not impact on the operation of the equipment or 
system and will allow the Owner to use the system safely. Minor Deficiencies may be corrected 
before or after Substantial Performance, but will not prevent certification of Substantial 
Performance of the Work.  

.6 Technical Specifications – means the specification sections of Division 02 to 49 which form part 
of the equipment purchase tender  documents. 

1.4 Work Included 

.1 Equipment Vendor commissioning work includes but is not limited to: 

.1 Factory Acceptance Testing of equipment as applicable where described under the equipment 
Technical Specifications. 

.2 site start-up, testing and commissioning of equipment, 

.3 detailed acceptance testing as described in the Owner’s commissioning procedures, 
manufacturers standard test procedures, and in accordance with the requirements of the 
equipment Technical Specifications, 

.4 coordination and cooperation with the Commissioning Agent and Contractor in developing and 
implementation of the commissioning plan, 
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.5 providing qualified personnel for participation in implementing the applicable commissioning test 
procedures, 

.6 providing equipment, materials, and labor as necessary to correct equipment deficiencies found 
during the commissioning process, 

.7 providing operation and maintenance manuals in accordance with the Division 01 specifications  
and the Technical Specifications prior to turnover to Owner, 

.8 providing training and demonstrations for the equipment in accordance with the Division 01 
specifications  and the Technical Specifications prior to turnover to Owner, 

2 PRODUCTS 

2.1 Not Used 

3 EXECUTION 

3.1 General 

.1 The Commissioning Agent shall provide the commissioning procedures (checklists, etc.) for use by the 
Equipment Vendor. These commissioning procedures are considered a minimum requirement and 
supplement but do not replace the Equipment Vendor’s or equipment manufacturer’s standard test 
procedures and forms. 

.2 Execute the commissioning procedures including recording results, signing and dating the 
commissioning procedure test record and the Equipment Vendor’s standard test forms. 

.3 Correct any deficiencies discovered during commissioning prior to sign-off of the commissioning test 
record. 

3.2 Commissioning Schedule and Meetings 

.1 Participate in the development of the construction commissioning schedule for incorporation into the 
overall construction schedule, including providing expected durations and dates for factory testing, and 
durations for on-site testing and commissioning activities 

.2 Participate in commissioning team meetings when requested by the Contractor. 

.3 Coordinate specific timing of testing and commissioning activities with the Contractor to ensure 
availability of service representative(s) at the time when equipment is to be commissioned. 

3.3 Test Equipment 

.1 Provide test equipment and personnel as required for the startup and testing of the equipment and 
assists in the commissioning process as needed. 

3.4 Factory Acceptance Test 

.1 Where applicable, perform the Factory Acceptance Test in accordance with the technical specification. 

3.5 Site Operating Verification Checks and Tests 

.1 Inspect and verify the installation of the equipment is in accordance with the equipment manufacturer’s 
written instructions. 

.2 Inspect and verify the position of each device and interlock identified on the checklist. 

.3 For failed test items, provide appropriate comments to the checklist data sheet and classify whether it 
is a Major or Minor Deficiency. The Consultant shall review and make the final determination of all 
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noted deficiencies. Correct deficiencies classified as “Major” before acceptance of the verification 
stage; correction of Minor Deficiencies may occur before or after the verification testing stage. 

3.6 Site Performance Validation Testing  

.1 Conduct performance tests and checks to validate that equipment and system components are 
providing the required performance, capacity, and control functionality for each equipment and system. 

.2 Adjust equipment as necessary to allow testing of each operating mode including: 

.1 normal start up, operation, and shut-down, 

.2 normal auto position, 

.3 normal manual position, 

.4 unoccupied cycle, 

.5 emergency power operation, including transition states, 

.6 status and alarm conditions. 

.3 Operate equipment in each mode of operation and validate operating functionality. 

3.7 Deficiency Resolution 

.1 Any identified deficiencies will be reviewed by Consultant to determine if correction of the deficiency is 
as a result of a defect in the equipment or installation. 

.2 In the event that additional work is required to correct deficient performance under tested load 
conditions, assist the Contractor, Owner, Consultant and Commissioning Agent in developing an 
acceptable resolution to the problem. 

.3 If it is determined the performance deficiency is as a result of a defect in the equipment, Equipment 
Vendor shall rectify the deficiency and repeat the performance test until the required performance levels 
are achieved. 

.4 If it is determined the equipment has been manufactured in accordance with the contract documents, 
the Owner will decide whether to accept the performance as tested, or, direct the Equipment Vendor 
(through the Contractor) to make changes to the equipment as required to obtain performance levels 
which meet the design intent, and to then retest the equipment. 

.5 The Owner has final approval over any additional work required to achieve the required level of 
performance. 

.6 Complete corrective work in a timely fashion to permit the completion of the commissioning program. 

3.8 Acceptance 

.1 Commissioning test acceptance criteria is defined in the applicable Technical Specifications except as 
otherwise stated in the commissioning procedures. 

.2 The final reports shall be reviewed by the Commissioning Agent and Consultant, to determine if 
verification is complete and the operating systems are functioning in accordance with the contract 
documents, 

.3 The Owner shall make the final acceptance of test results. 

3.9 Additional Commissioning 

.1 Additional commissioning activities may be required after completion of system performance testing. 
Equipment Vendor shall include in the tender cost a reasonable reserve to complete this work, except 
where specifically stated otherwise in the Technical Specifications. 
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3.10 Training 

.1 Provide equipment training in accordance with Division 01 and the Technical Specifications.  

END OF SECTION  
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POWER GENERATION DIESEL 
26 32 13 

1 GENERAL 

1.1 General Requirements 

.1 Conform to Sections of Division 1 as applicable. 

.2 Conform to Section 26 01 01, Electrical General Requirements. 

1.2 Work Included 

.1 Work to be done under this Section shall include furnishing of labour, materials, and equipment 
required for installation, testing and putting into proper operation complete systems as shown as 
specified and as otherwise required. 

.2 General Schedule of equipment to be provided: 

.1 2000kW prime rated, 347/600 volt, 3 phase, 4 wire, meeting CSA C282-15 and CSA Z32-15 and 
additional requirements as noted herein. System shall comprise a fully automatic emergency 
generating plant capable of automatic starting, and producing rated power in the event of failure 
of normal supply. 

.2 Engine generator control panels, with monitor alarm and control system. 

.3 Starting battery and charger per diesel generator. 

.4 Control battery and charger per diesel generator.  

.5 Engine exhaust silencers and associated components.  

.6 Generator output circuit breaker 

.3 The services to be provided by the supplier under this section shall include but shall not be limited to 
the following for a complete and satisfactory operating system. 

.1 Shop drawings, fabrication and assembly as per "reviewed" shop drawings. 

.2 Interface control wiring diagrams, schedules and wire running lists between all components 
supplied and to all external devices identified in the contract documents. 

.3 Factory testing and supplementary witness testing.  Witness testing procedure to be submitted as 
a shop drawing for review by the Engineer, Independent Testing Organization and Owner 
appointed Commissioning Agent. 

.4 Delivery schedule and delivery DDP (Incoterms) – Kingston General Hospital – 76 Stuart St, 
Kingston, Ontario. 

.5 Technical supervision of unloading, site assembly, installation of power and control cable 
connections, battery installation and connections, and all other work normal to the electrical trade. 

.6 Commissioning, site testing including witness testing with temporary load banks.  Witness testing 
procedure shall be submitted as a shop drawing for review by the Consultant.  Rental cost of full 
capacity multi step load bank shall be included in Tender Price.  Handling, installation, temporary 
wiring and removal shall be by the Contractor. Site testing procedure to be submitted as a shop 
drawing in accordance with the testing requirements of the contract documents and Owner 
appointed Commissioning Agents requirements. These shall be reviewed by the Engineer, 
Independent Testing Organization and Owner appointed Commissioning Agent. 

.7 Providing technical staff and manuals for factory and field training of Owner's staff in the complete 
operation of the system. 
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.8 Warranty service on a priority basis (within 4 hours). 

.9 Data book including schematic diagrams of all circuit boards. 

.10 Check out of system one month prior to expiry of warranty period. 

.11 Services of a technical representative as required by the Owners to review production schedule, 
delivery dates, shop drawing changes, shop and field testing and training programs. 

.12 Unloading, hoisting and setting into place, and work normal to the electrical, mechanical and 
millwright trades such as providing interface power and control wiring to terminals within the 
equipment components and installation of major components shall be done by the Installation 
Contractor. 

.13 . 

.4 Include for the services of qualified factory trained technicians and service representatives to be on 
site for commissioning of systems and components and during the on-site "witness" testing program 
as long as necessary to make final adjustment for acceptance of the system. 

.5 Include for the services of qualified factory trained technicians and service representatives to conduct 
training of the facility operating staff in the operation and maintenance of the overall emergency 
power system. Should equipment fail during a training session, conduct a repeat session. 

.6 All on-site testing/commissioning, and site work requiring interruptions to Owner’s existing systems, 
shall be performed at Owner approved times. Assume premium time, between the hours of 23:00 to 
06:00 or on weekends exclusive of Owner imposed embargo dates. A list of presently known Owner 
embargo dates can be made available upon written request during the tender period. 

.7 Complete systems shall be left ready for continuous and efficient satisfactory operation. 

1.3 Warrantee 

.1 All equipment furnished under this contract shall be guaranteed by the Supplier for a period of 2 year 
following final site acceptance against: 

.1 Faulty or inadequate design, manufacture or operation. improper assembly. 

.2 Defective material or workmanship, or both. 

.3 Leakage, breakage or other failure that might occur under normal and proper operation of the 
equipment. 

.2 The complete emergency power system, including all accessories specified herein, shall be 
guaranteed against faulty and improper material and workmanship for a period of two (2) years from 
the date of final acceptance by the owner.  All system parts and component assemblies shall be 
guaranteed for two (2) years after acceptance. 

.3 The manufacturer shall correct any deficiencies in his equipment which occur during the two (2) year 
warranty period at no additional cost to the Owner.  This shall include all costs for material and 
labour.  The manufacturers technical representative shall be available on site on a priority basis i.e., 
within four (4) hours of being notified of a deficiency to repair the system. 

.4 Prior to the expiry of the warranty period, i.e. during the last month of the period, provide technical 
staff on a weekend to conduct an in depth checkout of the total emergency power system.  Replace 
any components which have become degraded to the point where their long term performance is 
questionable.  The cost of this service shall be included in the bid price. 
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.5 Cost for service calls made necessary to maintain the total emergency power system in optimal 
operating conditions during the two year warranty period shall be included in the bid price. 

1.4 References 

.1 Diesel-generator performance and accessories shall conform to latest CAN/CSA Standard C282. 

1.5 Shop Drawings and Product Data 

.1 Submit shop drawings and product data 

.2 Submit the following information, contained in a binder, for approval indicating make, model, type, 
dimensions, ratings, etc...: 

.1 list of components 

.2 engine 

.3 alternator 

.4 voltage regulator 

.5 governor 

.6 battery charger 

.7 battery 

.8 best battery selector units 

.9 cooling system 

.10 engine and generator mounting, including vibration isolators 

.11 silencer 

.12 location of fuel and lube oil filters 

.13 lube oil and coolant drain valves 

.14 air cleaners 

.15 engine instrument panel 

.16 main control panel 

.17 starting motor 

.18 block heaters 

.19 spares storage cabinets 

.20 radiator sizing calculations 

.21 power and control junction boxes 

.22 weights of all components 

.23 dimensioned outline of unit 

.24 confirmation of Diesel exhaust pipe diameter 

.25 brake horsepower versus rated speed curves 

.26 diesel fuel consumption and cooling water data 

.27 performance curves for local conditions and multipliers for ambient temperatures 

.28 generator decrement curves against generator breaker in switchgear 

.29 efficiency of generator 
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.30 confirmation of diesel exhaust back pressure and water coolant requirements. 

.31 flow diagrams for fuel, lubricating oil, and cooling systems 

.32 engine and generator control wiring diagrams 

.33 muffler/silencer including back pressure calculations 

.3 Submit decrement and generator damage curves to show fault current sustaining ability of generator 
as outlined. 

.4 Submit description of set operation including 

.1 automatic starting and transfer to load and back to normal power, including time in seconds from 
start of cranking until unit reaches rated voltage and frequency. 

.2 manual starting 

.3 manual emergency stop 

.4 interfaces with external connections including, but not limited to, intake air dampers, exhaust 
dampers, combustion dampers, fuel systems, building automation system, DC starting battery 
systems, Generator Switchboard and Automatic Transfer Switchboard. 

.5 submit description of automatic shutdown and alarms on 

.1 over cranking 

.2 over speed 

.3 high engine temperature 

.4 low lube oil pressure 

.5 short circuit 

.6 alternator over voltage 

.7 lube oil high temperature 

.8 thermistor over temperature on alternator 

.6 Physical Construction Drawings, completely dimensioned, showing: 

.1 Arrangement. 

.2 Plan, front view, and elevation views. 

.3 Required clearances for opening doors and for removing breakers. 

.4 Conduit or cable trays entrance locations and dimensions for both top and bottom entrance. 

.5 Bus bar locations and configurations. 

.6 Incoming and outgoing power cable terminator positions. 

.7 Field wiring terminal block locations, and all other terminal block locations. 

.8 Anchor bolt locations. 

.9 Grounding connections. 

.10 Weight of equipment. 

.7 Three line diagrams, with ANSI device function numbers used throughout, shall show all: 

.1 Instrument transformers. 

.2 Relays. 
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.3 Meters and meter switches. 

.4 Other pertinent devices. 

.8 Elementary Diagrams 

.1 Elementary (schematic) wiring diagrams shall be furnished for the electrically-operated breaker 
control scheme. 

.2 Each elementary diagram shall show all control devices and device contact, each of which shall 
be labelled with its proper ANSI device function number. 

.3 Each elementary diagram shall show device and terminal block terminal numbers. 

.9 Control Switches 

.1 Provide control switch development tables. 

.10 Detailed Connection (Wiring) Diagrams showing: 

.1 Approximate physical location of all items in each unit. 

.2 All wiring within each unit. 

.3 All interconnecting wiring between units. 

.4 Identification of all terminals, terminal blocks, and wires. 

.5 Clear identification, by some distinguishing method, of all interface wiring to remote devices.  This 
shall include, but not be limited to, leads from external current transformers, trip circuits from 
remote devices, auxiliary contacts to remote devices, AC control power, and separate incoming 
AC power.  This shall also include spare auxiliary contacts and relay contacts which shall be 
wired to terminal blocks for future use. 

1.6 Operation and Maintenance Data 

.1 Provide operation and maintenance data for diesel generator for incorporation into Operation and 
Maintenance Manual. 

.2 Include in Operation and Maintenance Manual instructions for particular unit supplied and not general 
description of units manufactured by supplier. Include all nameplate/sizing information. 

.3 Operating manual shall include fully detailed software program, documentation including descriptive 
sequence of operations and referenced to accompanying ladder logic diagrams.  This material shall 
be used in training Owner's staff in the system operation, maintenance and diagnostics.  Include the 
cost of the services of a technical representative for instructing the commissioning team in the system 
operation. 

.4 Five (5) complete sets of operation and maintenance manuals shall be provided for the system.  Turn 
over one set to the Engineer. These manuals shall be applicable to the engine, generator, battery and 
charger, control panel including the circuit breakers, controls instrumentation and all other 
components of the assembly.  The manuals shall include circuit and wiring diagrams, safety 
precautions, operating and maintenance instructions, including drawings, illustrations and 
identification of wiring. Coordinate breaker details and information with switchgear manufacturer. 

.5 Operation and maintenance instructions for engine and accessories, alternator and accessories, 
control panel, battery charger, battery, fuel system, engine room ventilation system, exhaust system 
and accessories, to permit effective operation, maintenance and repair. 

.6 Illustrated parts lists with parts catalogue numbers. 
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.7 As Built schematic diagrams of electrical power, control, and logic circuits. 

.8 Flow diagrams for: 

.1 Fuel system. 

.2 Lubricating oil. 

.3 Cooling system. 

.9 Certified copy of factory test results. 

.10 Maintenance and overhaul instructions and schedules. 

.11 Precise details for adjustment and setting of time delay relays or sensing controls which require on 
site adjustment. 

1.7 Maintenance Materials 

.1 Provide maintenance materials. Include: 

.1  2 sets of fuel filter replacement elements. 

.2  2 sets of lube oil filter replacement elements. 

.3  2 sets of air cleaner filter elements. 

.4  2 sets of fuses for control panel. 

.2 Provide one complete set of all special tools required for unit servicing. 

.3 Provide one battery service safety kit including: 

.1 Full face shield 

.2 Acid resistant gloves 

.3 Acid resistant apron 

.4 Acid neutralizing compound 

.5 Eye wash bottle 

.6 Battery top up bottle 

.7 Acid resistant wall mount rack to support the above 

.8 Hydrometer with wall mount bracket and acid resistant drip cup 

.9 10 Litres of distilled water. 

.4 Provide one heavy duty free standing spares storage cabinet of painted steel construction, 
approximately 40” wide by 18” deep, with not less than six heavy duty adjustable shelves each 
capable of supporting 175 kg. and with two hinged lockable doors. Cabinet to house the maintenance 
materials, special tools, Operation and Maintenance Manual plus a log book. 

1.8 Training program 

.1 Include in the services of a qualified technical representative at the factory and at the site to conduct 
"hands-on" training programs for the Owner's staff.   

.2 The amount of time to be included in the tender is three (3) days at the site for a total of 24 hours.   
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.3 The training shall include identification of components and diagnostic alarms as well as basic 
inspection, housekeeping and logging procedures.   

.4 Submit an outline of the training program for review, adjustment and approval by the engineer. 
Training will occur in three (3) separate one (1) day sessions, at a time convenient to the Owner, over 
the construction and warranty period.  

.5 Sessions may be videotaped by the Owner or Contractor as an aid to ongoing training of Owners 
staff. 

1.9 Provisions For Handling And Field Erection 

.1 Each shipping split of stationary structures shall be furnished with removable lifting angles and/or 
plates suitable for crane hooks or slings. 

.2 Each shipping split shall also be furnished with removable steel channel base plates which will permit 
using pipe rollers or dollies without damaging the frame steel of the equipment. 

1.10 Preparation For Shipment 

.1 Preparation for Shipment shall be in accordance with manufacturer's standards, unless otherwise 
noted.  

.2 The manufacturer shall be solely responsible for the adequacy of the Preparation for Shipment 
provision employed in respect of materials and application, to provide materials and their destination 
in ex-works condition when handled by commercial carrier systems. 

1.11 Shipping 

.1 The engine generator set assembly shall be capable of withstanding normal shipping and handling 
shocks and vibration without damage or deterioration. 

.2 If shipped separately, any components shall be individually crated and tagged with its proper unit 
number and the equipment number of the assembly to which it belongs. 

.3 Each "shipping section" shall be provided with a permanently-attached, readily-visible identification 
tag bearing the equipment number of the assembly of which it is a part. 

.4 Cost associated with transportation, insurance and road permits for delivery of equipment to job site 
shall be included in the bid price. 

1.12 Installation 

.1 Installation of the diesel generator equipment shall be in full accordance with, and under the technical 
supervision of the supplier.  Provide drawings showing general arrangement of all components 
including batteries, interconnecting wiring drawings and schedules suitable for use by the successful 
contractor. 

.2 Equipment shall be arranged or crated with features which make it easy for hoisting, rolling and 
jacking into place without damage to the equipment.  

.3 Include in the bid, the cost of a factory engineer or technician to supervise the site assembly and to 
commission, test, and certify the installation on site. 
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1.13 Submittals with Bid 

.1 The following drawings and information are to be submitted with the bidders tender: 

.1 Location of nearest local office staffed with regularly employed engineers and/or technicians who 
have been factory trained in the installation and service of the proposed equipment. 

.2 Number of Professional Engineers on staff, licensed in the Province of Ontario. 

.3 Name and location of factory trained engineers and technicians in regular employment with the 
system supplier qualified to service the proposed equipment, and their areas of expertise. 

.4 Resumes for key project personnel and the project manager assigned to the project, and their 
areas of expertise. Include information on key personnel from sub-suppliers (paralleling and 
synchronization controls and switchgear).  

.5 A list of similar installations in Canada (high voltage diesel generators and switchgear, critical 
facilities (data centers etc.)).  

.6 Typical response time for a qualified factory trained service engineer or technician to be on site 
following an "emergency" service call. 

.7 A document of compliance indicating compliance with each article of the specification, where 
compliance is not possible the article shall be noted and an explanation given, the document of 
compliance shall be signed by an officer of the company supplying the system. 

.8 Failure to provide the above information will result, at the discretion of the engineer and Owner, in 
the rejection of the RFP submission. 

.2 Submit the following information, contained in a binder, for approval indicating make, model, type, 
dimensions, ratings, etc...: 

.1 engine 

.2 alternator 

.3 voltage regulator 

.4 governor 

.5 control panel 

.6 weights of all components 

.7 Dimensioned outline of unit 

.8 Confirmation of Diesel exhaust pipe diameter 

.9 Brake horsepower versus rated speed curves 

.10 Diesel fuel consumption and cooling water data 

.11 Performance curves for local conditions and multipliers for ambient temperatures 

.12 List of components 

.13 Confirmation of diesel exhaust back pressure and water coolant requirements. 

.14 Confirmation of transient frequency and voltage performance under specified step load 
conditions, including 0-100%, 0-50%, 25 - 75%, and 50-100% load steps. 

.3 Preliminary Physical Construction Drawings, completely dimensioned, showing: 

.1 Arrangement. 

.2 Plan, front view, and elevation views. 
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1.14 Source Quality Control 

.1 Factory test each generator set including engine, alternator, control panels, and accessories in 
presence of Engineer and Independent Testing Agent.  

.2 Notify Engineer ten (10) working days in advance of date of factory test. 

.3 Prepare blank forms and check sheet with spaces to record data. At top of first sheet record: 

.1 Date 

.2 Generator set serial no. 

.3 Engine, make, model, serial no. 

.4 Alternator, make, mo` del, serial no. 

.5 Voltage regulator, make and model. 

.6 Rating of generator set, kW, kVA, V, A, r/min, Hz. 

.4 Mark check sheet and record data on forms in duplicate as test proceeds. 

.5 Demonstration of automatic start system 

.6 With 100% rated full load, operate set for 4 h, taking readings at 30 min intervals, and record 
following: 

.1 Time of reading. 

.2 Running time. 

.3 Ambient temp in °C. 

.4 Fuel consumption 

.5 Lube oil pressure in kPa. 

.6 Lube oil temp in °C. 

.7 Engine coolant temp in °C. 

.8 Exhaust stack temp in °C. 

.9 Alternator voltage:  

.10 Alternator current:  

.11 Power in kW. 

.12 Frequency in Hz. 

.13 Power Factor. 

.14 Battery charger current in A. 

.15 Alternator cooling air outlet temp. 

.7 After completion of 4 h run, demonstrate following features, shut down devices and alarms: 
Demonstrate low oil pressure and high engine temperature shutdown devices operation without 
subjecting engine to these excesses. 

.1 Cycle crank test 

.2 Over cranking. 

.3 Over speed. 

.4 High engine temp. 
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.5 Low lube oil pressure. 

.6 [Deleted] 

.7 Alternator over voltage. 

.8 Low battery voltage, or no battery charge. 

.9 Manual remote emergency stop. 

.10 High alternator temperature. 

.11 All other safety features 

.8 Next install continuous electronic power quality meter with sufficient storage capacity and of sufficient 
sampling rate to record frequency and voltage variations during load switching procedures. Each load 
change delayed until steady state conditions exist. Switching increments to include: 

.1 No load to full load to no load. 

.2 No load to 75% load to no load. 

.3 No load to 50% load to no load. 

.4 25% load to 100% load to 25%. 

.5 50% load to 100% load to 50%. 

.9 [Deleted] 

.10 Demonstrate 

.1 Automatic starting of set on failure of normal power. 

.2 Operation of manual control switch. 

.3 That battery charger reverts to high rate charge after cranking. 

1.15 Temporary and Trial Usage 

.1 Temporary and trial usage by Owner of equipment or any other work or materials supplied before 
final completion and written acceptance shall not be construed as evidence of acceptance by 
Engineer. 

.2 Owner shall have the privilege of such temporary and trial usage, as soon as supplier shall claim that 
said work is completed and in accordance with specifications, for such reasonable length of time as is 
deemed to be sufficient for making a complete and thorough test of same.   

.3 Claims for damage shall not be made by supplier for the injury to or breaking of any parts of such 
work which may be used, whether caused by weakness or inaccuracy of structural parts or by 
defective materials or workmanship of any kind whatsoever. 

1.16 Final Acceptance 

.1 Request for acceptance shall be submitted in writing. Written request shall not be submitted until: 

.1 Deficiencies noted during job inspections have been completed. 

.2 Systems have been pre-commissioned and tested and are ready for on-line operation. 

.3 Completed data books have been submitted and approved. 

.4 Diagrams have been submitted and approved, and equipment identification is completed. 
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.5 The cleaning up is finished in every respect. 

.6 Spare parts and replacement parts specified have been provided and receipt of same 
acknowledged. 

.7 Record drawings are completed and approved. 

.8 Owner's operating personnel have been instructed in operation of systems. 

 

2 PRODUCTS 

2.1 Nominal Size and Rating 

.1 Unit shall meet the requirements of CAN/CSA Standard C282 for the supply of emergency power and 
have a minimum nameplate prime power rating of 2000 kW at 40oC ambient. 2000kW standby 
generator is acceptable if the generator is capable of delivery full load for a minimum of 500 hours of 
operation per year per CAN/CSA Standard C282 requirements. 

.2 The unit shall accommodate identified power transformer in-rush currents, motor starting, 100% step 
loads without stalling, fault current duties and exhaust stack back pressure limitations all within the 
tolerances specified herein. 

.3 The unit shall be sized and set to provide 100% load in a 40oC ambient without exceeding the limits 
specified herein. 

.4 The engine provided shall have additional BHP capacity for power requirements to drive engine 
driven components and accessories such as: radiator fan, fuel pump, water pump, as well as 
additional BHP allowances for power transformer in-rush currents, motor starting duties, step loading 
changes, stack back pressure levels  at 40oC ambient, all within CSA specified tolerances for voltage, 
frequency and temperature, and the tolerances specified herein. 

.5 The engine manufacturer's catalogued BHP curves for Standby Rating shall be based on continuous 
duty conforming to or exceeding the following standards: 

.1 SAE J816b (US) 

.2 BS5514 (British) 

.3 DIN "B" 6270 (European) 

.4 ISO 3046/1  

2.2 Performance Characteristics 

.1 The equipment shall be suitable for operation and providing full output power as per the 
manufacturers guaranteed performance profile under the following conditions: 

.1 Altitude 100 meters above sea level 

.2 Outside ambient -40°C to 35°C nominal 

.3 Room ambient 10°C to 40°C nominal 

.4 The engine and generator units shall be capable of being synchronized and operated in parallel 
under all load conditions within the total capacity of the units. 

.2 Frequency Control - Governor control on each unit shall maintain output frequency within the 
following limits: 
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.1 Frequency drift - with any constant load between no load and rated load, the change in regulated 
frequency shall be +/- 0.25% from rated. 

.2 Steady-state - frequency control shall be within +/- 0.25% from rated when the load is varied from 
no load to rated load and all transients have decayed. 

.3 Frequency variations during steady-state conditions shall show a random nature (as opposed to 
cyclic variations). 

.3 Voltage Regulation - voltage control of generator output shall be within the following limits: 

.1 Voltage drift - with any constant load between no load and rated kVA, the change in regulated 
output voltage shall not exceed +/- 0.5%  within one-half hour and a constant ambient 
temperature. 

.2 Steady-state voltage regulation - voltage regulation shall be +/- 1% of rated voltage when the load 
is varied from no load to rated kVA and all transients have decayed. 

.4 Transient voltage and frequency deviation and recovery time upon addition and deletion of a 100% 
step load shall not exceed 

.1 25% voltage deviation 

.2 10% frequency deviation 

.3 5 second recovery time to reach normal stability requirements  

.4 Addition of a 100% step load shall not cause the engine to stall. 

.5 Removal of a 100% step load shall not cause the engine to shutdown. 

2.3 Diesel Engine 

.1 Engine shall be a four stroke, single acting, full compression ignition type with a maximum crankshaft 
speed of 1800 rpm. 

.2 Engine shall be a low emissions type certified to meet the requirements of the U.S. Environmental 
Protection Agency Tier 2 limits for a stationary emergency application 

.3 Engine shall operate on commercial grades of diesel fuel oil readily available locally and shall give 
satisfactory performance on No. 2 Grade domestic fuel oil in an emergency. 

.4 A special operating condition is that the set be capable of operating at light loads for an extended 
period of time as normal power failure may occur when only part of the full output of the generator set 
is required. 

.5 Engine shall incorporate dry vortex type air cleaners equipped with service indicators, of replaceable 
element type, with an efficiency of at least 99.8%. Service indicators are not to be mounted in rubber 
hose. 

.6 Diesel engine shall be suitable for a stack back pressure of 6.70 kPa.  

.7 Flex connection at engine exhaust complete with gaskets, nuts, bolts and miscellaneous hardware. 

.8 All moving parts such as flywheels, pulleys, belts, etc., shall be enclosed with suitable guards to 
protect the engine operator from accidental injury.  All guards shall be easily removable for servicing 
the equipment. 
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.9 Engine shall be complete with inter-changeable cylinder heads, exhaust valves constructed of special 
alloy steel, and satellite faced exhaust valve inserts.  

.10 Provide with the engine a flexible 100mm diameter hose of proper diameter and sufficient length to 
reach from the engine crankcase vent connection to the atmosphere side of the radiator exhaust 
plenum, for venting of crankcase fumes to atmosphere. 

.11 Provide a crankcase emissions absorption system with a flexible 4" diameter hose of sufficient length 
to reach from the system to the atmosphere side of the radiator exhaust plenum, for venting of 
crankcase fumes to atmosphere. System to be Nelson-Winslow or equal.  

.12 Engine shall be equipped with 24 volt D.C. electric starting motors, and the starting pinion shall be 
arranged to disengage automatically when the engine starts. 

.13 Engine shall also be equipped with individual safety devices to shut-down the engine and to sound an 
alarm in the event of conditions specified later in this Section, and equipped with contacts to pre-
alarm for conditions specified later in this Section.  

.14 Each engine flywheel housing shall be connected rigidly to the generator housing with an SAE 
adaptor.  Each unit shall be mounted on a common, heavy duty, stress relieved, fabricated steel 
baseplate. Torsional approval of each entire assembly must be obtained and submitted in duplicate to 
the Consultant for review.  Each report shall also outline the critical speeds of the assembly. 

.15 Removable guards shall be provided around all moving parts and high temperature areas to protect 
operating personnel. 

2.4 Governor 

.1 Governor to be manufacturer’s current OEM electronic high performance standard system for load 
sharing and speed control of the units. Governor package to be complete with magnetic pickup and   
synchronizing and load control modules. 

.2 The governor control system to include filtering of harmonics to provide true RMS electrical inputs to 
the speed control system. 

.3 Governor shall be capable of isochronous operation, no load to full load and capable, under any 
steady state condition, of maintaining engine speed within ±0.25%. 

.4 The governor shall operate in an isochronous and shall provide load sharing functions when in 
parallel with similar units in isochronous. 

.5 Input voltage and current signals shall be fed into the governor from current and potential 
transformers supplied with the governor and installed in the switchboard as supplied as part of this 
Contract. 

.6 The governor shall be capable of the following performance: 

.1 Operating the engine isochronously under steady state conditions from no load to full load. 

.2 Transient regulation response as specified. 

.3 Frequency drift as specified. 

.4 Steady state speed regulation as specified. 

.5 The governor control system shall include filtering of harmonics to provide true RMS electrical 
inputs to the speed control system. 
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.6 Parallel operation so the sets operate isochronously. 

.7 Load sharing so that each engine generator set assumes an equal percentage of the total load 
while maintaining specified steady-state speed regulation. 

.8 Adjustable load sharing so that each engine can be selected to assume more or less load, up to 
100% (for annual load testing purposes). 

2.5 Engine Cooling System 

.1 Engine cooling system shall include built-in centrifugal type water circulating pump and thermostat to 
maintain proper jacket water temperature under each load condition. 

.2 Cooling system components and seals with flexible water hose connections. 

.3 Engine shall be cooled by an integral radiator and blower fan cooling system including permanent 
anti-freeze to -40oC as recommended by engine manufacturer.  

.4 Radiator fan to be sized to provide radiator design air flow rates at minimum static pressure of 1.0” 
WC (generator external air flow resistance) plus air flow resistance by generator radiator and air flow 
resistance by any other generator components. 

.5 Radiator shall have sufficient capacity for cooling the engine under full load conditions in an ambient 
temperature up to 40oC. Include for sizing to accommodate static pressure loss through louvres, 
silencers and dampers. Manufacturer shall verify this pressure drop and oversize as required to 
deliver full rated load under 40oC ambient temperature. At a minimum, unit shall be designed for 0.75" 
external static pressure drop. Division 20 contractor to supply flexible duct adapter, manufacturer 
shall coordinate requirements with installation contractor. 

.6 Radiator to be equipped with a coolant liquid level indicator. 

.7 Fan shall be pusher type, with ample means for adjustment to allow for belt stretching and shall be 
enclosed in an easily removable cage. 

.8 Engine shall be complete with thermostatically controlled engine coolant pre-heater, Kim Hotstart to 
maintain coolant around combustion chamber of approximately 10°C.  Heater shall be rated 208 
Volts, 1 phase.  Preheater water circuit to be equipped with position indicating ball type shut off 
valves to permit removal of heater without draining of coolant from the system.  Include heavy duty 
thermostat equal to United Electric Model #120 complete with heavy duty engine mounted relay to 
shut off heater when engine is running. 

.9 Ball drain valves shall be provided for draining coolant from each engine block, radiator and jacket 
heater. 

2.6 Engine Monitoring Panel 

.1 The following gauges shall be supplied and shall be flexibly mounted on engine: 

.1 Coolant in and out temperature gauges 

.2 Engine water temperature gauge 

.3 Lube oil pressure gauge 

.4 Lube oil temperature 

.5 Tachometer 
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.6 Run Hour meter 

.7 Exhaust temperature thermometer 

.2 Panel shall be equipped with an integral shrouded emergency stop pushbutton 

2.7 Lube Oil System 

.1 Engine shall be provided with full pressure lubrication with high capacity positive displacement type 
gear driven pumps, with adjustable pressure regulators, replaceable element filter with bypass valve 
arrangement, supplying filtered lubricating oil under pressure to main bearings, crank pin bearings, 
piston pins, timing gears, camshaft bearings, valve rocker mechanism, governor and turbocharger.  
Full pressure lubrication shall be provided to all main bearings, connecting rod bearings and camshaft 
bearings. 

.2 Readily accessible ball valves with suitable piping shall be provided for convenient draining of 
complete lubricating oil system. 

.3 An air-cooled lubricating oil cooler shall be included. 

.4 Engine shall be complete with thermostatically controlled oil sump heater, rated 120 volts, single 
phase, complete with heavy duty engine mounted relay to shut off heater when engine is running. 

2.8 Fuel System 

.1 Engine mounted high performance fuel transfer pump with filter assembly. 

.2 Fuel filter shall have replaceable elements that can be easily removed without disturbing other parts 
of engine.  Equip engine with primary and secondary fuel filters. 

.3 Auxiliary Tuthill gear driven high lift fuel transfer pump (approximately 6 metre lift not including filter 
and line restrictions), complete with primary and secondary filter assemblies and check valve, hand 
operated priming pump with bypass valve, and fuel pressure switch to provide engine shutdown. 

.4 Equip engine with a fuel to water or fuel to air heat exchanger type fuel cooler to dissipate all waste 
heat transferred from engine to recirculated fuel. Size fuel cooler to ensure fuel returned to the fuel 
storage tank from the engine is maintained at a temperature below 38°C with a room ambient air 
temperature of up to 40°C, with allowances made for temperature rise as the air is heated by the 
machine before it reaches the heat exchanger. Submit calculations as a shop drawing. 

.5 Equip engine with a ULC listed fuel filter/water separator. Racor Fuel Filter/Water Separator, Model 
79/1000 FG.  Include a control panel mounted #18-1551 vacuum pressure gauge connected between 
engine and filter. 

.6 Provide braided stainless steel aircraft quality flexible fuel oil connections, supply and return, from 
engine to filters, between filter components, and from filters to valved connections left by Division 20. 
Flexible fuel lines shall be supplied by Diesel manufacturer and shall comply with the requirements of 
the Authority Having Jurisdiction and shall be ULC listed.  

Standard of Acceptance 

 Aeroquip 

 OPW 

 OEM  



Section 26 32 13 
Power Generation Diesel 
Page 16 of 37 
 

Kingston Health Sciences Centre 
KGH Emergency Power Upgrade 

HHA #2250139 

 
 

Issued For Equipment Pre-Tender 2 
 

2.9 Generator 

.1 Three phase brushless, self-ventilating, revolving field synchronous machine of salient pole 
construction with amortisseur windings with permanent magnet pilot exciter, IP23 drip-proof 
construction, single bearing type connected to the engine through a flexible coupling with shear bolts. 

.2 Diesel-driven alternator shall be complete with necessary controls and accessories, to comprise a 
fully automatic standby generating plant capable of producing power in event of failure of normal 
supply. Generator shall be capable of operating on system voltage shown, 80% power factor and 
maximum 1800 rpm. 

.3 Generator enclosure shall be CSA Type 2 Drip-proof as per CSA C22.2 No. 100-M 1982 modified 
with air inlet and outlet louvres arranged in such a way as to prevent the sprinkler liquid from entering 
the equipment and/or interfering with its operation as per Electrical Safety Code Rule 26-008, equal to  
IP23 housing. 

.4 Generator shall include fully connected damper windings and stator windings shall be 2/3 pitch to 
provide low reactance at the 5th and 7th harmonics for three phase non-linear loads. Total harmonic 
distortion shall not exceed 4% on a 3 phase balanced harmonic free load.  Telephone interference 
factor for harmonic content shall not exceed 50. 

.5 Generator insulation shall be Class H.  When operating continuously at full load the average winding 
temperature in oC measured by rise of resistance method shall not exceed 130oC at an ambient of 
40oC. 

.6 Generator shall be of rotating field type with permanent magnet pilot exciter and shall be capable of 
maintaining at an ambient of 40°C the following: 100% of full load continuously; 110% of full load for 1 
hour; 150% of full load for 1 minute; and 300% of full load for 10 seconds, at terminals of generator, 
without damage to generator, for the following fault conditions: 

.1 3 phase symmetrical fault,  

.2 phase to phase fault,  

.3 phase to ground fault.  

.7 Generator shall be complete with automatic voltage regulators, Stamford Series MX321 or equal (3 
phase RMS voltage sensing) acting on each phase and capable of controlling voltage within ±½% of 
rated voltage, no load to full load, during steady state conditions. 

.8 Set shall be oversized as required, to accommodate motor in-rush duty, and 100% block loading.  

.9 Identify alternator windings with permanent tags.  

.10 Bring windings to insulated terminals in an oversized metal junction box mounted on the alternator. 
Size junction box to permit mounting of engine and alternator low voltage controls and wiring terminal 
blocks, and to provide adequate space for terminating outgoing power cables with 2 hole long barrel 
compression connectors exiting from the top with adequate allowance for cable bending radius. 
Provide barrier in junction box to separate control voltage and line voltage wiring. 

.11 Provide a tinned copper termination plate drilled to accept multiple 2-hole compression connector 
terminated cables per phase, and necessary bus bar extensions to generator winding terminals. 

.12 Thermistors shall be embedded in stator winding and connected to alternator control circuitry. 
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2.10 Generator Excitation System 

.1 Exciter shall be a brushless type using a rotating 3 phase full wave rectifier bridge circuit and a 3 
phase rotating armature type alternating current generator mounted on the rotor shaft rated to provide 
excitation current necessary to operate alternator at rated output continuously for all overload 
conditions and to maintain specified voltage regulation under transient conditions. 

.2 Voltage regulator system to have frequency dependent circuitry with adjustable voltage roll-off feature 
to aid engine speed recovery for step loads.  Include for fine tuning at the engine supplier's plant and 
at the site for optimization of the settings. 

.3 Voltage regulator to be solid state silicon controlled rectifiers with phase controlled sensing circuit, 
regulation ±½% no load to full load. Provide auto/manual control module, and individual hand trimmer 
adjustment located at control cubicle. 

.4 The voltage regulator circuitry shall include: 

.1 Control to adjust the stabilizing or anti-hunt circuit which controls overshoot or undershoot of the 
alternator voltage or load changes. 

.2 Current forcing circuit to supply a minimum of 300% of nominal alternator output for at least 10 
seconds to allow proper co-ordination of system protective devices. 

.3 Manual control for adjustment of the automatically regulated generator voltage by ± 5%. 

.5 Excitation system for each unit shall be complete with permanent magnet generator (PMG) pilot 
excitation system with a 3 phase RMS voltage sensing unit to provide +/- 0.5% voltage regulation.  
The AVR shall be immune to RIF and shall include built-in solid state overvoltage protection and 
adjustable short circuit current forcing controls and a separate trimmer unit mounted on the 
switchboard. 

.6 The voltage regulator shall have the following performance features: 

.1 Regulating the output voltage of the generator when it is disconnected from the load, supplying 
load alone, supplying load in parallel with the other sets. 

.2 Steady state voltage regulation as specified. 

.3 Voltage drift as specified. 

.7 Mount the generator voltage regulator system in the generator control panel and provide suitable 
terminal blocks at each end to permit field interconnection to the generator terminal box with 8 #12 in 
1"  steel conduit.  Components shall be protected against dust and moisture. 

2.11 Safety and Alarm Devices 

.1 One set of temperature and pressure switches shall be included for coolant system and lube oil 
system  to provide instant shut-down action.  Settings of these switches shall be as recommended by 
Engine manufacturer.  Over speed shall cause instant shut-down.  

2.12 Starting System 

.1 Each engine shall be supplied with a complete and independent starting system.  

.2 Electric starting system, minimum 24 volts, shall include dual starting motors, one (1) battery charger, 
cutout, regulator and two (2) sets of lead acid batteries.  
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.3 Batteries shall be capable of providing six consecutive 30 second cranking attempts without 
recharging, with terminal voltage not to fall below 75% of nominal voltage. Provide cranking limiter for 
one or more cranking cycles 

Standard of Acceptance 

 Surrette 8NS-23P  

 Deka East Penn DL Series 

 GNB KDZ Series 

 OEM 

.4 Provide a steel battery rack with a 3/4" plywood base both painted with acid resistant paint 

.5 Provide a hydrometer with wall mounting bracket 

.6 Batteries shall come complete with extra flexible 4/0AWG EPR insulated battery cables and 
compression connectors with battery rack with 3/4" painter plywood base. 

.7 Fully automatic dual rate battery charger capable of recharging batteries in 30 minutes following one 
normal start. 

.8 When battery voltage falls below a level suitable for starting, a contact on a secondary relay shall 
close to cause an alarm signal to be sounded at the Control Panel. 

.9 Battery charger shall be a dual rate silicon rectifier battery charger for automatic float charge 
operating from 208 volts, single phase, 60 Hz having the following accessories and capacities: 

.1 Wall mounted sprinkler proof enclosure 

.2 Silicon controlled rectifier assembly with DC protection, suitable for dual charging rates 

.3 AC power on indication 

.4 AC power failure indication 

.5 Float voltage adjustment 

.6 Equalize circuit and timer 

.7 Overload protected input switch 

.8 DC output breaker complete with normally closed auxiliary contacts 

.9 DC ammeter, 3" semi-flush, 250° scale taut band suspension 

.10 DC voltmeter, 3" semi-flush, 250° scale taut band suspension 

.11 Short circuit current limit 

.12 Low voltage alarm with 60 second time delay (relay contacts which open for alarm, close normally 
wired out to terminal strip with appropriate connection) for supervisory control. 

.13 DC output breaker trip alarm (wire out auxiliary contacts on DC output breaker as for low voltage 
alarm). 

.14 Minimum charge rate to be 30 amps for battery charging and maximum charging time for fully 
discharged battery to 90% full charge shall not exceed six (6) hours. 

.15 Enclosure to be finished and painted to match generator set enclosure; interior to be white. 

Standard of Acceptance 

 Mechron 

 Vulcan  
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 OEM 

2.13 Mounting Base 

.1 Diesel-generator package shall be mounted on a structural steel base with suitable adjustable steel, 
restrained spring vibration isolators with 50 mm static deflection levelling bolts, oil proof snubbers, 
and 6mm thick sound pads mounted between steel base and concrete housekeeping pad. Isolation 
efficiency shall not be less than 95%. Isolators shall be suitable for noted seismic requirements. 

Standard of Acceptance 

 Mason Model 

 Vibro-Acoustics 

 Korfund 

 OEM 

.2 Vibration isolators to be anchored to the concrete floor with 5/8"anchors equal to Simpson Strong Tie 
Wedge All anchors with a minimum of 2 - 3/4' concrete cover 

.3 The alternator set shall be complete with hooks and hubs for the attachment of slings suitable for 
moving the unit. 

.4 Baseplates shall be of sufficient rigidity to maintain alignment of engine generator shafts and frames 
under all conditions during shipping, installation and service and shall be of all welded construction 
without bolt-on components. 

.5 Engine generator feet and baseplate sole plates shall be machined parallel and true.  Shimming shall 
be of the steel type and shall only be permitted underneath the generator feet. 

.6 Provide all necessary piping, couplings, fittings, wiring and connections between all components 
mounted commonly on the steel base.   

.7 Provide full size galvanized steel drip pan under engine and a separate pan under the Racor fuel filter 
assembly. 

2.14 Outdoor Weather-Protective Walk-In Sound Attenuating Housing 

.1 The generator set shall be provided within a sound-attenuated housing which allows the generator set 
to operate at full rated load in the ambient conditions previously specified.  The enclosure shall 
reduce the sound level of the generator set while operating at full rated load to a maximum of 60 dBA 
at any location 7 meters/23 feet from the generator set in a free field environment.  Housing 
configuration and materials used may be of any suitable design which meets application needs, 
except that acoustical materials used shall be oil and water resistant. 

.2 The enclosure shall include hinged doors for access to both sides of the engine and alternator, and 
the control equipment.  Key-locking and pad-lockable door latches shall be provided for all doors.  
Door hinges shall be stainless steel. 

.3 The enclosure shall be provided with an exhaust silencer Super Critical grade, which is mounted 
inside of the enclosure, and allows the generator, set package to meet specified sound level 
requirements.  Silencer and exhaust shall include a rain-cap and rain-shield. Secondary silencer shall 
be on the roof of the enclosure to attain the sound level as required. 

.4 All sheet metal shall be primed for corrosion protection and finish painted with the manufacturer’s 
standard color.  All surfaces of all metal parts shall be primed and painted. 
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.5 Painting of hoses, clamps, wiring harnesses, and other non-metallic service parts shall not be 
acceptable.   Fasteners used shall be corrosion resistant, and designed to minimize marring of the 
painted surface when removed for normal installation or service work. 

.6 Space heater and adequately sized service switchboard for block heater, battery charger, internal 
lights, anti-condensation heater and receptacle shall be provided inside the enclosure. 

.7 Enclosure base shall have a double wall construction sub-base fuel tank, UL listed with 72 hours 
capacity at full load. Level gauge, low level switch, vent cap, fill cap, leak alarm switch shall be 
provided in the fuel tank. 

.8 The enclosure shall have a dedicated frame under the generator to allow the generator enclosure to 
be lifted off the belly tank for future service or replacement of the belly tank. 

.9 Properly sized three phase electrical service panel shall be provided with pre-wired engine block 
heater, oil pan heater, alternator anti-condensation heater, battery charger and internal lights and 
space heater. 

.10 External GFI receptacle shall be provided for electrical service connection. 

.11 Enclosure shall be provided with motorized louvers/dampers for ventilation to meet CSA-282 
requirement for maintaining 10Deg.C internal temperature. 

.12 Units shall include battery operated emergency lighting to average value of 50 lux for 30 minutes. 

2.15 Engine Alternator Finish 

.1 Finish and paint the complete engine generator assembly, base, and all accessories with one coat of 
primer followed by two coats of high temperature machinery enamel with color equal to manufacturer 
standard color. 

2.16 Diesel Exhaust Silencer 

.1 Provide an exhaust silencer to meet the requirements of MOE and local noise ordinances.   Muffler to 
possess as high an insertion loss as possible consistent with maximum allowable pressure drop and 
exhaust pipe dimensions and configuration.  

.2 Verify required inlet and exhaust port positions and the required flange dimensions for connections to 
the exhaust piping system with the Division 20 contractor prior to manufacturing silencer.  

.3 Attenuation to be a minimum of 35 dB in the 125 to 4000 Hz frequency range and consistent with that 
below.  The diesel exhaust muffler/silencer system shall provide the following minimum attenuation 
requirements:. 

 

Octave Band (Hz) Silencer Insertion Loss (dB) 

31.5 33 

63 40 

125 49 

250 51 
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500 48 

1000 47 

2000 46 

4000 47 

8000 49 

.4 Provide flexible hose connections of stainless steel at diesel engines. Hoses shall have close pitch 
corrugations and flanged ends and be capable of taking up the movement of the diesel engines plus 
expansion of the exhaust mufflers and piping in the axial direction of the flexible hose. 

.5 Supply nuts, bolts, gaskets and all miscellaneous hardware required to complete the installation of 
the exhaust systems from the engines up to and including the flanged outlets of the silencers. The 
exhaust system components and hardware shall be delivered to the job-sit, inspected and turned over 
to the Division 20 contractor for installation. 

.6 If engine has two outlet exhaust connections, provide two flexible hose connections and either a two 
inlet type muffler or an inverted “Y” type pipe fittings to transition from two to one exhaust 
connections. 

.7 Exhaust silencer shall be standard wall thickness, seamless welded steel  pipe to A-53-63T Grade “B” 
Specifications. Exhaust silencer, flanges and hardware shall be manufactured from Type 316 
stainless steel. 

.8 Expansion joints shall be provided. 

Standard of Acceptance 

 JP Environmental  

 Silex 

 York 

 OEM 

2.17 Recirculator 

.1 Provide a recirculator for removing the oil mist form the engine crankcase breather vent. 

.2 Recirculator is to be mounted in a horizontal position and above the crackcase oil level. A connection 
using rigid piping to be made between the recirculator and the engine crackcase breather. 

.3 The exhaust from the recirculator is to be piped so that the engine air flow provides a 0" to 0.3" 
positive pressure reading during normal engine operation. Provide a U-Tube manometer for 
measurement of pressure difference and a control valve to adjust the pressure difference. 

.4 Oil collected by the recirculator is to be returned to the engine with a tube from the bottom of the 
recirculator to the engine oil sump. Position oil drain tube below the oil level line of the engine oil 
sump. 

.5 Provide two (2) spare filters for each recirculator. 

.6 If recirculator is integral to the engine and meets the requirements of this section an external 
recirculator is not required. 
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2.18 Engine Control Panel Elements 

.1 The generator set shall have a dedicated Engine Control Panel section..  

.2 Section to include engine and generator monitoring, instrumentation, controls, and starting systems. 

.3 Provide digital information screen capable of displaying the following information: 

.1 Coolant in and out temperatures 

.2 Engine water temperature 

.3 Lube oil pressure 

.4 Lube oil temperature 

.5 Tachometer reading 

.6 Run Hour meter reading 

.4 All engine control panel elements are to be completely accessible with all terminations for power and 
control wiring and any other items requiring torquing, infra-red thermal scanning, maintenance, or 
replacement all visible and accessible from the front, when respective hinged door is opened.  

.5 Provide two (2) Form C dry contacts, for each generator set, wired to a separate terminal strip in the 
panel for connection to the BAS by Division 20 for monitoring of the following conditions. 

.1 Diesel Generator Set Summary Idle Trouble 

.2 Diesel Generator Set Summary Running Trouble 

.3 Diesel Generator Set Shutdown Alarm  

.4 Diesel Generator Set Running Status 

.6 Provide two (2) Form C dry contacts, for each generator set, wired to a separate terminal strip in the 
panel for connection to the Fire Alarm System by Division 26 for monitoring of the following 
conditions. 

.1 Diesel Generator Set Summary Idle Trouble 

.2 Diesel Generator Set Summary Running Trouble 

.3 Diesel Generator Set Shutdown Alarm  

.4 Diesel Generator Set Running Status 

.7 Each engine control panel to include a programmable logic controller or a purpose built 
microprocessor based controller and is to include, but not be limited to, the following components: 

.1 control system to initiate the diesel starting and stopping sequence, and annunciate any fault 
condition (local or remote indication);  

.2 all required secondary and control wiring, type 'TEW' 105'C rated, extra flexible wire with 
thermoplastic insulation and an overall flame retarding cotton braid, neatly harnessed, suitably 
secured and identified with slip-on identification markers; Wiring shall be colour coded to suit 
application and standards; Note that wiring for the DC supply to control panel, wiring for cranking 
circuits and wiring for air box damper to be stranded minimum 10 AWG; wiring within control 
panel shall be stranded minimum16 AWG; and wiring between control panel and engine 
generator set shall be stranded minimum 14 AWG 
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.3 Each cell to be complete with all required control wiring and terminal blocks.  Control wiring to be 
neatly harnessed and suitably secured. Wiring to outgoing circuits and to door mounted 
equipment shall terminate on terminal blocks. 

.8 The designer/manufacturers of the entire control system will be required to: 

.1 supply complete design, erection and layout drawings for the system, clearly indicating to all 
wiring requirements, interfacing or interconnection provisions required to completely integrate the 
controls with all remote apparatus; 

.2 assemble, wire and pretest the system components in their factory prior to shipment to the engine 
supplier for factory testing. 

.3 assist in the installation and oversee the work to ensure that it meets with the generator supplier’s 
requirements; 

.4 carry out a site test of the system in conjunction with the other components in the standby power 
system and demonstrate its proper operation to the satisfaction of the Owner and Consultant. 

.9 Selector and Control Switches per Engine 

.1 Provide the following devices on the front panel of the engine control section external to the HMI 
display panel: 

(a) Engine Mode Operation Selector Switch with Manual, Off, Auto and Reset options.  

• Switch in 'OFF' position shall cause an alarm to occur.  

(b) Generator Start/Stop Momentary Contact Selector Switch with middle rest position  
(c) Generator Breaker Open/Close Momentary Contact Selector Switch with middle rest position 

(with interlock to synchronization check protection scheme) 
(d) Synchronization Auto/Manual Selector Switch 
(e) Engine Speed Control 
(f) Generator Voltage Adjust 
(g) Alarm and Trouble audible notification 
(h) Red Alarm Lamp 
(i) Yellow Idle Trouble Lamp 
(j) Yellow Running Trouble Lamp 
(k) Illuminated White Alarm Silence Pushbutton 
(l) Lamp Test Pushbutton 
(m) Blue Engine Emergency Stop Shrouded mushroom type Pushbutton 
(n) Synchroscope 

.10 Metering and Instrumentation per engine 

.1 automatic voltage regulator with provision for automatic voltage adjustment as specified  

.2 radio suppression module (unless suppression with alternator meets Commercial Standards); 

.3 digital governor and speed control system 

.4 Provide the capabilities to monitor the following parameters through the engine HMI display: 

(a) Generator Phase Currents 
(b) Generator Voltage (L-L, L-N) at line side of generator breaker 
(c) Bus Voltage (L-L, L-N) at load side of generator breaker 
(d) Line-to-Load Voltage Difference between line and load side of generator breaker for all three 

(3) phases  
(e) Power Factor (Average, Phase) 
(f) kW, KVAR, kVA (Average, Phase, %) 
(g) kW-hr, kVAR-hr (Total) 
(h) Frequency 
(i) Engine Speed 
(j) Generator Elapsed Time 
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(k) Oil temperature 
(l) Oil pressure 
(m) Oil level 
(n) Engine Coolant In Temperature 
(o) Engine Coolant Out Temperature 
(p) Fuel Pressure 
(q) Fuel In Temperature 
(r) Fuel Out Temperature 
(s) Fuel Oil/Water separator vacuum pressure 
(t) Excitation Voltage and Current 
(u) Generator Stator and bearing temperature 

.5 Note that current transformers and potential transformers for metering and protective relays are to 
be located in the switchgear. Individual engine information shall be accessible on the 
synchronizing control panel section HMI displays. Information shall be provided to the main 
control panel via modbus communication. 

.11 Synchronization (“Dead Bus” Operation) 

.1 A synchronization monitor, one per diesel generator set, shall sense voltage, frequency and 
phase angle of the unit to be paralleled.  The monitor shall: 

(a) Compare the voltage of an oncoming diesel generator set with the load voltage and initiate a 
correction signal to cause any voltage difference to be reduced to within that specified. 

(b) Compare the frequency of an oncoming diesel generator set with the bus frequency and 
initiate a correction signal to the governor of the oncoming diesel generator set until the 
frequency difference is within that specified. 

(c) Cause the phase angle of an oncoming diesel generator set with respect to the load voltage 
to be within that specified. 

.2 The monitor shall permit a diesel generator set to be held in synchronization when both sources 
are available. 

.3 When the above conditions have been satisfied, the monitor shall initiate a signal to close the 
circuit breaker of the incoming diesel generator set to the bus. 

.4 The synchroscope shall be complete with an auto/manual selector switch. 

.5 In the "auto" position the DG sets shall be automatically synchronized and paralleled to the bus.  
In the "manual" position the synchroscope shall allow the closing of the respective circuit breaker 
from the individual diesel generator control panel. 

.12 The system shall be designed to start and parallel two (2) diesel generator diesel generator sets. 

.13 The first diesel generator set to achieve 90% of nominal voltage and frequency shall be connected to 
the emergency bus. Monitor the switchgear for dead bus, lock-out other generator set (to avoid a race 
condition) and provide an instant connection.  

.14 As the second diesel generator set reaches nominal output it shall be automatically synchronized, 
paralleled and connected to the bus. 

.15 Prior to being paralleled to the bus, the oncoming unit shall be compared to the bus in frequency, 
voltage and phase angle.  The set shall not be connected to the bus unless and until the following 
conditions have been satisfied: 

.1 Frequency difference less than 0.3 Hz 

.2 Voltage difference less than 5% 

.3 Phase angle less than 5o (electrical) with respect to the bus 
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.16 The paralleling of a diesel generator set shall not cause a voltage fluctuation exceeding 8% or a 
frequency fluctuation exceeding +/- 0.3%. 

.17 Manual Control 

.1 Controls shall allow manual start and paralleling from respective generator control panel.  
Controls shall include: 

(a) A positive means of inhibiting out-of-phase paralleling. 
(b) Means to operate diesel generator sets without connecting them to the main bus (Generator 

Start/Stop Selector Switch) 
(c) Means to operate (trip/close) generator breakers that allow connection and disconnection of 

generators on the Generator Switchgear main bus (Generator Breaker Open/Close Selector 
Switch).   

.18 Automatic synchronizers shall be of unit chassis construction, utilizing solid state circuitry for all 
sensing and control functions.  Necessary interface circuits for control of voltage adjustment and 
circuit breaker shall be through enclosed electro-magnetic relays with isolated output contacts rated 
5A at 230 volts A.C.  Control of the governor for frequency adjustment shall be through direct solid 
state circuitry. 

.19 Each synchronizer shall include a "check" selector switch to permit each diesel generator set to be 
held in synchronization when both normal and emergency sources are available. 

.20 Automatic synchronizers shall be part of the Engine Control Panel section. 

.21 Provide Remote monitoring software complete with all necessary licenses. Remote monitoring 
software shall be capable of running on Windows XP Professional or Windows 7 (64-Bit). 

.22 Event logging with time and date stamps. 

.23 Provision for exporting event logs/storing event logs on a personal computer. Include all necessary 
allowances for onsite set-up for remote storing of events. 

.24 Provide annunciation of the following Status, Alarm and Trip conditions for each engine through the 
associated engine HMI display (trouble idle = function included in summary trouble idle output 
contacts and annunciation lamps; trouble running = function included in summary trouble running 
output contacts and annunciation lamps; alarm = function to be included in summary alarm output 
contacts) 

 

Function Shutdown or 
Warning 
Condition 

Summary 
Trouble 

Condition 
(Idle) 

Summary 
Trouble 

Condition 
(Running) 

Summary 
Alarm 

Condition 

Emergency Stop Activated (Local and Remote) Shutdown   X 

Overcrank Shutdown   X 

High Engine Temperature Pre-alarm Warning  X  

High Engine Temperature Alarm Shutdown   X 

Low Lube Oil Pressure Pre-alarm Warning  X  

Low Lube Oil Pressure Alarm Shutdown   X 

High Lube Oil Temperature Warning  X  
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Function Shutdown or 
Warning 
Condition 

Summary 
Trouble 

Condition 
(Idle) 

Summary 
Trouble 

Condition 
(Running) 

Summary 
Alarm 

Condition 

Low Lube Oil Level Warming X   

Over Frequency Shutdown   X 

Under Frequency Shutdown   X 

Low Coolant Level Warning X   

SCR System Trouble Warning  X  

Low Coolant Temperature Warning X   

Under Voltage Shutdown   X 

Over Voltage Shutdown   X 

Damper Breaker Open Warning X   

Alternator Over Temperature Warning  X  

Exciter Diode Failure Warning  X  

Engine Control Switch Not in Auto Warning X   

Low DC Voltage (Starting Batteries) Warning X   

Battery Charger Failure 

(contact wired from battery charger  

by Division 26) 

Warning X   

Fuel System Trouble 

(contact wired from fuel system controls 

by Division 26) 

Warning X   

Fuel Leakage Detection  

(contact wired from leakage detection panel 

by Division 26) 

Warning X   

Breaker Fail to Close Warning  X  

Cool Down Cycle     

Fuel oil filter clogged Warning  X  

Ground Fault Alarm Shutdown   X 

Reverse Power Relay  Shutdown   X 

Generator Fault  

(Differential Protection) 

Shutdown   X 

Low DC Voltage (Control Power) Warning X   

.25 [Deleted] 
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.26 All instrumentation transformers shall have final ratios, burden and other characteristics selected by 
the Independent Testing Agent preparing the protection and coordination study. Coordinate final 
selections with Independent Testing Agent. 

.27 Current transformers to have positive action automatic short circuiting devices in secondary terminals. 

.28 Color coding wiring (D.C. - Blue, A.C. - Black, Dry Contact - Yellow), and necessary instrument 
transformers, nameplates, bus and terminal blocks. 

.29 One (1) remote Emergency Stop mushroom head pushbutton stations per engine with lift type guard, 
with size 6 label, wired to shut down the associated engine immediately. Turn over to Division 26 
contractor for mounting near generator room exits, and wiring to control panel.  

2.19 Equipment Identification 

.1 Provide equipment identification on generator, control panel, and all indication and control devices 
consisting of engraved, high quality plastic nameplates with black letters suitably inscribed on white 
background. 

.2 Engraved letters shall be ½” minimum, except 6mm minimum height may be provided for meters, 
relays, switches, signal lights, keys and key blocks, and all other devices. 

.3 All terminal blocks to have permanent lables 

.4 All control cables shall be clearly identified, at both ends, with permanent PVC wire markers, 
indicating Cable Number and wire numbers. 

.5 Also  provide on generator connection, nameplate with red letters suitably inscribed on white 
background, reading "DANGER – 600VOLTS", and "DO NOT ENTER" as per Canadian Electrical 
Code.  Engraved letters to be ½” minimum except "DANGER" which to be ¾” minimum. 

2.20 Main Control Panel Finish 

.1 Finish control panel as follows: 

.1 basic rust-inhibiting metal process 

.2 2 coats of powder coat finishing paint. 

.2 Exterior shall be finished with manufacturer standard color. 

.3 Manufacturer to provide quart of touch-up paint or several pressurized spray cans to touch-up small 
areas marred during installation. 

2.21 Control and Wiring  

.1 Terminal blocks shall have numbered points for circuit identification. Terminal blocks to be General 
Electric Type EB or equal. Terminal blocks for current circuits to be shorting block type. 

.2 Wiring shall be type 'TA', 'TBS', or 'SIS', flame retardant #14 AWG size single conductor minimum, 
stranded, tinned copper, extra flexible type throughout.  Wires shall be tagged at both ends with 
permanent plastic sleeve type markers.  Insulation shall be 600 V, working and 1500 V test.   

.3 Secondary and control wiring within the rear bus compartment shall be completely shielded in a 
protective metal covering as far as practical.   
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.4 Wiring from differential CT's shall be minimum #10 AWG. 

.5 Fuse and terminal blocks shall be easily accessible.  Fuses shall be Class J HRC.  DC fuses (one per 
pole) shall be in dead front enclosure. 

.6 Auxiliary wiring checks shall be made throughout the manufacture and assembly of the equipment to 
assure wiring correctness and continuity. 

.7 Final checkout of wiring shall be made with the complete switchgear lineup assembly to assure wiring 
correctness and continuity.  Polarity of current and potential transformers and devices shall be 
checked to assure proper functioning of all protective devices and instrumentation. 

2.22 Instrument Transformers 

.1 Potential transformers and current transformers required to operate relays, meters and other devices 
indicated in the drawings and specifications shall be coordinated so that the ratio and accuracy are 
suitable for each individual application, taking into account the burdens imposed.  Construction of 
transformers shall conform to ANSI Standards.  All terminals shall have permanent polarity 
designations and shall be wired accordingly.  All applicable requirements of ANSI Standard C57.13 
shall apply. 

.2 Primary potential bus or cable tap leads shall be designed with the same design integrity as the 
primary bus. 

.3 Both current and potential transformers shall be wired through test switches to provide quick and 
easy multi-circuit testing of switchboard relays, meters and instruments. 

2.23 Potential Transformers 

.1 Potential transformers shall be housed in a separate compartment in the circuit breaker cubicle or 
superstructure. 

.2 Potential transformers shall be of the 0.3 accuracy class, per ANSI Standards and of sufficient 
capacity to serve the maximum burden imposed. 

.3 Each potential transformer shall be protected with current limiting primary fuses, and shall be 
designed to withstand the basic impulse level of the switchboard. 

2.24 Current Transformers 

.1 Current transformers shall be easily removable and accessible and of the ring or bar-type. 

.2 Ring-type current transformers shall be used where burden and accuracy permit.  Primary terminals 
on bar-type current transformers shall be silver plated and rigidly (2 bolt minimum) connected to the 
bus structure.  

.3 Secondary connections of all current transformers shall have provisions for short circuiting when not 
connected to instruments and shall be solidly grounded.   

.4 Current transformers shall be capable of carrying at least 125% of CT rating continuously and have a 
short time rating at least equivalent to that of the switchgear bus. Accuracy class: C100/ 0.6 B-1. 
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2.25 Synchronizing Protection and Control Panel Sections 

.1 General Operation 

.1 The generator will normally operate in parallel with existing units. The controls shall be arranged 
to ensure the generator is automatically isolated under fault conditions. 

.2 Control Panel Components 

.1 [Deleted] 

.2 Horn complete with silencing button. 

.3 Total kW load indicator 

.4 Automatic Load Monitors 

.5 Automatic Synchronizers 

.3 Metering and Instrumentation 

.1 kW/kWHr meter  

.2 Analogue Power Factor Meter (.5 lead to .5 lag) 

.3 Analogue Ammeter and selector switch for 3 phases. 

.4 Analogue Voltmeter and selector switch for 3 phases. 

.5 Analogue Frequency meter. 

.6 Analogue kVAr meter. 

.4 Status, Alarm and Trip Indication 

.1 Lamp test button for all indicating lamps 

.2 Alarm horn and silencing switch 

.3 Controls not in auto 

.4 Control battery alarm 

.5 Ground fault alarm 

.6 PLC failure 

.7 System Overvoltage 

.8 System Undervoltage 

.9 Running, On line, Lock Out indication for each engine 

.10 Bus over/under frequency 

.5 Synchronization 

.1 A synchronization monitor, one per DG set, shall sense voltage, frequency and phase angle of 
the unit to be paralleled.  The monitor shall: 

(a) Compare the voltage of an oncoming DG set with the load voltage and initiate a correction 
signal to cause any voltage difference to be reduced to within that specified. 

(b) Compare the frequency of an oncoming DG set with the bus frequency and initiate a 
correction signal to the governor of the oncoming DG set until the frequency difference is 
within that specified. 

(c) Cause the phase angle of an oncoming DG set with respect to the load voltage to be within 
that specified. 

.2 The monitor shall permit a DG set to be held in synchronization when both sources are available. 
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.3 When the above conditions have been satisfied, the monitor shall initiate a signal to close the 
circuit breaker of the incoming DG set to the bus. 

.6 The system shall be designed to start and parallel all diesel generator (DG) sets 

.7 The first DG set to achieve 90% of nominal voltage and frequency shall be connected to the 
emergency bus. 

.8 As additional DG sets reach nominal output they shall be automatically synchronized, paralleled and 
connected to the bus in the sequence in which they achieve synchronization. 

.9 Prior to being paralleled to the bus, the oncoming unit shall be compared to the bus in frequency, 
voltage and phase angle.  The set shall not be connected to the bus unless and until the following 
conditions have been satisfied: 

.1 Frequency difference less than 0.3 Hz 

.2 Voltage difference less than 5% 

.3 Phase angle less than 5o (electrical) with respect to the bus 

.10 The paralleling of a DG set shall not cause a voltage fluctuation exceeding 8% or a frequency 
fluctuation exceeding +/- 0.3%. 

.11 Automatic synchronizers shall be of unit chassis construction, utilizing solid state circuitry for all 
sensing and control functions.  Necessary interface circuits for control of voltage adjustment and 
circuit breaker shall be through enclosed electro-magnetic relays with isolated output contacts rated 
5A at 230 volts A.C.  Control of the governor for frequency adjustment shall be through direct solid 
state circuitry. 

.12 Each synchronizer shall include a "check" selector switch to permit each DG set to be held in 
synchronization when both normal and emergency sources are available. 

.13 Automatic synchronizers shall be part of the Load Management Control assembly and shall be 
complete with a sync check relay. 

2.26 Generator Output Cables 

.1 Power cables interconnecting the generator to the generator control panel, and interconnecting the 
starting batteries to the engine, shall be extra-flexible locomotive cables installed in cable tray [per 
Section 12-2202 of the Electrical Safety Code]  with the following characteristics: 

(a) Type DLO & UL listed as Marine Shipboard Cable 
(b) CSA Type TC listed 
(c) CSA FT-4 rated 
(d) Stranded coated copper, size as indicated, with EPR insulation, and thermoset jacket 

.2 Final connections of all control wiring terminating at the engine or generator to be installed in FT4 
jacketed liquid tight flexible conduit.  

2.27 Factory Test Procedure 

.1 Supplier shall conduct performance and full load tests in his factory, to be witnessed by Engineer and 
Independent Testing Organization (ITO) upon completion of assembly at factory and prior to shipping 
to prove that unit will start automatically, pick up load and operate as required, in accordance with the 
article “Source Quality Control” at the beginning of this specification. 
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.2 Notification of factory test shall be given a minimum of ten (10) working days in advance.  Dismantling 
and shipment from factory test bay shall not occur until deficiencies have been corrected and the 
system retested to the satisfaction of the Engineer and certified as being acceptable for shipment. 

.3 The test shall include: 

.1 Demonstration of automatic start system 

.2 A 4-hour full load test, utilizing an adjustable load at rated power factor 

.3 Demonstration of safety features 

.4 Demonstration of cycle crank tests. 

.5 Block loading tests from cold start: 0%-25%, 0%-50%, 50%-100% and 0%-100% 

.4 During test, the following parameters shall be recorded at 30 minute intervals: 

.1 Speed and frequency at steady state and step load changes 

.2 Phase volts and amps at steady state and step load changes 

.3 Load 

.4 Coolant temperature 

.5 Lubricating oil pressure  

.6 Exhaust temperature 

.5 Fuel consumption for duration of test shall be stated. 

.6 Provide a photograph of an oscilloscope trace of the sine wave generator output 60 cycle. 

.7 [Deleted]

.8 Synchronization and Automatic Transfer Tests 

(a) Demonstrate the emergency start and synchronizing and paralleling features of all generators 
as a system 

(b) Simulate utility power outages and demonstrate automatic operation of the system.   
(c) Demonstrate the functioning of all transfer control and synchronization safety devices by 

creating the actual conditions or simulating these conditions if the actual conditions cause 
deterioration or damage to the emergency system.   

(d) Demonstrate synchronization system, automatic transfer system and load management 
system with loadbanks, with a minimum capacity of 1350Kw. Tests shall include load steps to 
verify synchronization and load pick-up following simulated loss of utility power.  

2.28 Acceptance Test (Final On-site Testing) 

.1 A competent Diesel-generator expert shall be supplied for as long as is necessary for commissioning 
and witness testing and for two working days, at a time convenient to Owners, to instruct Owners' 
staff in maintenance and operation, and in addition shall be present during on-site commissioning and 
acceptance test.   

2.29 Manufacturers/Suppliers 

.1 The suppliers tendering the equipment and services under Division 26 shall include preparation and 
submission of technical documents listed herein as well as the services of a site technical 
representative to assist during installation in the performance of commissioning and witness testing 
program and conduct training of the Owners staff. 
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.2 Diesel set shall be as manufactured by one of the following: 

Standard of Acceptance 

 Cummins Eastern Canada 

 Total Power - Generac 

 Toromont Cat Power Systems 

 Wajax Power Systems 

 Pritchard Power Systems – Kohler 

 Paramount Power Systems 

 LMR 

 

3 EXECUTION 

3.1 Installation General 

.1 Prior to project completion, revise all wiring diagrams submitted as Shop Drawings to "As-Built" condi-
tion, prepare photo reductions of same and include them in the Operation and Maintenance Manual. 

3.2 Installation of Engine Generator Set 

.1 Mount Diesel-generator package on structural steel base with suitable adjustable steel spring 
vibration isolators with sound pads mounted between steel base and concrete base pad. Division 26 
to provide concrete base pad and paint with oil resistant paint.  Touch-up areas marred in transit or 
installation. 

.2 Install complete starting system including batteries, jumpers and cables and battery charger. Provide 
2#4/0 EPR extra flex copper cable connections from starting battery to [each] starter. 

.3 Provide flexible fuel connections to fuel system isolating valves provided by Division 20, complete 
with all necessary flexible fuel connections between various filter components and engine. 

.4 Mount and assemble Racor water separator and provide flexible fuel connection to engine.   

.5 Provide full size galvanized steel drip pan under engine and a separate pan under the Racor fuel filter 
assembly. 

.6 Ground generator frame to building ground and/or perimeter ground system.  

.7 Install the flexible hose supplied by the engine manufacturer between the engine crankcase vent 
connection over to the atmosphere side of the radiator exhaust plenum, for venting of crankcase 
fumes to atmosphere. Provide necessary cutting and patching, and sleeve through plenum, with final 
connections of hose. 

.8 Install the engine exhaust silencer, flexible connection at engine, and miscellaneous nuts, bolts, 
gaskets and all miscellaneous hardware required to complete the installation of the exhaust system 
from the engine up to and including the flanged outlets of the silencers  

3.3 Installation of Engine Control Panel 

.1 Provide incoming and outgoing cable connections. 
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.2 Provide interconnecting power and control wiring between Diesel-generator and control panel. 

.3 Terminate all power cables with two-hole long barrel compression connectors equal to Burndy YA-2N. 

.4 Provide interconnecting control wiring connections as shown and as required.  

.5 Provide grounding of each control panel to building ground bus with two separate runs of a #4/O 
green insulated copper in conduit. Terminate with Burndy YA-2N lugs. 

.6 Install complete DC control power system including batteries, jumpers and cables and battery charger 
and connect to control panel with 2#8 + ground in conduit. 

.7 Extend DC control wiring 2#8+ ground in conduit to engine starting battery for control power 

.8 Touch up small areas marred in transit or during installation with touch up paint. Repaint entire 
switchboard using electrostatic process where large areas of significant damage to factory finish has 
occurred.  

.9 Provide and install new rubber mats 3' wide 1/4" thick 17,000 volt rating, American Biltrite Canada 
Ltd., in front and rear of control panels for a continuous and neat appearance. Do not place mats until 
work is completed and room has been thoroughly cleaned. Clean or replace any existing mats dirtied 
or damaged during the installation. 

3.4 Installation of Miscellaneous Components  

.1 Provide power and control wiring between engine control panel and diesel combustion air dampers 
and ventilation dampers. Division 26 to provide 120 V secondary power source from local120V 
emergency panel to the control panel switching relay to permit dampers to close when engine shuts 
down. 

.2 Division 26 to provide 8 conductor #12 MICC cable from each Automatic Transfer Switch to the diesel 
generator control panel for engine start contact, ATS in normal position status, ATS in emergency 
position status, and ATS in bypass position status. 

.3 Division 26 to provide 4 conductor #12 MICC cable from each Fire Pump ATS/Control Panel, and 
each Sprinkler Pump ATS/Control panel to the engine generator control panel for engine start contact 
and ATS in emergency position status. 

.4 Supply one per engine Remote Emergency Stop mushroom head pushbutton station with lift type 
guard, with size 6 label, wired to shut down the engine immediately. Contractor to mount outside of 
room, and wire to control panel. 

.5 Division 26 to provide connection from control panel to fire alarm panel to indicate engine running and 
trouble condition on fire alarm annunciator. 

.6 Provide power and control wiring between engine control panel and the diesel fuel tank level 
controller to obtain “Fuel Low Level” alarm contact.  

.7 Provide control wiring connection between engine control panel and fuel leakage detection system 
panel. 

.8 Provide control wiring to battery charger and automatic transfer switches for remote monitoring 
indication on the centralized electrical monitoring system. 
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.9 Install 2- #10 AWG in 19 mm conduit interconnection the normal, emergency, and generator control 
switchboards for control power interconnection, for proper operation of centralized electrical 
monitoring system devices. 

.10 Provide control wiring connection between engine control panel and fuel leakage detection system 
panel. 

3.5 Testing 

.1 Conduct an acceptance test of the complete emergency power system after preliminary runs and test 
have been made.  Conduct this test on site after completion of installation. This acceptance test shall 
be as described under the article Site Tests in Section 2 above. In the event of equipment or 
component failures interrupting completion of test, correct the deficiency and repeat test until 
satisfactorily completed without failure. 

.2 Demonstrate functioning of safety devices, pilot lights, controls, remote monitoring on the Building 
Automation System and Fire Alarm system, operation of any remote controls and indicators on the 
remote annunciator, and operation of all interconnections and alarms to battery charger, fuel system, 
leak detection panel, dampers, Automatic Transfer Systems, etc... 

.3 Immediately following the load test a sample of lubricating oil shall be taken for lab analysis. 

.4 After completion of tests replace all air, fuel and lubricating oil filters with new elements and change 
the lube oil. 

.5 Provide temporary cables and temporary load bank for on-site testing, complete with terminal lugs on 
cables. 

3.6 Site Tests 

.1 General 

.1 Upon completion of the installation of the emergency power supply system, the installation shall 
be tested to ensure conformity to the requirements of Standard C282. Provide Engineer and ITO 
with a minimum of ten (10) working days written notification of the proposed test date 

.2 All construction within the diesel generator room is to be completed and the room is to be 
thoroughly cleaned prior to starting the engine for the first time. 

.2 The generator manufacturer will be required to participate in the complete commissioning process 
including sub-systems affecting the operation of the diesel generators. 

.1 The diesel generator manufacturer shall provide an initial review and start-up of the generators 
prior to any sub-system test requiring the use of the diesel generators. Provide documentation 
that sub-system pre-functional testing can be completed with the use of the diesel generators. 

.2 There is no requirement for the presence of the diesel generator manufacturer at sub-system 
equipment non-running pre-functional verifications. 

.3 The diesel generator manufacturer shall be present during the following sub-system equipment 
running and measurement functional tests: 

(a) Fuel Pumps and associated controls. 
(b) Day Tank Fuel Sensors and Alarms 
(c) Main Tank Fuel Sensors and Alarms 
(d) Fuel Inventory System 
(e) Dampers 
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(f) Generator Sound Measurements 
(g) Generator Emission Measurements 
(h) Generator Switchboard 
(i) Automatic Transfer Switchboard including load management verification 
(j) Connections to Building Automatic System 
(k) Connections to Fire Alarm System 
(l) 125VDC Power Plant 
(m) Neutral Grounding Resistors (at Generators and at Generator Switchboard) 

.4 The diesel generator manufacturer shall include for a minimum of two (2) full day integrated 
system tests required to demonstrate that the complete emergency power system functions per 
the contract documents when all sub-systems and components have been installed and inter-
connected.  

.3 Operational Test 

.1 Provide temporary loadbreak switch connected to the new loadbank quick connect 

.2 Prior to any system testing, individually perform the following tests on each diesel generators 
using the connected load banks through the Automatic Transfer Switchboard and Generators 
Switchboard: 

(a) Demonstration of automatic start system 
(b) With 100% rated full load, operate set for four (4) hours, taking readings at 30 min intervals, 

and record following: 

• Time of reading. 

• Running time. 

• Ambient temp in °C. 

• Fuel consumption 

• Lube oil pressure in kPa. 

• Lube oil temp in °C. 

• Engine coolant temp in °C. 

• Exhaust stack temp in °C. 

• Alternator voltage. 

• Alternator current:  

• Power in kW. 

• Frequency in Hz. 

• Power Factor. 

• Battery charger current in A. 

• Alternator cooling air outlet temp. 

(c) After completion of four (4) hour run, demonstrate following features, shut down devices and 
alarms: Demonstrate low oil pressure and high engine temperature shutdown devices 
operation without subjecting engine to these excesses. 

• Cycle crank test 

• Over cranking. 

• Over speed. 

• High engine temp. 

• Low lube oil pressure. 

• Simulated Short circuit, to verify operation of differential protection.  

• Alternator over voltage. 

• Low battery voltage, or no battery charge. 

• Manual remote emergency stop. 

• High alternator temperature. 

• All other safety features 
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(d) Next install continuous electronic power quality meter with sufficient storage capacity and of 
sufficient sampling rate to record frequency and voltage variations during load switching 
procedures. Each load change delayed until steady state conditions exist. Switching 
increments to include: 

• No load to full load to no load. 

• No load to 75% load to no load. 

• No load to 50% load to no load. 

• 25% load to 100% load to 25%. 

• 50% load to 100% load to 50%. 

.3 With the engine in a "cold start" condition and the test load banks connected, power failures will 
be simulated by opening switch LIS-9 supplying the normal power to the normal terminals of the 
Automatic Transfer Switchboard.   

.4 On-site tests shall be completed to demonstrate all emergency power system sequences of 
operation, including: 

(a) Normal power failure scenario 
(b) Failure of one (1) generator to start following a utility failure. Repeat tests such that both 

generators are set as the failing generator. 

• With loading on the highest priority breaker below the rating of one (1) generator 

• With loading on the highest priority breaker above the rating of one (1) generator 

(c) Failure of one (1) generator while the emergency power system is running on generator 
power supplied by two (2) generators. Repeat tests such that both generators are set as the 
failing generator. 

• With loading on the highest priority breaker below the rating of one (1) generator 

• With loading on the highest priority breaker above the rating of one (1) generator 

(d) No Load Testing Mode 
(e) Transfer Test Mode 

• With both generators available. 

• With failure of one (1) generator following the transfer to emergency power. 

(f) Demonstration of ADD and SHED load management system. 

.5 The following data shall be observed and recorded for each testing scenario: 

(a) time delay on start 
(b) cranking time until the engine starts and runs 
(c) time required to come up to operating speed 
(d) time until first generator is connected to the bus 
(e) time until second generator is paralleled with the bus 
(f) time required to achieve steady-state condition with the Automatic Transfer Switchboard 

transferred to the emergency position 
(g) voltage, frequency, and amperes at start-up and at any observed change in load 
(h) Engine oil pressure, water temperature where applicable, and battery charge rate at 5 min 

intervals for the first 15 minutes, and at 15 minute intervals thereafter 
(i) time delay on retransfer for Automatic Transfer Switchboard 
(j) time delay on engine cooldown and shutdown. 

.6 Following the operational test prescribed above each the emergency generator system shall be 
subjected to an additional four (4) hour 100% load test (3300kW), using the temporary portable 
test load banks. 

.7 The building load shall not be used as part of the test load. Unity power factor is acceptable for 
on-site testing, 

.8 Demonstrate all alarm connections to remote systems including the fire alarm and building 
automation system. 
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.4 Pull the Plug Tests 

.1 At the conclusion of the migration activities, a Pull the Plug Test shall be completed using 
migrated Owner building load. 

.2 With the engine in a "cold start" condition, a power failure shall be simulated by opening switches 
supplying the normal power to the building. 

.3 The emergency power system shall support the load for one hour after which normal power shall 
be restored to the normal main breakers of the Automatic Transfer Switchboard. 

3.7 Installation by Generator Supplier 

.1 Provide a complete Diesel-generator set and control panel power system. Deliver FOB job site on a 
flat bed tractor trailer, suitable protected during shipping from the environment. 

.2 Verify power and control wiring connections between engine generator, engine control panel and 
diesel combustion air dampers and ventilation dampers, battery charger and automatic transfer 
system, building automation system and fire alarm system. 

.3 Provide temporary cables and temporary load bank for on-site testing, complete with terminal lugs on 
cables. 

.4 Conduct an acceptance test after preliminary runs and set up / calibration tests have been made.  
Conduct this test on site after completion of installation. This acceptance test shall be a minimum of 
four hours duration with full rated load plus verification of the system performance. In the event of 
equipment or component failures interrupting completion of test, correct the deficiency and repeat test 
until satisfactorily completed without failure. 

.5 After completion of above test, perform tests to demonstrate overheat protection, low oil pressure 
protection and over-speed protection. Demonstrate functioning of safety devices. 

.6 After completion of tests replace all air, fuel and lubricating oil filters with new elements and change 
the lube oil. 

.7 Include costs of 1st year routine maintenance (with all filters) in bid price). 

.8 Revise all wiring diagrams submitted as Shop Drawings to "As-Built" condition, prepare photo 
reductions of same and include them in the Operation and Maintenance Manual. 

 

 

END OF SECTION  
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Addendum 
Project: Kingston Health Sciences Centre 

Kingston General Hospital 
Emergency Power System Upgrade Project 

Contract No.: 10434805 (HHA: 2250139) 

Bid Number: 10434805-ME-02 
Power Generation, Diesel Generator 

Addendum No.: 01 

Date Issued: Tuesday, March 31, 2026 

No. of Pages: 5 pages  

The following Addendum shall be read in conjunction with and become part and parcel of the bid documents and shall supersede 
the drawings and or specifications where applicable.  Upon receipt to same, staple this Addendum directly to the inside front cover 
of the specifications. The Proponent shall bring this Addendum to the attention of all subcontractors, trades and suppliers. 
 

1. The following documentation is issued under this Addendum. 

 

1.1 HDR Addendum No. A01, dated 2026-03-31 3 pages 
1.2 HHA Addendum No. E-01, dated 2026-03-31 1 page 

 

 

Per:          
Kevin Henry, P.Eng 
Project Manager 

 End of Addendum 01
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The following Addendum shall be read in conjunction with and become part and parcel of the tendering documents and shall supersede 
the drawings and/or specifications where applicable.  Upon receipt to same, staple this Addendum directly to the inside front cover of 
the specifications. The Proponent shall bring this Addendum to the attention of all subcontractors, trades and suppliers. 
 

Addendum No. A01 

 

1. General Clarifications 
 

1.1. Proponent Questions: 
1. Q: We would like to do a site visit to look at the existing set up. Can that be accommodated? 

A:  Proponents are asked to contact KHSC to coordinate a visit to review the existing set-up: 
Jamie Thompson,  
Project Manager 
KHSC Planning Office  
Jamie.Thompson@KingstonHSC.ca  
 

2. Q: Specification Section 26 32 13 item 1.3.5 requires us to include “Cost for service calls 
made necessary to maintain the total emergency power system in optimal operating 
conditions during the two-year warranty period”. We are interpreting this as service calls for 
warranty repairs. Please confirm this does not mean we are to include the Preventative 
maintenance service cost. (If Preventative maintenance service cost to be included, we would 
like to know call frequency to be covered in our quote). 
A: Service calls are for warranty repairs. Preventative Maintenance service is excluded.  
 

3. Q: Specification Section 26 32 13 item 2.18.11 requires synchronizing. Although the 
generators include synchronizing capability, its use may ne limited in this application. As the 
generators need to parallel with existing unit, we would like to know if voltage bias and 
frequency bias signals can be provided by a external synchronizer provided by others. Our 
understanding is that the master controller, paralleling switchgear is excluded from this 
tender. 
A: Refer to HHA addendum No. E-01. 
 

4. Q: Specification Section 26 32 13 item 2.18.12 to 20 same as clarification request 3 above. 
A: Refer to HHA addendum No. E-01.  
 

5. Q: Specification Section 26 32 13 item 2.25. As the generator needs to run in parallel with two 
existing units compatibility between the units is critical. Please let us know the existing unit 
details. We understand the units are SDMO. However, we need to know the alternator pitch 
which is very critical. The generator specifications ask for 2/3 pitch alternators. Can you 
please confirm the existing alternators are also 2/3 pitch. 
A: Information is limited to existing unit name plates as follows: 
 
 

mailto:Jamie.Thompson@KingstonHSC.ca
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Generating Set 

 
Alternator / A.C. Generator 
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Diesel Engine 

 
 

6. Q: Specification Section 26 32 13 item 2.27. 8 requires the generator to be factory tested with 
the switchgear and load management system. Please Confirm this is excluded. 
A: Refer to HHA addendum No. E-01. 
 

7. Q: Extension of closing date by one week. 
A: The closing date remains unchanged. 
 

8. Q: Could you please advise if the April 2027 delivery date is a hard spec? 
A: As noted in the RFP, the Preliminary Project Schedule is dependent on the information 
provided by the proponents. KHSC is interested in the earliest standard delivery to site. 
 

2. RFP Documents 
2.1. Refer to HHA addendum No. E-01. 

 
 

End of Addendum No. A01 
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Issued for Addendum E-1 (Pre-Tender) 
 

ADDENDA 
00 91 13 

 

Addendum No.:    E-01 

RFP 10434805-ME-02 

The information listed below is to form part of the Contract Documents. All associated costs are to be included in the Bid Price 

shown on the Bid Form. Acknowledgment of this Addendum, by number, is to be shown in the space provided on the Bid Form. 

1 SPECIFICATIONS 

1.1 Section 26 32 13 Power Generation Diesel (not re-issued) 

.1 Items 2.18.11 through 2.18.20 included for information only. External synchronizer to be provided as 
part of future tender package. New generator to include synchronizing capability. 

.2 Delete 2.27.8 Synchronization and Automatic Transfer Tests 
 

End of Section 

March 31, 2026 
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Addendum 
Project: Kingston Health Sciences Centre 

Kingston General Hospital 
Emergency Power System Upgrade Project 

Contract No.: 10434805 (HHA: 2250139) 

Bid Number: 10434805-ME-02 
Power Generation, Diesel Generator 

Addendum No.: 02 

Date Issued: Monday, April 06, 2026 

No. of Pages: 48 pages  

The following Addendum shall be read in conjunction with and become part and parcel of the bid documents and shall supersede 
the drawings and or specifications where applicable.  Upon receipt to same, staple this Addendum directly to the inside front cover 
of the specifications. The Proponent shall bring this Addendum to the attention of all subcontractors, trades and suppliers. 
 

1. The following documentation is issued under this Addendum. 

 

1.1 HDR Addendum No. A02, dated 2026-04-06 05 pages 
1.2 HHA Addendum No. E-02, dated 2026-04-02 42 pages 

 

 

Per:          
Kevin Henry, P.Eng 
Project Manager 

 End of Addendum 02 
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The following Addendum shall be read in conjunction with and become part and parcel of the tendering documents and shall supersede 
the drawings and/or specifications where applicable.  Upon receipt to same, staple this Addendum directly to the inside front cover of 
the specifications. The Proponent shall bring this Addendum to the attention of all subcontractors, trades and suppliers. 
 

Addendum No. A02 

 

1. General Clarifications 
 

1.1. RFP Terms: 
The RFP Terms, including the RFP Submission Deadline are amended as follows: 

a. Revise the RFP Item 4.2 key dates table to reflect the following changes: 
 

Event Date 

RFP Issue Date 2026 March 24 

Questions to be Submitted in Writing (see 
Section 4.4.1 (Submission of Questions)) 

2026 April 9 

Addenda Deadline (see Section 4.4.3 (Issued 
Addenda)) 

2026 April 14 

RFP Submission Deadline 2026 April 17 at 3:00pm local time   

Proposal Evaluations Complete 2026 April 22 

Close of Debrief Period (see Section 4.13 
(Debriefing)) 

2026 April 30 

 
1.2. Proponent Questions: 

 
1. Q: 26 32 13 Power Generation Diesel 1.5.2.8/2.12.2: Best battery selector is required in  

submittals, confirm requirement for dual redundant battery banks and chargers for each bank. 
A: Refer to HHA addendum No. E-02 
 

2. Q: 26 32 13 Power Generation Diesel 1.14.1.6 – Factory test at 100% full load.  Please clarify 
if this test is of the open power unit, or the completed package with the generator in a custom 
enclosure. Also, please clarify if this test is 4 hours at 2000 kW, 1.0 PF (resistive test) or 4 
hours at 2000 kW 0.8 PF (rated load/reactive test). 
A: Refer to HHA addendum No. E-02 
 

3. Q: 26 32 13 Power Generation Diesel 2.1.1: Specification allows for a standby-rated genset if 
it can deliver “full load” for a minimum of 500 hours per year. As standby and prime ratings 
are typically limited to a 70% average load factor per ISO 8252, please confirm this full load 
requirement.  Also, would a 1980 kW prime-rated / 2200 kW standby-rated generator be 
acceptable? 
A: Refer to HHA addendum No. E-02 
  

4. Q: 26 32 13 Power Generation Diesel 2.1.2: Advise required transformer in-rush and motor 
starting step load currents. 
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A: Refer to HHA addendum No. E-02 
 

5. Q: 26 32 13 Power Generation Diesel 2.1.5: Confirm genset engine size is to be based on 
standby/prime rating, not continuous use rating. 
A: Refer to HHA addendum No. E-02 
 

6. Q: 26 32 13 Power Generation Diesel 2.2.4: Confirm engine is not to be oversized to meet 
transient responses listed at 2000KW load step. Please provide the actual site load step for 
confirmation of transient performance. 
A: Refer to HHA addendum No. E-02 
 

7. Q: 26 32 13 Power Generation Diesel 2.3.4 – Please define light loads for extended operating 
periods. 
A: Refer to HHA addendum No. E-02 
 

8. Q: 26 32 13 Power Generation Diesel 2.8.3: As the unit has a base tank, confirm the auxiliary 
Tuthill pump with a six-meter lift is not required, as it adds a failure point to the system. 
A: Refer to HHA addendum No. E-02 
 

9. Q: 26 32 13 Power Generation Diesel 2.8.4: Maintaining 38 degree C fuel oil return 
temperature with an oil to air cooler is not possible in 40 degree C ambient. Please define the 
actual requirement.    
A: Refer to HHA addendum No. E-02 
 

10. Q: 26 32 13 Power Generation Diesel  2.8.5 – Racor 79/1000FG fuel filters are not available 
with a ULC listing.  Please confirm OEM fuel water separators and primary filtration is 
adequate, or if a non-ULC filter is required, and site variance with TSSA will be covered in the 
installation contract. 
A: Refer to HHA addendum No. E-02 
 

11. Q: 26 32 13 Power Generation Diesel 2.21/2.22/2.23/2.24: Please confirm that control wiring 
requirements do not apply to actual gensets so that factory ULC2200 certification will not be 
voided.   
A: Refer to HHA addendum No. E-02 
 

12. Q: 26 32 13 Power Generation Diesel 2.13.2 – Confirm isolators are to be bolted to the top of 
the tank/support rails in the walk-in enclosure. 
A: Refer to HHA addendum No. E-02 
 

13. Q: 26 32 13 Power Generation Diesel  2.14.11 – Please confirm if recirculation dampers are 
required, or if only intake and exhaust dampers are required to maintain 10°C in stand-by 
conditions. 
A: Refer to HHA addendum No. E-02 
 

14. Q: 2.18.11 – Synchronizing 

•The current system on the existing SDMO X2300UC2 generators is proprietary controls  
(Kerys made by Sorel/SDMO).  These controls load share via dedicated CANBUS, and are 
not compatible with 3rd party controls. 

•The current system utilizes true dead bus paralleling (close before excitation), bringing both  
units online synchronized in <10 seconds from a call to start. 

•This section of the RFP describes conventional on-speed paralleling.  
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A: Refer to HHA addendum No. E-02 
 

15. Q: 26 32 13 Power Generation Diesel  2.18.12 – Should the system be designed for 2 or 3 
generators? 
A: Refer to HHA addendum No. E-02 
 

16. Q: 26 32 13 Power Generation Diesel 2.18.13, 2.18.15 - Please confirm that on-speed 
parallelling is acceptable, and the loading of emergency loads can be managed not to 
overload the available generators on the bus during start and paralleling. (need to limit load to 
2.0 MW until the 2nd unit syncs) 
A: Refer to HHA addendum No. E-02 
 

17. Q: 26 32 13 Power Generation Diesel 2.18.24 – existing generators have remote 
annunciators in the electrical room and maintenance hallway.  These RA’s have individual 
lamps meeting CSA-C282 table 1 plus additional lamps, and 2 analog meters.  Please 
confirm if remote annunciators are needed for the new generator. 
A: Refer to HHA addendum No. E-02 

 
18. Q: 26 32 13 Power Generation Diesel  3.6.2.3.(a) (c) Will there be a transfer pump and main 

tank feeding the 72 hr base tank? 
A: Refer to HHA addendum No. E-02 
 

19. Q: 26 32 13 Power Generation Diesel 3.6.2.3.(f) – Please clarify if the sound test is with a 
calibrated meter, or by an accredited certified company? 
A: Refer to HHA addendum No. E-02 
 

20. Q: 26 32 13 Power Generation Diesel 3.6.2.3.(g) – Will emission testing be required on-site if 
the unit is Tier 2 certified? 
A: Refer to HHA addendum No. E-02 

 
21. Q: 26 32 13 Power Generation Diesel 3.6.2.3.(l) – Please clarify where the 125VDC system is 

needed. 
A: Refer to HHA addendum No. E-02 
 

22. Q: 26 32 13 Power Generation Diesel 3.6.3.2.(b) – Please confirm if the site test is 4 hours or 
6 hours. 
A: Refer to HHA addendum No. E-02 
 

23. Q: 26 32 13 Power Generation Diesel 3.6.3.4 – Test describes 2 generators, please confirm if 
the final system will include 2 or 3 generators (2 existing plus one new) 
A: Refer to HHA addendum No. E-02 
 

24. Q: 3.6.3.6 – Please clarify the 3300 kW 100% load test.  Should this read 2000 kW? 
A: Refer to HHA addendum No. E-02 
 

25. Q: Drawing E-02 

•  Note 5 shows that only the generator and enclosure are part of the pre-tender scope.   

•  How do the controls on the existing units get upgraded to match the new unit?  Should this  
    not be sourced from one vendor and be part of the pre-purchase? 
A: Refer to HHA addendum No. E-02 
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26. Q: Please confirm if the new generator is to only sync across its unit-mounted breaker, or if 
synchronizing is also required across the 2500 A breaker noted as N.O in EPA-2, connecting 
EPA-2 to EPA. 
A: Refer to HHA addendum No. E-02 
 

27. Q: The current generator control system has management of the ATS to prevent 2 or more 
transfer switches from transferring at the same time due to allowable interrupting capacity. 
Please confirm if this is to be considered in the generator supply or if it will be part of the 
EAP-2 and PLC supply. 
A: Refer to HHA addendum No. E-02 
 

28. Q: Does the generator main breaker need to be 65 kA? 
A: Refer to HHA addendum No. E-02 
 

29. Q: an extension to the RFP closing date 
A: Refer to Add A02 item 1.1 

 
 

2. RFP Documents 
 

2.1. Specification Section 00 43 23 ME-02 (Re-issued): Add the words “Existing Unit Controls 
Upgrade (Not part of Base Bid)” in the Description of Alternative Price as Item 2. Indicate the Effect 
on Base Bid Price to provide an Existing Unit Controls Upgrade. 

 
 
 

End of Addendum No. A02 



Kingston Health Sciences Centre  00 43 23 ME-02 
KGH Emergency Power Upgrade -
Generator Specification 

 Page 2 of 2 

Alternative Prices Bid Form Supplement 

 

HDR Architecture Associates Inc. 
Project No. 10434805 

 Date Issued: 2026.04.06 
Issued for A02 

   
 

Schedule of Alternative Prices (VAT NOT INCLUDED) 

Values are presented in Canadian dollars (CAD), and exclude Value Added Taxes (VAT). For 

this project Value Added Taxes shall mean the Harmonized Sales Tax (HST) at 13%. 

Item Description of Alternative Price Effect on Base Bid Price 

  Add Deduct 

1 Net change in base Bid Price for supply of material described in this 
Diesel Generator RFP 10434805-ME-02 irrevocable in the form 
submitted by the Bidder for a period of two hundred and seventy 
(270) days running from the Proposal Submission Deadline. 
Engineering and shop drawings would be awarded within the same 
period of time as the base RFP terms. The contract completion 
time would remain effective relative to acceptance (full notice to 
proceed). 
 
For clarity: This Alternative Price is open to acceptance beyond the 
period of time for the base Bid Price. 

  

2  
 

  

3  
 

  

4  
 

  

5  
 

  

6  
 

  

7  
 

  

 

END OF SECTION 

Existing Unit Controls Upgrade (Not part of Base Bid)
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ADDENDA 
00 91 13 

 

Addendum No.:    E-02 

RFP 10434805-ME-02 

The information listed below is to form part of the Contract Documents. All associated costs are to be included in the Bid Price 

shown on the Bid Form. Acknowledgment of this Addendum, by number, is to be shown in the space provided on the Bid Form. 

1 CLARIFICATIONS 

1.1 Responses to questions asked during tender period: 

.1 Question: 26 32 13 Power Generation Diesel 1.5.2.8/2.12.2: Best battery selector is required in 
submittals, confirm requirement for dual redundant battery banks and chargers for each bank.  

.1 Answer: Confirmed. 

.2 Question: 26 32 13 Power Generation Diesel 1.14.1.6 – Factory test at 100% full load.  Please clarify 
if this test is of the open power unit, or the completed package with the generator in a custom enclosure.  
Also, please clarify if this test is 4 hours at 2000 kW, 1.0 PF (resistive test) or 4 hours at 2000 kW 0.8 
PF (rated load/reactive test). 

.1 Answer: Complete package, 1.0 PF. 

.3 Question: 26 32 13 Power Generation Diesel 2.1.1: Specification allows for a standby-rated genset if it 
can deliver “full load” for a minimum of 500 hours per year. As standby and prime ratings are typically 
limited to a 70% average load factor per ISO 8252, please confirm this full load requirement.  Also, 
would a 1980 kW prime-rated / 2200 kW standby-rated generator be acceptable? 

.1 Answer: full load to be 2000kW. 1980kW prime/2200kW standby would be acceptable if it can 
meet requirements listed. 

.4 Question: 26 32 13 Power Generation Diesel 2.1.2: Advise required transformer in-rush and motor 
starting step load currents. 

.1 Answer: Refer to E02 – 450kVA TE3 and TE4 downstream. Motor currents not required. 

.5 Question: 26 32 13 Power Generation Diesel 2.1.5: Confirm genset engine size is to be based on 
standby/prime rating, not continuous use rating. 

.1 Answer: standby/prime rating 

.6 Question: 26 32 13 Power Generation Diesel 2.2.4: Confirm engine is not to be oversized to meet 
transient responses listed at 2000KW load step. Please provide the actual site load step for confirmation 
of transient performance.  

.1 Answer: Engine does not need to be oversized. Site step load estimated at 1000kW.  

.7 Question: 26 32 13 Power Generation Diesel 2.3.4 – Please define light loads for extended operating 
periods. 

.1 Answer: Approximately 500kW 

.8 Question: 26 32 13 Power Generation Diesel 2.8.3: As the unit has a base tank, confirm the auxiliary 
Tuthill pump with a six-meter lift is not required, as it adds a failure point to the system.  

.1 Answer: Not required. 

.9 Question: 26 32 13 Power Generation Diesel 2.8.4: Maintaining 38 degree C fuel oil return temperature 
with an oil to air cooler is not possible in 40 degree C ambient. Please define the actual requirement.    
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.1 Answer: We do not anticipate 40C ambient temperature. Also, with the amount of liquid stored in 
the tank, the blended temperature will not reach to that level. 

.10 Question: 26 32 13 Power Generation Diesel 2.8.5 – Racor 79/1000FG fuel filters are not available with 
a ULC listing.  Please confirm OEM fuel water separators and primary filtration is adequate, or if a non-
ULC filter is required, and site variance with TSSA will be covered in the installation contract. 

.1 Answer: OEM fuel water separators and primary filtration are acceptable. 

.11 Question: 26 32 13 Power Generation Diesel 2.21/2.22/2.23/2.24: Please confirm that control wiring 
requirements do not apply to actual gensets so that factory ULC2200 certification will not be voided.   

.1 Answer: Confirmed 

.12 Question: 26 32 13 Power Generation Diesel 2.13.2 – Confirm isolators are to be bolted to the top of 
the tank/support rails in the walk-in enclosure. 

.1 Answer: Confirmed 

.13 Question: 26 32 13 Power Generation Diesel 2.14.11 – Please confirm if recirculation dampers are 
required, or if only intake and exhaust dampers are required to maintain 10°C in stand-by conditions. 

.1 Answer: the recirculation dampers are not required. 

.14 it will be a 72h subbase tank so no additional main tanks are needed and the fuel filling process will be 
done by a fuel truck.Question: 26 32 13 Power Generation Diesel 2.18.11 – Synchronizing. The current 
system on the existing SDMO X2300UC2 generators is proprietary controls (Kerys made by 
Sorel/SDMO).  These controls load share via dedicated CANBUS, and are not compatible with 3rd party 
controls. The current system utilizes true dead bus paralleling (close before excitation), bringing both 
units online synchronized in <10 seconds from a call to start. This section of the RFP describes 
conventional on-speed paralleling.  

.1 Answer: Controllers to be updated in future package. 

.15 Question: 26 32 13 Power Generation Diesel Should the system be designed for 2 or 3 generators? 

.1 Answer: 3 generators . 

.16 Question: 26 32 13 Power Generation Diesel 2.18.13, 2.18.15 - Please confirm that on-speed 
parallelling is acceptable, and the loading of emergency loads can be managed not to overload the 
available generators on the bus during start and paralleling. (need to limit load to 2.0 MW until the 2nd 
unit syncs), 

.1 Answer: Yes, acceptable  

.17 Question: 26 32 13 Power Generation Diesel 2.18.24 – existing generators have remote annunciators 
in the electrical room and maintenance hallway.  These RA’s have individual lamps meeting CSA-C282 
table 1 plus additional lamps, and 2 analog meters.  Please confirm if remote annunciators are needed 
for the new generator. 

.1 Answer: Yes, required. 

.18 Question: 26 32 13 Power Generation Diesel 3.6.2.3.(a) (c) Will there be a transfer pump and main 
tank feeding the 72 hr base tank? 

.1 Answer: it will be a 72h subbase tank so no additional main tanks are needed and the fuel filling 
process will be done by a fuel truck. 

.19 Question: 26 32 13 Power Generation Diesel 3.6.2.3.(f) – Please clarify if the sound test is with a 
calibrated meter, or by an accredited certified company? 

.1 Answer: calibrated meter 

.20 Question: 26 32 13 Power Generation Diesel 3.6.2.3.(g) – Will emission testing be required on-site if 
the unit is Tier 2 certified? 
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.1 Answer: Yes, required. 

.21 Question: 26 32 13 Power Generation Diesel 3.6.2.3.(l) – Please clarify where the 125VDC system is 
needed. 

.1 Answer: If included as part of generator package, then needed. 

.22 Question: 26 32 13 Power Generation Diesel 3.6.3.2.(b) – Please confirm if the site test is 4 hours or 6 
hours. 

.1 Answer: 4 hours 

.23 Question: 26 32 13 Power Generation Diesel 3.6.3.4 – Test describes 2 generators, please confirm if 
the final system will include 2 or 3 generators (2 existing plus one new) 

.1 Answer: 3 generators 

.24 Question: 3.6.3.6 – Please clarify the 3300 kW 100% load test.  Should this read 2000 kW? 

.1 Answer: Yes, 2000kW is correct. 

.25 Question: Drawing E-02 Note 5 shows that only the generator and enclosure are part of the pre-tender 
scope.   

.1 Answer: Correct 

.26 Question: How do the controls on the existing units get upgraded to match the new unit?  Should this 
not be sourced from one vendor and be part of the pre-purchase? 

.1 Answer: Controls to be updated as part of the future tender package as the base scope. Provide 
a separate price to upgrade controls as part of this tender package. 

.27 Question: Please confirm if the new generator is to only sync across its unit-mounted breaker, or if 
synchronizing is also required across the 2500 A breaker noted as N.O in EPA-2, connecting EPA-2 to 
EPA. 

.1 Answer: Yes, required to synchronize across both. 

.28 Question: The current generator control system has management of the ATS to prevent 2 or more 
transfer switches from transferring at the same time due to allowable interrupting capacity.  Please 
confirm if this is to be considered in the generator supply or if it will be part of the EAP-2 and PLC 
supply. 

.1 Answer: Existing generator control system to remain as is. 

.29 Question: Does the generator main breaker need to be 65 kA? 

.1 Answer: Yes 65kA. 

2 SPECIFICATIONS 

2.1 26 32 13 Power Generation Diesel 

.1 Revise 2.1.2 – “The unit shall accommodate identified power transformer in-rush currents, motor 
starting, 100% step loads without stalling, fault current duties and exhaust stack back pressure limita-
tions all within the tolerances specified herein.” 

.2 Delete 2.8.3 

.3 Revise 2.8.5 – “Equip engine with a ULC listed fuel filter/water separator. Racor Fuel Filter/Water 
Separator, Model 79/1000 FG.  Include a control panel mounted #18-1551 vacuum pressure gauge 
connected between engine and filter.” 

.4 Revise 2.18.12 – “System shall be designed to start and parallel three (3) diesel generator sets.” 

 parallel three (3) diesel generator sets.” 
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.5 Revise 3.6.3.6 – “Following the operational test prescribed above each the emergency generator 
system shall be subjected to an additional four (4) hour 100% load test (2000kW), using the temporary 
portable test load banks.” 

3 DRAWINGS 

3.1 E-02 

.1 Add Drawing Note 7 – “Provide two remote annunciators for new Generator G-03 to be located in 
electrical room and maintenance hallway”  

.2 Add Drawing Note 8 – “Base scope – Existing G01 and G02 controls to be upgraded as part of future 
tender package. Provide separate price to upgrade controls as part of this pre-tender package” 

 
End of Section 

April 2, 2026 
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POWER GENERATION DIESEL 
26 32 13 

1 GENERAL 

1.1 General Requirements 

.1 Conform to Sections of Division 1 as applicable. 

.2 Conform to Section 26 01 01, Electrical General Requirements. 

1.2 Work Included 

.1 Work to be done under this Section shall include furnishing of labour, materials, and equipment 
required for installation, testing and putting into proper operation complete systems as shown as 
specified and as otherwise required. 

.2 General Schedule of equipment to be provided: 

.1 2000kW prime rated, 347/600 volt, 3 phase, 4 wire, meeting CSA C282-15 and CSA Z32-15 and 
additional requirements as noted herein. System shall comprise a fully automatic emergency 
generating plant capable of automatic starting, and producing rated power in the event of failure 
of normal supply. 

.2 Engine generator control panels, with monitor alarm and control system. 

.3 Starting battery and charger per diesel generator. 

.4 Control battery and charger per diesel generator.  

.5 Engine exhaust silencers and associated components.  

.6 Generator output circuit breaker 

.3 The services to be provided by the supplier under this section shall include but shall not be limited to 
the following for a complete and satisfactory operating system. 

.1 Shop drawings, fabrication and assembly as per "reviewed" shop drawings. 

.2 Interface control wiring diagrams, schedules and wire running lists between all components 
supplied and to all external devices identified in the contract documents. 

.3 Factory testing and supplementary witness testing.  Witness testing procedure to be submitted as 
a shop drawing for review by the Engineer, Independent Testing Organization and Owner 
appointed Commissioning Agent. 

.4 Delivery schedule and delivery DDP (Incoterms) – Kingston General Hospital – 76 Stuart St, 
Kingston, Ontario. 

.5 Technical supervision of unloading, site assembly, installation of power and control cable 
connections, battery installation and connections, and all other work normal to the electrical trade. 

.6 Commissioning, site testing including witness testing with temporary load banks.  Witness testing 
procedure shall be submitted as a shop drawing for review by the Consultant.  Rental cost of full 
capacity multi step load bank shall be included in Tender Price.  Handling, installation, temporary 
wiring and removal shall be by the Contractor. Site testing procedure to be submitted as a shop 
drawing in accordance with the testing requirements of the contract documents and Owner 
appointed Commissioning Agents requirements. These shall be reviewed by the Engineer, 
Independent Testing Organization and Owner appointed Commissioning Agent. 

.7 Providing technical staff and manuals for factory and field training of Owner's staff in the complete 
operation of the system. 
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.8 Warranty service on a priority basis (within 4 hours). 

.9 Data book including schematic diagrams of all circuit boards. 

.10 Check out of system one month prior to expiry of warranty period. 

.11 Services of a technical representative as required by the Owners to review production schedule, 
delivery dates, shop drawing changes, shop and field testing and training programs. 

.12 Unloading, hoisting and setting into place, and work normal to the electrical, mechanical and 
millwright trades such as providing interface power and control wiring to terminals within the 
equipment components and installation of major components shall be done by the Installation 
Contractor. 

.13 . 

.4 Include for the services of qualified factory trained technicians and service representatives to be on 
site for commissioning of systems and components and during the on-site "witness" testing program 
as long as necessary to make final adjustment for acceptance of the system. 

.5 Include for the services of qualified factory trained technicians and service representatives to conduct 
training of the facility operating staff in the operation and maintenance of the overall emergency 
power system. Should equipment fail during a training session, conduct a repeat session. 

.6 All on-site testing/commissioning, and site work requiring interruptions to Owner’s existing systems, 
shall be performed at Owner approved times. Assume premium time, between the hours of 23:00 to 
06:00 or on weekends exclusive of Owner imposed embargo dates. A list of presently known Owner 
embargo dates can be made available upon written request during the tender period. 

.7 Complete systems shall be left ready for continuous and efficient satisfactory operation. 

1.3 Warrantee 

.1 All equipment furnished under this contract shall be guaranteed by the Supplier for a period of 2 year 
following final site acceptance against: 

.1 Faulty or inadequate design, manufacture or operation. improper assembly. 

.2 Defective material or workmanship, or both. 

.3 Leakage, breakage or other failure that might occur under normal and proper operation of the 
equipment. 

.2 The complete emergency power system, including all accessories specified herein, shall be 
guaranteed against faulty and improper material and workmanship for a period of two (2) years from 
the date of final acceptance by the owner.  All system parts and component assemblies shall be 
guaranteed for two (2) years after acceptance. 

.3 The manufacturer shall correct any deficiencies in his equipment which occur during the two (2) year 
warranty period at no additional cost to the Owner.  This shall include all costs for material and 
labour.  The manufacturers technical representative shall be available on site on a priority basis i.e., 
within four (4) hours of being notified of a deficiency to repair the system. 

.4 Prior to the expiry of the warranty period, i.e. during the last month of the period, provide technical 
staff on a weekend to conduct an in depth checkout of the total emergency power system.  Replace 
any components which have become degraded to the point where their long term performance is 
questionable.  The cost of this service shall be included in the bid price. 
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.5 Cost for service calls made necessary to maintain the total emergency power system in optimal 
operating conditions during the two year warranty period shall be included in the bid price. 

1.4 References 

.1 Diesel-generator performance and accessories shall conform to latest CAN/CSA Standard C282. 

1.5 Shop Drawings and Product Data 

.1 Submit shop drawings and product data 

.2 Submit the following information, contained in a binder, for approval indicating make, model, type, 
dimensions, ratings, etc...: 

.1 list of components 

.2 engine 

.3 alternator 

.4 voltage regulator 

.5 governor 

.6 battery charger 

.7 battery 

.8 best battery selector units 

.9 cooling system 

.10 engine and generator mounting, including vibration isolators 

.11 silencer 

.12 location of fuel and lube oil filters 

.13 lube oil and coolant drain valves 

.14 air cleaners 

.15 engine instrument panel 

.16 main control panel 

.17 starting motor 

.18 block heaters 

.19 spares storage cabinets 

.20 radiator sizing calculations 

.21 power and control junction boxes 

.22 weights of all components 

.23 dimensioned outline of unit 

.24 confirmation of Diesel exhaust pipe diameter 

.25 brake horsepower versus rated speed curves 

.26 diesel fuel consumption and cooling water data 

.27 performance curves for local conditions and multipliers for ambient temperatures 

.28 generator decrement curves against generator breaker in switchgear 

.29 efficiency of generator 
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.30 confirmation of diesel exhaust back pressure and water coolant requirements. 

.31 flow diagrams for fuel, lubricating oil, and cooling systems 

.32 engine and generator control wiring diagrams 

.33 muffler/silencer including back pressure calculations 

.3 Submit decrement and generator damage curves to show fault current sustaining ability of generator 
as outlined. 

.4 Submit description of set operation including 

.1 automatic starting and transfer to load and back to normal power, including time in seconds from 
start of cranking until unit reaches rated voltage and frequency. 

.2 manual starting 

.3 manual emergency stop 

.4 interfaces with external connections including, but not limited to, intake air dampers, exhaust 
dampers, combustion dampers, fuel systems, building automation system, DC starting battery 
systems, Generator Switchboard and Automatic Transfer Switchboard. 

.5 submit description of automatic shutdown and alarms on 

.1 over cranking 

.2 over speed 

.3 high engine temperature 

.4 low lube oil pressure 

.5 short circuit 

.6 alternator over voltage 

.7 lube oil high temperature 

.8 thermistor over temperature on alternator 

.6 Physical Construction Drawings, completely dimensioned, showing: 

.1 Arrangement. 

.2 Plan, front view, and elevation views. 

.3 Required clearances for opening doors and for removing breakers. 

.4 Conduit or cable trays entrance locations and dimensions for both top and bottom entrance. 

.5 Bus bar locations and configurations. 

.6 Incoming and outgoing power cable terminator positions. 

.7 Field wiring terminal block locations, and all other terminal block locations. 

.8 Anchor bolt locations. 

.9 Grounding connections. 

.10 Weight of equipment. 

.7 Three line diagrams, with ANSI device function numbers used throughout, shall show all: 

.1 Instrument transformers. 

.2 Relays. 
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.3 Meters and meter switches. 

.4 Other pertinent devices. 

.8 Elementary Diagrams 

.1 Elementary (schematic) wiring diagrams shall be furnished for the electrically-operated breaker 
control scheme. 

.2 Each elementary diagram shall show all control devices and device contact, each of which shall 
be labelled with its proper ANSI device function number. 

.3 Each elementary diagram shall show device and terminal block terminal numbers. 

.9 Control Switches 

.1 Provide control switch development tables. 

.10 Detailed Connection (Wiring) Diagrams showing: 

.1 Approximate physical location of all items in each unit. 

.2 All wiring within each unit. 

.3 All interconnecting wiring between units. 

.4 Identification of all terminals, terminal blocks, and wires. 

.5 Clear identification, by some distinguishing method, of all interface wiring to remote devices.  This 
shall include, but not be limited to, leads from external current transformers, trip circuits from 
remote devices, auxiliary contacts to remote devices, AC control power, and separate incoming 
AC power.  This shall also include spare auxiliary contacts and relay contacts which shall be 
wired to terminal blocks for future use. 

1.6 Operation and Maintenance Data 

.1 Provide operation and maintenance data for diesel generator for incorporation into Operation and 
Maintenance Manual. 

.2 Include in Operation and Maintenance Manual instructions for particular unit supplied and not general 
description of units manufactured by supplier. Include all nameplate/sizing information. 

.3 Operating manual shall include fully detailed software program, documentation including descriptive 
sequence of operations and referenced to accompanying ladder logic diagrams.  This material shall 
be used in training Owner's staff in the system operation, maintenance and diagnostics.  Include the 
cost of the services of a technical representative for instructing the commissioning team in the system 
operation. 

.4 Five (5) complete sets of operation and maintenance manuals shall be provided for the system.  Turn 
over one set to the Engineer. These manuals shall be applicable to the engine, generator, battery and 
charger, control panel including the circuit breakers, controls instrumentation and all other 
components of the assembly.  The manuals shall include circuit and wiring diagrams, safety 
precautions, operating and maintenance instructions, including drawings, illustrations and 
identification of wiring. Coordinate breaker details and information with switchgear manufacturer. 

.5 Operation and maintenance instructions for engine and accessories, alternator and accessories, 
control panel, battery charger, battery, fuel system, engine room ventilation system, exhaust system 
and accessories, to permit effective operation, maintenance and repair. 

.6 Illustrated parts lists with parts catalogue numbers. 
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.7 As Built schematic diagrams of electrical power, control, and logic circuits. 

.8 Flow diagrams for: 

.1 Fuel system. 

.2 Lubricating oil. 

.3 Cooling system. 

.9 Certified copy of factory test results. 

.10 Maintenance and overhaul instructions and schedules. 

.11 Precise details for adjustment and setting of time delay relays or sensing controls which require on 
site adjustment. 

1.7 Maintenance Materials 

.1 Provide maintenance materials. Include: 

.1  2 sets of fuel filter replacement elements. 

.2  2 sets of lube oil filter replacement elements. 

.3  2 sets of air cleaner filter elements. 

.4  2 sets of fuses for control panel. 

.2 Provide one complete set of all special tools required for unit servicing. 

.3 Provide one battery service safety kit including: 

.1 Full face shield 

.2 Acid resistant gloves 

.3 Acid resistant apron 

.4 Acid neutralizing compound 

.5 Eye wash bottle 

.6 Battery top up bottle 

.7 Acid resistant wall mount rack to support the above 

.8 Hydrometer with wall mount bracket and acid resistant drip cup 

.9 10 Litres of distilled water. 

.4 Provide one heavy duty free standing spares storage cabinet of painted steel construction, 
approximately 40” wide by 18” deep, with not less than six heavy duty adjustable shelves each 
capable of supporting 175 kg. and with two hinged lockable doors. Cabinet to house the maintenance 
materials, special tools, Operation and Maintenance Manual plus a log book. 

1.8 Training program 

.1 Include in the services of a qualified technical representative at the factory and at the site to conduct 
"hands-on" training programs for the Owner's staff.   

.2 The amount of time to be included in the tender is three (3) days at the site for a total of 24 hours.   
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.3 The training shall include identification of components and diagnostic alarms as well as basic 
inspection, housekeeping and logging procedures.   

.4 Submit an outline of the training program for review, adjustment and approval by the engineer. 
Training will occur in three (3) separate one (1) day sessions, at a time convenient to the Owner, over 
the construction and warranty period.  

.5 Sessions may be videotaped by the Owner or Contractor as an aid to ongoing training of Owners 
staff. 

1.9 Provisions For Handling And Field Erection 

.1 Each shipping split of stationary structures shall be furnished with removable lifting angles and/or 
plates suitable for crane hooks or slings. 

.2 Each shipping split shall also be furnished with removable steel channel base plates which will permit 
using pipe rollers or dollies without damaging the frame steel of the equipment. 

1.10 Preparation For Shipment 

.1 Preparation for Shipment shall be in accordance with manufacturer's standards, unless otherwise 
noted.  

.2 The manufacturer shall be solely responsible for the adequacy of the Preparation for Shipment 
provision employed in respect of materials and application, to provide materials and their destination 
in ex-works condition when handled by commercial carrier systems. 

1.11 Shipping 

.1 The engine generator set assembly shall be capable of withstanding normal shipping and handling 
shocks and vibration without damage or deterioration. 

.2 If shipped separately, any components shall be individually crated and tagged with its proper unit 
number and the equipment number of the assembly to which it belongs. 

.3 Each "shipping section" shall be provided with a permanently-attached, readily-visible identification 
tag bearing the equipment number of the assembly of which it is a part. 

.4 Cost associated with transportation, insurance and road permits for delivery of equipment to job site 
shall be included in the bid price. 

1.12 Installation 

.1 Installation of the diesel generator equipment shall be in full accordance with, and under the technical 
supervision of the supplier.  Provide drawings showing general arrangement of all components 
including batteries, interconnecting wiring drawings and schedules suitable for use by the successful 
contractor. 

.2 Equipment shall be arranged or crated with features which make it easy for hoisting, rolling and 
jacking into place without damage to the equipment.  

.3 Include in the bid, the cost of a factory engineer or technician to supervise the site assembly and to 
commission, test, and certify the installation on site. 
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1.13 Submittals with Bid 

.1 The following drawings and information are to be submitted with the bidders tender: 

.1 Location of nearest local office staffed with regularly employed engineers and/or technicians who 
have been factory trained in the installation and service of the proposed equipment. 

.2 Number of Professional Engineers on staff, licensed in the Province of Ontario. 

.3 Name and location of factory trained engineers and technicians in regular employment with the 
system supplier qualified to service the proposed equipment, and their areas of expertise. 

.4 Resumes for key project personnel and the project manager assigned to the project, and their 
areas of expertise. Include information on key personnel from sub-suppliers (paralleling and 
synchronization controls and switchgear).  

.5 A list of similar installations in Canada (high voltage diesel generators and switchgear, critical 
facilities (data centers etc.)).  

.6 Typical response time for a qualified factory trained service engineer or technician to be on site 
following an "emergency" service call. 

.7 A document of compliance indicating compliance with each article of the specification, where 
compliance is not possible the article shall be noted and an explanation given, the document of 
compliance shall be signed by an officer of the company supplying the system. 

.8 Failure to provide the above information will result, at the discretion of the engineer and Owner, in 
the rejection of the RFP submission. 

.2 Submit the following information, contained in a binder, for approval indicating make, model, type, 
dimensions, ratings, etc...: 

.1 engine 

.2 alternator 

.3 voltage regulator 

.4 governor 

.5 control panel 

.6 weights of all components 

.7 Dimensioned outline of unit 

.8 Confirmation of Diesel exhaust pipe diameter 

.9 Brake horsepower versus rated speed curves 

.10 Diesel fuel consumption and cooling water data 

.11 Performance curves for local conditions and multipliers for ambient temperatures 

.12 List of components 

.13 Confirmation of diesel exhaust back pressure and water coolant requirements. 

.14 Confirmation of transient frequency and voltage performance under specified step load 
conditions, including 0-100%, 0-50%, 25 - 75%, and 50-100% load steps. 

.3 Preliminary Physical Construction Drawings, completely dimensioned, showing: 

.1 Arrangement. 

.2 Plan, front view, and elevation views. 
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1.14 Source Quality Control 

.1 Factory test each generator set including engine, alternator, control panels, and accessories in 
presence of Engineer and Independent Testing Agent.  

.2 Notify Engineer ten (10) working days in advance of date of factory test. 

.3 Prepare blank forms and check sheet with spaces to record data. At top of first sheet record: 

.1 Date 

.2 Generator set serial no. 

.3 Engine, make, model, serial no. 

.4 Alternator, make, mo` del, serial no. 

.5 Voltage regulator, make and model. 

.6 Rating of generator set, kW, kVA, V, A, r/min, Hz. 

.4 Mark check sheet and record data on forms in duplicate as test proceeds. 

.5 Demonstration of automatic start system 

.6 With 100% rated full load, operate set for 4 h, taking readings at 30 min intervals, and record 
following: 

.1 Time of reading. 

.2 Running time. 

.3 Ambient temp in °C. 

.4 Fuel consumption 

.5 Lube oil pressure in kPa. 

.6 Lube oil temp in °C. 

.7 Engine coolant temp in °C. 

.8 Exhaust stack temp in °C. 

.9 Alternator voltage:  

.10 Alternator current:  

.11 Power in kW. 

.12 Frequency in Hz. 

.13 Power Factor. 

.14 Battery charger current in A. 

.15 Alternator cooling air outlet temp. 

.7 After completion of 4 h run, demonstrate following features, shut down devices and alarms: 
Demonstrate low oil pressure and high engine temperature shutdown devices operation without 
subjecting engine to these excesses. 

.1 Cycle crank test 

.2 Over cranking. 

.3 Over speed. 

.4 High engine temp. 
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.5 Low lube oil pressure. 

.6 [Deleted] 

.7 Alternator over voltage. 

.8 Low battery voltage, or no battery charge. 

.9 Manual remote emergency stop. 

.10 High alternator temperature. 

.11 All other safety features 

.8 Next install continuous electronic power quality meter with sufficient storage capacity and of sufficient 
sampling rate to record frequency and voltage variations during load switching procedures. Each load 
change delayed until steady state conditions exist. Switching increments to include: 

.1 No load to full load to no load. 

.2 No load to 75% load to no load. 

.3 No load to 50% load to no load. 

.4 25% load to 100% load to 25%. 

.5 50% load to 100% load to 50%. 

.9 [Deleted] 

.10 Demonstrate 

.1 Automatic starting of set on failure of normal power. 

.2 Operation of manual control switch. 

.3 That battery charger reverts to high rate charge after cranking. 

1.15 Temporary and Trial Usage 

.1 Temporary and trial usage by Owner of equipment or any other work or materials supplied before 
final completion and written acceptance shall not be construed as evidence of acceptance by 
Engineer. 

.2 Owner shall have the privilege of such temporary and trial usage, as soon as supplier shall claim that 
said work is completed and in accordance with specifications, for such reasonable length of time as is 
deemed to be sufficient for making a complete and thorough test of same.   

.3 Claims for damage shall not be made by supplier for the injury to or breaking of any parts of such 
work which may be used, whether caused by weakness or inaccuracy of structural parts or by 
defective materials or workmanship of any kind whatsoever. 

1.16 Final Acceptance 

.1 Request for acceptance shall be submitted in writing. Written request shall not be submitted until: 

.1 Deficiencies noted during job inspections have been completed. 

.2 Systems have been pre-commissioned and tested and are ready for on-line operation. 

.3 Completed data books have been submitted and approved. 

.4 Diagrams have been submitted and approved, and equipment identification is completed. 
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.5 The cleaning up is finished in every respect. 

.6 Spare parts and replacement parts specified have been provided and receipt of same 
acknowledged. 

.7 Record drawings are completed and approved. 

.8 Owner's operating personnel have been instructed in operation of systems. 

 

2 PRODUCTS 

2.1 Nominal Size and Rating 

.1 Unit shall meet the requirements of CAN/CSA Standard C282 for the supply of emergency power and 
have a minimum nameplate prime power rating of 2000 kW at 40oC ambient. 2000kW standby 
generator is acceptable if the generator is capable of delivery full load for a minimum of 500 hours of 
operation per year per CAN/CSA Standard C282 requirements. 

.2 The unit shall accommodate identified power transformer in-rush currents, , 100% step 
loads without stalling, fault current duties and exhaust stack back pressure limitations all within the 
tolerances specified herein. 

.3 The unit shall be sized and set to provide 100% load in a 40oC ambient without exceeding the limits 
specified herein. 

.4 The engine provided shall have additional BHP capacity for power requirements to drive engine 
driven components and accessories such as: radiator fan, fuel pump, water pump, as well as 
additional BHP allowances for power transformer in-rush currents, motor starting duties, step loading 
changes, stack back pressure levels  at 40oC ambient, all within CSA specified tolerances for voltage, 
frequency and temperature, and the tolerances specified herein. 

.5 The engine manufacturer's catalogued BHP curves for Standby Rating shall be based on continuous 
duty conforming to or exceeding the following standards: 

.1 SAE J816b (US) 

.2 BS5514 (British) 

.3 DIN "B" 6270 (European) 

.4 ISO 3046/1  

2.2 Performance Characteristics 

.1 The equipment shall be suitable for operation and providing full output power as per the 
manufacturers guaranteed performance profile under the following conditions: 

.1 Altitude 100 meters above sea level 

.2 Outside ambient -40°C to 35°C nominal 

.3 Room ambient 10°C to 40°C nominal 

.4 The engine and generator units shall be capable of being synchronized and operated in parallel 
under all load conditions within the total capacity of the units. 

.2 Frequency Control - Governor control on each unit shall maintain output frequency within the 
following limits: 

 motor starting,
e limitations all 
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.1 Frequency drift - with any constant load between no load and rated load, the change in regulated 
frequency shall be +/- 0.25% from rated. 

.2 Steady-state - frequency control shall be within +/- 0.25% from rated when the load is varied from 
no load to rated load and all transients have decayed. 

.3 Frequency variations during steady-state conditions shall show a random nature (as opposed to 
cyclic variations). 

.3 Voltage Regulation - voltage control of generator output shall be within the following limits: 

.1 Voltage drift - with any constant load between no load and rated kVA, the change in regulated 
output voltage shall not exceed +/- 0.5%  within one-half hour and a constant ambient 
temperature. 

.2 Steady-state voltage regulation - voltage regulation shall be +/- 1% of rated voltage when the load 
is varied from no load to rated kVA and all transients have decayed. 

.4 Transient voltage and frequency deviation and recovery time upon addition and deletion of a 100% 
step load shall not exceed 

.1 25% voltage deviation 

.2 10% frequency deviation 

.3 5 second recovery time to reach normal stability requirements  

.4 Addition of a 100% step load shall not cause the engine to stall. 

.5 Removal of a 100% step load shall not cause the engine to shutdown. 

2.3 Diesel Engine 

.1 Engine shall be a four stroke, single acting, full compression ignition type with a maximum crankshaft 
speed of 1800 rpm. 

.2 Engine shall be a low emissions type certified to meet the requirements of the U.S. Environmental 
Protection Agency Tier 2 limits for a stationary emergency application 

.3 Engine shall operate on commercial grades of diesel fuel oil readily available locally and shall give 
satisfactory performance on No. 2 Grade domestic fuel oil in an emergency. 

.4 A special operating condition is that the set be capable of operating at light loads for an extended 
period of time as normal power failure may occur when only part of the full output of the generator set 
is required. 

.5 Engine shall incorporate dry vortex type air cleaners equipped with service indicators, of replaceable 
element type, with an efficiency of at least 99.8%. Service indicators are not to be mounted in rubber 
hose. 

.6 Diesel engine shall be suitable for a stack back pressure of 6.70 kPa.  

.7 Flex connection at engine exhaust complete with gaskets, nuts, bolts and miscellaneous hardware. 

.8 All moving parts such as flywheels, pulleys, belts, etc., shall be enclosed with suitable guards to 
protect the engine operator from accidental injury.  All guards shall be easily removable for servicing 
the equipment. 



Kingston Health Sciences Centre 
KGH Emergency Power Upgrade 
HHA #2250139 

Section 26 32 13 
Power Generation Diesel 

Page 13 of 37 
 

 

Issued For Equipment Pre-Tender 2 
 

.9 Engine shall be complete with inter-changeable cylinder heads, exhaust valves constructed of special 
alloy steel, and satellite faced exhaust valve inserts.  

.10 Provide with the engine a flexible 100mm diameter hose of proper diameter and sufficient length to 
reach from the engine crankcase vent connection to the atmosphere side of the radiator exhaust 
plenum, for venting of crankcase fumes to atmosphere. 

.11 Provide a crankcase emissions absorption system with a flexible 4" diameter hose of sufficient length 
to reach from the system to the atmosphere side of the radiator exhaust plenum, for venting of 
crankcase fumes to atmosphere. System to be Nelson-Winslow or equal.  

.12 Engine shall be equipped with 24 volt D.C. electric starting motors, and the starting pinion shall be 
arranged to disengage automatically when the engine starts. 

.13 Engine shall also be equipped with individual safety devices to shut-down the engine and to sound an 
alarm in the event of conditions specified later in this Section, and equipped with contacts to pre-
alarm for conditions specified later in this Section.  

.14 Each engine flywheel housing shall be connected rigidly to the generator housing with an SAE 
adaptor.  Each unit shall be mounted on a common, heavy duty, stress relieved, fabricated steel 
baseplate. Torsional approval of each entire assembly must be obtained and submitted in duplicate to 
the Consultant for review.  Each report shall also outline the critical speeds of the assembly. 

.15 Removable guards shall be provided around all moving parts and high temperature areas to protect 
operating personnel. 

2.4 Governor 

.1 Governor to be manufacturer’s current OEM electronic high performance standard system for load 
sharing and speed control of the units. Governor package to be complete with magnetic pickup and   
synchronizing and load control modules. 

.2 The governor control system to include filtering of harmonics to provide true RMS electrical inputs to 
the speed control system. 

.3 Governor shall be capable of isochronous operation, no load to full load and capable, under any 
steady state condition, of maintaining engine speed within ±0.25%. 

.4 The governor shall operate in an isochronous and shall provide load sharing functions when in 
parallel with similar units in isochronous. 

.5 Input voltage and current signals shall be fed into the governor from current and potential 
transformers supplied with the governor and installed in the switchboard as supplied as part of this 
Contract. 

.6 The governor shall be capable of the following performance: 

.1 Operating the engine isochronously under steady state conditions from no load to full load. 

.2 Transient regulation response as specified. 

.3 Frequency drift as specified. 

.4 Steady state speed regulation as specified. 

.5 The governor control system shall include filtering of harmonics to provide true RMS electrical 
inputs to the speed control system. 
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.6 Parallel operation so the sets operate isochronously. 

.7 Load sharing so that each engine generator set assumes an equal percentage of the total load 
while maintaining specified steady-state speed regulation. 

.8 Adjustable load sharing so that each engine can be selected to assume more or less load, up to 
100% (for annual load testing purposes). 

2.5 Engine Cooling System 

.1 Engine cooling system shall include built-in centrifugal type water circulating pump and thermostat to 
maintain proper jacket water temperature under each load condition. 

.2 Cooling system components and seals with flexible water hose connections. 

.3 Engine shall be cooled by an integral radiator and blower fan cooling system including permanent 
anti-freeze to -40oC as recommended by engine manufacturer.  

.4 Radiator fan to be sized to provide radiator design air flow rates at minimum static pressure of 1.0” 
WC (generator external air flow resistance) plus air flow resistance by generator radiator and air flow 
resistance by any other generator components. 

.5 Radiator shall have sufficient capacity for cooling the engine under full load conditions in an ambient 
temperature up to 40oC. Include for sizing to accommodate static pressure loss through louvres, 
silencers and dampers. Manufacturer shall verify this pressure drop and oversize as required to 
deliver full rated load under 40oC ambient temperature. At a minimum, unit shall be designed for 0.75" 
external static pressure drop. Division 20 contractor to supply flexible duct adapter, manufacturer 
shall coordinate requirements with installation contractor. 

.6 Radiator to be equipped with a coolant liquid level indicator. 

.7 Fan shall be pusher type, with ample means for adjustment to allow for belt stretching and shall be 
enclosed in an easily removable cage. 

.8 Engine shall be complete with thermostatically controlled engine coolant pre-heater, Kim Hotstart to 
maintain coolant around combustion chamber of approximately 10°C.  Heater shall be rated 208 
Volts, 1 phase.  Preheater water circuit to be equipped with position indicating ball type shut off 
valves to permit removal of heater without draining of coolant from the system.  Include heavy duty 
thermostat equal to United Electric Model #120 complete with heavy duty engine mounted relay to 
shut off heater when engine is running. 

.9 Ball drain valves shall be provided for draining coolant from each engine block, radiator and jacket 
heater. 

2.6 Engine Monitoring Panel 

.1 The following gauges shall be supplied and shall be flexibly mounted on engine: 

.1 Coolant in and out temperature gauges 

.2 Engine water temperature gauge 

.3 Lube oil pressure gauge 

.4 Lube oil temperature 

.5 Tachometer 
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.6 Run Hour meter 

.7 Exhaust temperature thermometer 

.2 Panel shall be equipped with an integral shrouded emergency stop pushbutton 

2.7 Lube Oil System 

.1 Engine shall be provided with full pressure lubrication with high capacity positive displacement type 
gear driven pumps, with adjustable pressure regulators, replaceable element filter with bypass valve 
arrangement, supplying filtered lubricating oil under pressure to main bearings, crank pin bearings, 
piston pins, timing gears, camshaft bearings, valve rocker mechanism, governor and turbocharger.  
Full pressure lubrication shall be provided to all main bearings, connecting rod bearings and camshaft 
bearings. 

.2 Readily accessible ball valves with suitable piping shall be provided for convenient draining of 
complete lubricating oil system. 

.3 An air-cooled lubricating oil cooler shall be included. 

.4 Engine shall be complete with thermostatically controlled oil sump heater, rated 120 volts, single 
phase, complete with heavy duty engine mounted relay to shut off heater when engine is running. 

2.8 Fuel System 

.1 Engine mounted high performance fuel transfer pump with filter assembly. 

.2 Fuel filter shall have replaceable elements that can be easily removed without disturbing other parts 
of engine.  Equip engine with primary and secondary fuel filters. 

.3 Auxiliary Tuthill gear driven high lift fuel transfer pump (approximately 6 metre lift not including filter 
and line restrictions), complete with primary and secondary filter assemblies and check valve, hand 
operated priming pump with bypass valve, and fuel pressure switch to provide engine shutdown. 

.4 Equip engine with a fuel to water or fuel to air heat exchanger type fuel cooler to dissipate all waste 
heat transferred from engine to recirculated fuel. Size fuel cooler to ensure fuel returned to the fuel 
storage tank from the engine is maintained at a temperature below 38°C with a room ambient air 
temperature of up to 40°C, with allowances made for temperature rise as the air is heated by the 
machine before it reaches the heat exchanger. Submit calculations as a shop drawing. 

.5 Equip engine with a ULC listed fuel filter/water separator. 
Include a control panel mounted #18-1551 vacuum pressure gauge connected between 

engine and filter. 

.6 Provide braided stainless steel aircraft quality flexible fuel oil connections, supply and return, from 
engine to filters, between filter components, and from filters to valved connections left by Division 20. 
Flexible fuel lines shall be supplied by Diesel manufacturer and shall comply with the requirements of 
the Authority Having Jurisdiction and shall be ULC listed.  

Standard of Acceptance 

 Aeroquip 

 OPW 

 OEM  

 Racor Fuel Filter/Water Separator, Model 
vacuum pressure gauge connected between79/1000 FG. 
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2.9 Generator 

.1 Three phase brushless, self-ventilating, revolving field synchronous machine of salient pole 
construction with amortisseur windings with permanent magnet pilot exciter, IP23 drip-proof 
construction, single bearing type connected to the engine through a flexible coupling with shear bolts. 

.2 Diesel-driven alternator shall be complete with necessary controls and accessories, to comprise a 
fully automatic standby generating plant capable of producing power in event of failure of normal 
supply. Generator shall be capable of operating on system voltage shown, 80% power factor and 
maximum 1800 rpm. 

.3 Generator enclosure shall be CSA Type 2 Drip-proof as per CSA C22.2 No. 100-M 1982 modified 
with air inlet and outlet louvres arranged in such a way as to prevent the sprinkler liquid from entering 
the equipment and/or interfering with its operation as per Electrical Safety Code Rule 26-008, equal to  
IP23 housing. 

.4 Generator shall include fully connected damper windings and stator windings shall be 2/3 pitch to 
provide low reactance at the 5th and 7th harmonics for three phase non-linear loads. Total harmonic 
distortion shall not exceed 4% on a 3 phase balanced harmonic free load.  Telephone interference 
factor for harmonic content shall not exceed 50. 

.5 Generator insulation shall be Class H.  When operating continuously at full load the average winding 
temperature in oC measured by rise of resistance method shall not exceed 130oC at an ambient of 
40oC. 

.6 Generator shall be of rotating field type with permanent magnet pilot exciter and shall be capable of 
maintaining at an ambient of 40°C the following: 100% of full load continuously; 110% of full load for 1 
hour; 150% of full load for 1 minute; and 300% of full load for 10 seconds, at terminals of generator, 
without damage to generator, for the following fault conditions: 

.1 3 phase symmetrical fault,  

.2 phase to phase fault,  

.3 phase to ground fault.  

.7 Generator shall be complete with automatic voltage regulators, Stamford Series MX321 or equal (3 
phase RMS voltage sensing) acting on each phase and capable of controlling voltage within ±½% of 
rated voltage, no load to full load, during steady state conditions. 

.8 Set shall be oversized as required, to accommodate motor in-rush duty, and 100% block loading.  

.9 Identify alternator windings with permanent tags.  

.10 Bring windings to insulated terminals in an oversized metal junction box mounted on the alternator. 
Size junction box to permit mounting of engine and alternator low voltage controls and wiring terminal 
blocks, and to provide adequate space for terminating outgoing power cables with 2 hole long barrel 
compression connectors exiting from the top with adequate allowance for cable bending radius. 
Provide barrier in junction box to separate control voltage and line voltage wiring. 

.11 Provide a tinned copper termination plate drilled to accept multiple 2-hole compression connector 
terminated cables per phase, and necessary bus bar extensions to generator winding terminals. 

.12 Thermistors shall be embedded in stator winding and connected to alternator control circuitry. 
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2.10 Generator Excitation System 

.1 Exciter shall be a brushless type using a rotating 3 phase full wave rectifier bridge circuit and a 3 
phase rotating armature type alternating current generator mounted on the rotor shaft rated to provide 
excitation current necessary to operate alternator at rated output continuously for all overload 
conditions and to maintain specified voltage regulation under transient conditions. 

.2 Voltage regulator system to have frequency dependent circuitry with adjustable voltage roll-off feature 
to aid engine speed recovery for step loads.  Include for fine tuning at the engine supplier's plant and 
at the site for optimization of the settings. 

.3 Voltage regulator to be solid state silicon controlled rectifiers with phase controlled sensing circuit, 
regulation ±½% no load to full load. Provide auto/manual control module, and individual hand trimmer 
adjustment located at control cubicle. 

.4 The voltage regulator circuitry shall include: 

.1 Control to adjust the stabilizing or anti-hunt circuit which controls overshoot or undershoot of the 
alternator voltage or load changes. 

.2 Current forcing circuit to supply a minimum of 300% of nominal alternator output for at least 10 
seconds to allow proper co-ordination of system protective devices. 

.3 Manual control for adjustment of the automatically regulated generator voltage by ± 5%. 

.5 Excitation system for each unit shall be complete with permanent magnet generator (PMG) pilot 
excitation system with a 3 phase RMS voltage sensing unit to provide +/- 0.5% voltage regulation.  
The AVR shall be immune to RIF and shall include built-in solid state overvoltage protection and 
adjustable short circuit current forcing controls and a separate trimmer unit mounted on the 
switchboard. 

.6 The voltage regulator shall have the following performance features: 

.1 Regulating the output voltage of the generator when it is disconnected from the load, supplying 
load alone, supplying load in parallel with the other sets. 

.2 Steady state voltage regulation as specified. 

.3 Voltage drift as specified. 

.7 Mount the generator voltage regulator system in the generator control panel and provide suitable 
terminal blocks at each end to permit field interconnection to the generator terminal box with 8 #12 in 
1"  steel conduit.  Components shall be protected against dust and moisture. 

2.11 Safety and Alarm Devices 

.1 One set of temperature and pressure switches shall be included for coolant system and lube oil 
system  to provide instant shut-down action.  Settings of these switches shall be as recommended by 
Engine manufacturer.  Over speed shall cause instant shut-down.  

2.12 Starting System 

.1 Each engine shall be supplied with a complete and independent starting system.  

.2 Electric starting system, minimum 24 volts, shall include dual starting motors, one (1) battery charger, 
cutout, regulator and two (2) sets of lead acid batteries.  
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.3 Batteries shall be capable of providing six consecutive 30 second cranking attempts without 
recharging, with terminal voltage not to fall below 75% of nominal voltage. Provide cranking limiter for 
one or more cranking cycles 

Standard of Acceptance 

 Surrette 8NS-23P  

 Deka East Penn DL Series 

 GNB KDZ Series 

 OEM 

.4 Provide a steel battery rack with a 3/4" plywood base both painted with acid resistant paint 

.5 Provide a hydrometer with wall mounting bracket 

.6 Batteries shall come complete with extra flexible 4/0AWG EPR insulated battery cables and 
compression connectors with battery rack with 3/4" painter plywood base. 

.7 Fully automatic dual rate battery charger capable of recharging batteries in 30 minutes following one 
normal start. 

.8 When battery voltage falls below a level suitable for starting, a contact on a secondary relay shall 
close to cause an alarm signal to be sounded at the Control Panel. 

.9 Battery charger shall be a dual rate silicon rectifier battery charger for automatic float charge 
operating from 208 volts, single phase, 60 Hz having the following accessories and capacities: 

.1 Wall mounted sprinkler proof enclosure 

.2 Silicon controlled rectifier assembly with DC protection, suitable for dual charging rates 

.3 AC power on indication 

.4 AC power failure indication 

.5 Float voltage adjustment 

.6 Equalize circuit and timer 

.7 Overload protected input switch 

.8 DC output breaker complete with normally closed auxiliary contacts 

.9 DC ammeter, 3" semi-flush, 250° scale taut band suspension 

.10 DC voltmeter, 3" semi-flush, 250° scale taut band suspension 

.11 Short circuit current limit 

.12 Low voltage alarm with 60 second time delay (relay contacts which open for alarm, close normally 
wired out to terminal strip with appropriate connection) for supervisory control. 

.13 DC output breaker trip alarm (wire out auxiliary contacts on DC output breaker as for low voltage 
alarm). 

.14 Minimum charge rate to be 30 amps for battery charging and maximum charging time for fully 
discharged battery to 90% full charge shall not exceed six (6) hours. 

.15 Enclosure to be finished and painted to match generator set enclosure; interior to be white. 

Standard of Acceptance 

 Mechron 

 Vulcan  
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 OEM 

2.13 Mounting Base 

.1 Diesel-generator package shall be mounted on a structural steel base with suitable adjustable steel, 
restrained spring vibration isolators with 50 mm static deflection levelling bolts, oil proof snubbers, 
and 6mm thick sound pads mounted between steel base and concrete housekeeping pad. Isolation 
efficiency shall not be less than 95%. Isolators shall be suitable for noted seismic requirements. 

Standard of Acceptance 

 Mason Model 

 Vibro-Acoustics 

 Korfund 

 OEM 

.2 Vibration isolators to be anchored to the concrete floor with 5/8"anchors equal to Simpson Strong Tie 
Wedge All anchors with a minimum of 2 - 3/4' concrete cover 

.3 The alternator set shall be complete with hooks and hubs for the attachment of slings suitable for 
moving the unit. 

.4 Baseplates shall be of sufficient rigidity to maintain alignment of engine generator shafts and frames 
under all conditions during shipping, installation and service and shall be of all welded construction 
without bolt-on components. 

.5 Engine generator feet and baseplate sole plates shall be machined parallel and true.  Shimming shall 
be of the steel type and shall only be permitted underneath the generator feet. 

.6 Provide all necessary piping, couplings, fittings, wiring and connections between all components 
mounted commonly on the steel base.   

.7 Provide full size galvanized steel drip pan under engine and a separate pan under the Racor fuel filter 
assembly. 

2.14 Outdoor Weather-Protective Walk-In Sound Attenuating Housing 

.1 The generator set shall be provided within a sound-attenuated housing which allows the generator set 
to operate at full rated load in the ambient conditions previously specified.  The enclosure shall 
reduce the sound level of the generator set while operating at full rated load to a maximum of 60 dBA 
at any location 7 meters/23 feet from the generator set in a free field environment.  Housing 
configuration and materials used may be of any suitable design which meets application needs, 
except that acoustical materials used shall be oil and water resistant. 

.2 The enclosure shall include hinged doors for access to both sides of the engine and alternator, and 
the control equipment.  Key-locking and pad-lockable door latches shall be provided for all doors.  
Door hinges shall be stainless steel. 

.3 The enclosure shall be provided with an exhaust silencer Super Critical grade, which is mounted 
inside of the enclosure, and allows the generator, set package to meet specified sound level 
requirements.  Silencer and exhaust shall include a rain-cap and rain-shield. Secondary silencer shall 
be on the roof of the enclosure to attain the sound level as required. 

.4 All sheet metal shall be primed for corrosion protection and finish painted with the manufacturer’s 
standard color.  All surfaces of all metal parts shall be primed and painted. 



Section 26 32 13 
Power Generation Diesel 
Page 20 of 37 
 

Kingston Health Sciences Centre 
KGH Emergency Power Upgrade 

HHA #2250139 

 
 

Issued For Equipment Pre-Tender 2 
 

.5 Painting of hoses, clamps, wiring harnesses, and other non-metallic service parts shall not be 
acceptable.   Fasteners used shall be corrosion resistant, and designed to minimize marring of the 
painted surface when removed for normal installation or service work. 

.6 Space heater and adequately sized service switchboard for block heater, battery charger, internal 
lights, anti-condensation heater and receptacle shall be provided inside the enclosure. 

.7 Enclosure base shall have a double wall construction sub-base fuel tank, UL listed with 72 hours 
capacity at full load. Level gauge, low level switch, vent cap, fill cap, leak alarm switch shall be 
provided in the fuel tank. 

.8 The enclosure shall have a dedicated frame under the generator to allow the generator enclosure to 
be lifted off the belly tank for future service or replacement of the belly tank. 

.9 Properly sized three phase electrical service panel shall be provided with pre-wired engine block 
heater, oil pan heater, alternator anti-condensation heater, battery charger and internal lights and 
space heater. 

.10 External GFI receptacle shall be provided for electrical service connection. 

.11 Enclosure shall be provided with motorized louvers/dampers for ventilation to meet CSA-282 
requirement for maintaining 10Deg.C internal temperature. 

.12 Units shall include battery operated emergency lighting to average value of 50 lux for 30 minutes. 

2.15 Engine Alternator Finish 

.1 Finish and paint the complete engine generator assembly, base, and all accessories with one coat of 
primer followed by two coats of high temperature machinery enamel with color equal to manufacturer 
standard color. 

2.16 Diesel Exhaust Silencer 

.1 Provide an exhaust silencer to meet the requirements of MOE and local noise ordinances.   Muffler to 
possess as high an insertion loss as possible consistent with maximum allowable pressure drop and 
exhaust pipe dimensions and configuration.  

.2 Verify required inlet and exhaust port positions and the required flange dimensions for connections to 
the exhaust piping system with the Division 20 contractor prior to manufacturing silencer.  

.3 Attenuation to be a minimum of 35 dB in the 125 to 4000 Hz frequency range and consistent with that 
below.  The diesel exhaust muffler/silencer system shall provide the following minimum attenuation 
requirements:. 

 

Octave Band (Hz) Silencer Insertion Loss (dB) 

31.5 33 

63 40 

125 49 

250 51 
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500 48 

1000 47 

2000 46 

4000 47 

8000 49 

.4 Provide flexible hose connections of stainless steel at diesel engines. Hoses shall have close pitch 
corrugations and flanged ends and be capable of taking up the movement of the diesel engines plus 
expansion of the exhaust mufflers and piping in the axial direction of the flexible hose. 

.5 Supply nuts, bolts, gaskets and all miscellaneous hardware required to complete the installation of 
the exhaust systems from the engines up to and including the flanged outlets of the silencers. The 
exhaust system components and hardware shall be delivered to the job-sit, inspected and turned over 
to the Division 20 contractor for installation. 

.6 If engine has two outlet exhaust connections, provide two flexible hose connections and either a two 
inlet type muffler or an inverted “Y” type pipe fittings to transition from two to one exhaust 
connections. 

.7 Exhaust silencer shall be standard wall thickness, seamless welded steel  pipe to A-53-63T Grade “B” 
Specifications. Exhaust silencer, flanges and hardware shall be manufactured from Type 316 
stainless steel. 

.8 Expansion joints shall be provided. 

Standard of Acceptance 

 JP Environmental  

 Silex 

 York 

 OEM 

2.17 Recirculator 

.1 Provide a recirculator for removing the oil mist form the engine crankcase breather vent. 

.2 Recirculator is to be mounted in a horizontal position and above the crackcase oil level. A connection 
using rigid piping to be made between the recirculator and the engine crackcase breather. 

.3 The exhaust from the recirculator is to be piped so that the engine air flow provides a 0" to 0.3" 
positive pressure reading during normal engine operation. Provide a U-Tube manometer for 
measurement of pressure difference and a control valve to adjust the pressure difference. 

.4 Oil collected by the recirculator is to be returned to the engine with a tube from the bottom of the 
recirculator to the engine oil sump. Position oil drain tube below the oil level line of the engine oil 
sump. 

.5 Provide two (2) spare filters for each recirculator. 

.6 If recirculator is integral to the engine and meets the requirements of this section an external 
recirculator is not required. 
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2.18 Engine Control Panel Elements 

.1 The generator set shall have a dedicated Engine Control Panel section..  

.2 Section to include engine and generator monitoring, instrumentation, controls, and starting systems. 

.3 Provide digital information screen capable of displaying the following information: 

.1 Coolant in and out temperatures 

.2 Engine water temperature 

.3 Lube oil pressure 

.4 Lube oil temperature 

.5 Tachometer reading 

.6 Run Hour meter reading 

.4 All engine control panel elements are to be completely accessible with all terminations for power and 
control wiring and any other items requiring torquing, infra-red thermal scanning, maintenance, or 
replacement all visible and accessible from the front, when respective hinged door is opened.  

.5 Provide two (2) Form C dry contacts, for each generator set, wired to a separate terminal strip in the 
panel for connection to the BAS by Division 20 for monitoring of the following conditions. 

.1 Diesel Generator Set Summary Idle Trouble 

.2 Diesel Generator Set Summary Running Trouble 

.3 Diesel Generator Set Shutdown Alarm  

.4 Diesel Generator Set Running Status 

.6 Provide two (2) Form C dry contacts, for each generator set, wired to a separate terminal strip in the 
panel for connection to the Fire Alarm System by Division 26 for monitoring of the following 
conditions. 

.1 Diesel Generator Set Summary Idle Trouble 

.2 Diesel Generator Set Summary Running Trouble 

.3 Diesel Generator Set Shutdown Alarm  

.4 Diesel Generator Set Running Status 

.7 Each engine control panel to include a programmable logic controller or a purpose built 
microprocessor based controller and is to include, but not be limited to, the following components: 

.1 control system to initiate the diesel starting and stopping sequence, and annunciate any fault 
condition (local or remote indication);  

.2 all required secondary and control wiring, type 'TEW' 105'C rated, extra flexible wire with 
thermoplastic insulation and an overall flame retarding cotton braid, neatly harnessed, suitably 
secured and identified with slip-on identification markers; Wiring shall be colour coded to suit 
application and standards; Note that wiring for the DC supply to control panel, wiring for cranking 
circuits and wiring for air box damper to be stranded minimum 10 AWG; wiring within control 
panel shall be stranded minimum16 AWG; and wiring between control panel and engine 
generator set shall be stranded minimum 14 AWG 
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.3 Each cell to be complete with all required control wiring and terminal blocks.  Control wiring to be 
neatly harnessed and suitably secured. Wiring to outgoing circuits and to door mounted 
equipment shall terminate on terminal blocks. 

.8 The designer/manufacturers of the entire control system will be required to: 

.1 supply complete design, erection and layout drawings for the system, clearly indicating to all 
wiring requirements, interfacing or interconnection provisions required to completely integrate the 
controls with all remote apparatus; 

.2 assemble, wire and pretest the system components in their factory prior to shipment to the engine 
supplier for factory testing. 

.3 assist in the installation and oversee the work to ensure that it meets with the generator supplier’s 
requirements; 

.4 carry out a site test of the system in conjunction with the other components in the standby power 
system and demonstrate its proper operation to the satisfaction of the Owner and Consultant. 

.9 Selector and Control Switches per Engine 

.1 Provide the following devices on the front panel of the engine control section external to the HMI 
display panel: 

(a) Engine Mode Operation Selector Switch with Manual, Off, Auto and Reset options.  

• Switch in 'OFF' position shall cause an alarm to occur.  

(b) Generator Start/Stop Momentary Contact Selector Switch with middle rest position  
(c) Generator Breaker Open/Close Momentary Contact Selector Switch with middle rest position 

(with interlock to synchronization check protection scheme) 
(d) Synchronization Auto/Manual Selector Switch 
(e) Engine Speed Control 
(f) Generator Voltage Adjust 
(g) Alarm and Trouble audible notification 
(h) Red Alarm Lamp 
(i) Yellow Idle Trouble Lamp 
(j) Yellow Running Trouble Lamp 
(k) Illuminated White Alarm Silence Pushbutton 
(l) Lamp Test Pushbutton 
(m) Blue Engine Emergency Stop Shrouded mushroom type Pushbutton 
(n) Synchroscope 

.10 Metering and Instrumentation per engine 

.1 automatic voltage regulator with provision for automatic voltage adjustment as specified  

.2 radio suppression module (unless suppression with alternator meets Commercial Standards); 

.3 digital governor and speed control system 

.4 Provide the capabilities to monitor the following parameters through the engine HMI display: 

(a) Generator Phase Currents 
(b) Generator Voltage (L-L, L-N) at line side of generator breaker 
(c) Bus Voltage (L-L, L-N) at load side of generator breaker 
(d) Line-to-Load Voltage Difference between line and load side of generator breaker for all three 

(3) phases  
(e) Power Factor (Average, Phase) 
(f) kW, KVAR, kVA (Average, Phase, %) 
(g) kW-hr, kVAR-hr (Total) 
(h) Frequency 
(i) Engine Speed 
(j) Generator Elapsed Time 
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(k) Oil temperature 
(l) Oil pressure 
(m) Oil level 
(n) Engine Coolant In Temperature 
(o) Engine Coolant Out Temperature 
(p) Fuel Pressure 
(q) Fuel In Temperature 
(r) Fuel Out Temperature 
(s) Fuel Oil/Water separator vacuum pressure 
(t) Excitation Voltage and Current 
(u) Generator Stator and bearing temperature 

.5 Note that current transformers and potential transformers for metering and protective relays are to 
be located in the switchgear. Individual engine information shall be accessible on the 
synchronizing control panel section HMI displays. Information shall be provided to the main 
control panel via modbus communication. 

.11 Synchronization (“Dead Bus” Operation) 

.1 A synchronization monitor, one per diesel generator set, shall sense voltage, frequency and 
phase angle of the unit to be paralleled.  The monitor shall: 

(a) Compare the voltage of an oncoming diesel generator set with the load voltage and initiate a 
correction signal to cause any voltage difference to be reduced to within that specified. 

(b) Compare the frequency of an oncoming diesel generator set with the bus frequency and 
initiate a correction signal to the governor of the oncoming diesel generator set until the 
frequency difference is within that specified. 

(c) Cause the phase angle of an oncoming diesel generator set with respect to the load voltage 
to be within that specified. 

.2 The monitor shall permit a diesel generator set to be held in synchronization when both sources 
are available. 

.3 When the above conditions have been satisfied, the monitor shall initiate a signal to close the 
circuit breaker of the incoming diesel generator set to the bus. 

.4 The synchroscope shall be complete with an auto/manual selector switch. 

.5 In the "auto" position the DG sets shall be automatically synchronized and paralleled to the bus.  
In the "manual" position the synchroscope shall allow the closing of the respective circuit breaker 
from the individual diesel generator control panel. 

.12 The system shall be designed to start and 

.13 The first diesel generator set to achieve 90% of nominal voltage and frequency shall be connected to 
the emergency bus. Monitor the switchgear for dead bus, lock-out other generator set (to avoid a race 
condition) and provide an instant connection.  

.14 As the second diesel generator set reaches nominal output it shall be automatically synchronized, 
paralleled and connected to the bus. 

.15 Prior to being paralleled to the bus, the oncoming unit shall be compared to the bus in frequency, 
voltage and phase angle.  The set shall not be connected to the bus unless and until the following 
conditions have been satisfied: 

.1 Frequency difference less than 0.3 Hz 

.2 Voltage difference less than 5% 

.3 Phase angle less than 5o (electrical) with respect to the bus 

 parallel three (3) diesel generator sets.” 
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.16 The paralleling of a diesel generator set shall not cause a voltage fluctuation exceeding 8% or a 
frequency fluctuation exceeding +/- 0.3%. 

.17 Manual Control 

.1 Controls shall allow manual start and paralleling from respective generator control panel.  
Controls shall include: 

(a) A positive means of inhibiting out-of-phase paralleling. 
(b) Means to operate diesel generator sets without connecting them to the main bus (Generator 

Start/Stop Selector Switch) 
(c) Means to operate (trip/close) generator breakers that allow connection and disconnection of 

generators on the Generator Switchgear main bus (Generator Breaker Open/Close Selector 
Switch).   

.18 Automatic synchronizers shall be of unit chassis construction, utilizing solid state circuitry for all 
sensing and control functions.  Necessary interface circuits for control of voltage adjustment and 
circuit breaker shall be through enclosed electro-magnetic relays with isolated output contacts rated 
5A at 230 volts A.C.  Control of the governor for frequency adjustment shall be through direct solid 
state circuitry. 

.19 Each synchronizer shall include a "check" selector switch to permit each diesel generator set to be 
held in synchronization when both normal and emergency sources are available. 

.20 Automatic synchronizers shall be part of the Engine Control Panel section. 

.21 Provide Remote monitoring software complete with all necessary licenses. Remote monitoring 
software shall be capable of running on Windows XP Professional or Windows 7 (64-Bit). 

.22 Event logging with time and date stamps. 

.23 Provision for exporting event logs/storing event logs on a personal computer. Include all necessary 
allowances for onsite set-up for remote storing of events. 

.24 Provide annunciation of the following Status, Alarm and Trip conditions for each engine through the 
associated engine HMI display (trouble idle = function included in summary trouble idle output 
contacts and annunciation lamps; trouble running = function included in summary trouble running 
output contacts and annunciation lamps; alarm = function to be included in summary alarm output 
contacts) 

 

Function Shutdown or 
Warning 
Condition 

Summary 
Trouble 

Condition 
(Idle) 

Summary 
Trouble 

Condition 
(Running) 

Summary 
Alarm 

Condition 

Emergency Stop Activated (Local and Remote) Shutdown   X 

Overcrank Shutdown   X 

High Engine Temperature Pre-alarm Warning  X  

High Engine Temperature Alarm Shutdown   X 

Low Lube Oil Pressure Pre-alarm Warning  X  

Low Lube Oil Pressure Alarm Shutdown   X 

High Lube Oil Temperature Warning  X  
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Function Shutdown or 
Warning 
Condition 

Summary 
Trouble 

Condition 
(Idle) 

Summary 
Trouble 

Condition 
(Running) 

Summary 
Alarm 

Condition 

Low Lube Oil Level Warming X   

Over Frequency Shutdown   X 

Under Frequency Shutdown   X 

Low Coolant Level Warning X   

SCR System Trouble Warning  X  

Low Coolant Temperature Warning X   

Under Voltage Shutdown   X 

Over Voltage Shutdown   X 

Damper Breaker Open Warning X   

Alternator Over Temperature Warning  X  

Exciter Diode Failure Warning  X  

Engine Control Switch Not in Auto Warning X   

Low DC Voltage (Starting Batteries) Warning X   

Battery Charger Failure 

(contact wired from battery charger  

by Division 26) 

Warning X   

Fuel System Trouble 

(contact wired from fuel system controls 

by Division 26) 

Warning X   

Fuel Leakage Detection  

(contact wired from leakage detection panel 

by Division 26) 

Warning X   

Breaker Fail to Close Warning  X  

Cool Down Cycle     

Fuel oil filter clogged Warning  X  

Ground Fault Alarm Shutdown   X 

Reverse Power Relay  Shutdown   X 

Generator Fault  

(Differential Protection) 

Shutdown   X 

Low DC Voltage (Control Power) Warning X   

.25 [Deleted] 
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.26 All instrumentation transformers shall have final ratios, burden and other characteristics selected by 
the Independent Testing Agent preparing the protection and coordination study. Coordinate final 
selections with Independent Testing Agent. 

.27 Current transformers to have positive action automatic short circuiting devices in secondary terminals. 

.28 Color coding wiring (D.C. - Blue, A.C. - Black, Dry Contact - Yellow), and necessary instrument 
transformers, nameplates, bus and terminal blocks. 

.29 One (1) remote Emergency Stop mushroom head pushbutton stations per engine with lift type guard, 
with size 6 label, wired to shut down the associated engine immediately. Turn over to Division 26 
contractor for mounting near generator room exits, and wiring to control panel.  

2.19 Equipment Identification 

.1 Provide equipment identification on generator, control panel, and all indication and control devices 
consisting of engraved, high quality plastic nameplates with black letters suitably inscribed on white 
background. 

.2 Engraved letters shall be ½” minimum, except 6mm minimum height may be provided for meters, 
relays, switches, signal lights, keys and key blocks, and all other devices. 

.3 All terminal blocks to have permanent lables 

.4 All control cables shall be clearly identified, at both ends, with permanent PVC wire markers, 
indicating Cable Number and wire numbers. 

.5 Also  provide on generator connection, nameplate with red letters suitably inscribed on white 
background, reading "DANGER – 600VOLTS", and "DO NOT ENTER" as per Canadian Electrical 
Code.  Engraved letters to be ½” minimum except "DANGER" which to be ¾” minimum. 

2.20 Main Control Panel Finish 

.1 Finish control panel as follows: 

.1 basic rust-inhibiting metal process 

.2 2 coats of powder coat finishing paint. 

.2 Exterior shall be finished with manufacturer standard color. 

.3 Manufacturer to provide quart of touch-up paint or several pressurized spray cans to touch-up small 
areas marred during installation. 

2.21 Control and Wiring  

.1 Terminal blocks shall have numbered points for circuit identification. Terminal blocks to be General 
Electric Type EB or equal. Terminal blocks for current circuits to be shorting block type. 

.2 Wiring shall be type 'TA', 'TBS', or 'SIS', flame retardant #14 AWG size single conductor minimum, 
stranded, tinned copper, extra flexible type throughout.  Wires shall be tagged at both ends with 
permanent plastic sleeve type markers.  Insulation shall be 600 V, working and 1500 V test.   

.3 Secondary and control wiring within the rear bus compartment shall be completely shielded in a 
protective metal covering as far as practical.   
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.4 Wiring from differential CT's shall be minimum #10 AWG. 

.5 Fuse and terminal blocks shall be easily accessible.  Fuses shall be Class J HRC.  DC fuses (one per 
pole) shall be in dead front enclosure. 

.6 Auxiliary wiring checks shall be made throughout the manufacture and assembly of the equipment to 
assure wiring correctness and continuity. 

.7 Final checkout of wiring shall be made with the complete switchgear lineup assembly to assure wiring 
correctness and continuity.  Polarity of current and potential transformers and devices shall be 
checked to assure proper functioning of all protective devices and instrumentation. 

2.22 Instrument Transformers 

.1 Potential transformers and current transformers required to operate relays, meters and other devices 
indicated in the drawings and specifications shall be coordinated so that the ratio and accuracy are 
suitable for each individual application, taking into account the burdens imposed.  Construction of 
transformers shall conform to ANSI Standards.  All terminals shall have permanent polarity 
designations and shall be wired accordingly.  All applicable requirements of ANSI Standard C57.13 
shall apply. 

.2 Primary potential bus or cable tap leads shall be designed with the same design integrity as the 
primary bus. 

.3 Both current and potential transformers shall be wired through test switches to provide quick and 
easy multi-circuit testing of switchboard relays, meters and instruments. 

2.23 Potential Transformers 

.1 Potential transformers shall be housed in a separate compartment in the circuit breaker cubicle or 
superstructure. 

.2 Potential transformers shall be of the 0.3 accuracy class, per ANSI Standards and of sufficient 
capacity to serve the maximum burden imposed. 

.3 Each potential transformer shall be protected with current limiting primary fuses, and shall be 
designed to withstand the basic impulse level of the switchboard. 

2.24 Current Transformers 

.1 Current transformers shall be easily removable and accessible and of the ring or bar-type. 

.2 Ring-type current transformers shall be used where burden and accuracy permit.  Primary terminals 
on bar-type current transformers shall be silver plated and rigidly (2 bolt minimum) connected to the 
bus structure.  

.3 Secondary connections of all current transformers shall have provisions for short circuiting when not 
connected to instruments and shall be solidly grounded.   

.4 Current transformers shall be capable of carrying at least 125% of CT rating continuously and have a 
short time rating at least equivalent to that of the switchgear bus. Accuracy class: C100/ 0.6 B-1. 
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2.25 Synchronizing Protection and Control Panel Sections 

.1 General Operation 

.1 The generator will normally operate in parallel with existing units. The controls shall be arranged 
to ensure the generator is automatically isolated under fault conditions. 

.2 Control Panel Components 

.1 [Deleted] 

.2 Horn complete with silencing button. 

.3 Total kW load indicator 

.4 Automatic Load Monitors 

.5 Automatic Synchronizers 

.3 Metering and Instrumentation 

.1 kW/kWHr meter  

.2 Analogue Power Factor Meter (.5 lead to .5 lag) 

.3 Analogue Ammeter and selector switch for 3 phases. 

.4 Analogue Voltmeter and selector switch for 3 phases. 

.5 Analogue Frequency meter. 

.6 Analogue kVAr meter. 

.4 Status, Alarm and Trip Indication 

.1 Lamp test button for all indicating lamps 

.2 Alarm horn and silencing switch 

.3 Controls not in auto 

.4 Control battery alarm 

.5 Ground fault alarm 

.6 PLC failure 

.7 System Overvoltage 

.8 System Undervoltage 

.9 Running, On line, Lock Out indication for each engine 

.10 Bus over/under frequency 

.5 Synchronization 

.1 A synchronization monitor, one per DG set, shall sense voltage, frequency and phase angle of 
the unit to be paralleled.  The monitor shall: 

(a) Compare the voltage of an oncoming DG set with the load voltage and initiate a correction 
signal to cause any voltage difference to be reduced to within that specified. 

(b) Compare the frequency of an oncoming DG set with the bus frequency and initiate a 
correction signal to the governor of the oncoming DG set until the frequency difference is 
within that specified. 

(c) Cause the phase angle of an oncoming DG set with respect to the load voltage to be within 
that specified. 

.2 The monitor shall permit a DG set to be held in synchronization when both sources are available. 
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.3 When the above conditions have been satisfied, the monitor shall initiate a signal to close the 
circuit breaker of the incoming DG set to the bus. 

.6 The system shall be designed to start and parallel all diesel generator (DG) sets 

.7 The first DG set to achieve 90% of nominal voltage and frequency shall be connected to the 
emergency bus. 

.8 As additional DG sets reach nominal output they shall be automatically synchronized, paralleled and 
connected to the bus in the sequence in which they achieve synchronization. 

.9 Prior to being paralleled to the bus, the oncoming unit shall be compared to the bus in frequency, 
voltage and phase angle.  The set shall not be connected to the bus unless and until the following 
conditions have been satisfied: 

.1 Frequency difference less than 0.3 Hz 

.2 Voltage difference less than 5% 

.3 Phase angle less than 5o (electrical) with respect to the bus 

.10 The paralleling of a DG set shall not cause a voltage fluctuation exceeding 8% or a frequency 
fluctuation exceeding +/- 0.3%. 

.11 Automatic synchronizers shall be of unit chassis construction, utilizing solid state circuitry for all 
sensing and control functions.  Necessary interface circuits for control of voltage adjustment and 
circuit breaker shall be through enclosed electro-magnetic relays with isolated output contacts rated 
5A at 230 volts A.C.  Control of the governor for frequency adjustment shall be through direct solid 
state circuitry. 

.12 Each synchronizer shall include a "check" selector switch to permit each DG set to be held in 
synchronization when both normal and emergency sources are available. 

.13 Automatic synchronizers shall be part of the Load Management Control assembly and shall be 
complete with a sync check relay. 

2.26 Generator Output Cables 

.1 Power cables interconnecting the generator to the generator control panel, and interconnecting the 
starting batteries to the engine, shall be extra-flexible locomotive cables installed in cable tray [per 
Section 12-2202 of the Electrical Safety Code]  with the following characteristics: 

(a) Type DLO & UL listed as Marine Shipboard Cable 
(b) CSA Type TC listed 
(c) CSA FT-4 rated 
(d) Stranded coated copper, size as indicated, with EPR insulation, and thermoset jacket 

.2 Final connections of all control wiring terminating at the engine or generator to be installed in FT4 
jacketed liquid tight flexible conduit.  

2.27 Factory Test Procedure 

.1 Supplier shall conduct performance and full load tests in his factory, to be witnessed by Engineer and 
Independent Testing Organization (ITO) upon completion of assembly at factory and prior to shipping 
to prove that unit will start automatically, pick up load and operate as required, in accordance with the 
article “Source Quality Control” at the beginning of this specification. 
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.2 Notification of factory test shall be given a minimum of ten (10) working days in advance.  Dismantling 
and shipment from factory test bay shall not occur until deficiencies have been corrected and the 
system retested to the satisfaction of the Engineer and certified as being acceptable for shipment. 

.3 The test shall include: 

.1 Demonstration of automatic start system 

.2 A 4-hour full load test, utilizing an adjustable load at rated power factor 

.3 Demonstration of safety features 

.4 Demonstration of cycle crank tests. 

.5 Block loading tests from cold start: 0%-25%, 0%-50%, 50%-100% and 0%-100% 

.4 During test, the following parameters shall be recorded at 30 minute intervals: 

.1 Speed and frequency at steady state and step load changes 

.2 Phase volts and amps at steady state and step load changes 

.3 Load 

.4 Coolant temperature 

.5 Lubricating oil pressure  

.6 Exhaust temperature 

.5 Fuel consumption for duration of test shall be stated. 

.6 Provide a photograph of an oscilloscope trace of the sine wave generator output 60 cycle. 

.7 [Deleted]

.8 Synchronization and Automatic Transfer Tests 

(a) Demonstrate the emergency start and synchronizing and paralleling features of all generators 
as a system 

(b) Simulate utility power outages and demonstrate automatic operation of the system.   
(c) Demonstrate the functioning of all transfer control and synchronization safety devices by 

creating the actual conditions or simulating these conditions if the actual conditions cause 
deterioration or damage to the emergency system.   

(d) Demonstrate synchronization system, automatic transfer system and load management 
system with loadbanks, with a minimum capacity of 1350Kw. Tests shall include load steps to 
verify synchronization and load pick-up following simulated loss of utility power.  

2.28 Acceptance Test (Final On-site Testing) 

.1 A competent Diesel-generator expert shall be supplied for as long as is necessary for commissioning 
and witness testing and for two working days, at a time convenient to Owners, to instruct Owners' 
staff in maintenance and operation, and in addition shall be present during on-site commissioning and 
acceptance test.   

2.29 Manufacturers/Suppliers 

.1 The suppliers tendering the equipment and services under Division 26 shall include preparation and 
submission of technical documents listed herein as well as the services of a site technical 
representative to assist during installation in the performance of commissioning and witness testing 
program and conduct training of the Owners staff. 
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.2 Diesel set shall be as manufactured by one of the following: 

Standard of Acceptance 

 Cummins Eastern Canada 

 Total Power - Generac 

 Toromont Cat Power Systems 

 Wajax Power Systems 

 Pritchard Power Systems – Kohler 

 Paramount Power Systems 

 LMR 

 

3 EXECUTION 

3.1 Installation General 

.1 Prior to project completion, revise all wiring diagrams submitted as Shop Drawings to "As-Built" condi-
tion, prepare photo reductions of same and include them in the Operation and Maintenance Manual. 

3.2 Installation of Engine Generator Set 

.1 Mount Diesel-generator package on structural steel base with suitable adjustable steel spring 
vibration isolators with sound pads mounted between steel base and concrete base pad. Division 26 
to provide concrete base pad and paint with oil resistant paint.  Touch-up areas marred in transit or 
installation. 

.2 Install complete starting system including batteries, jumpers and cables and battery charger. Provide 
2#4/0 EPR extra flex copper cable connections from starting battery to [each] starter. 

.3 Provide flexible fuel connections to fuel system isolating valves provided by Division 20, complete 
with all necessary flexible fuel connections between various filter components and engine. 

.4 Mount and assemble Racor water separator and provide flexible fuel connection to engine.   

.5 Provide full size galvanized steel drip pan under engine and a separate pan under the Racor fuel filter 
assembly. 

.6 Ground generator frame to building ground and/or perimeter ground system.  

.7 Install the flexible hose supplied by the engine manufacturer between the engine crankcase vent 
connection over to the atmosphere side of the radiator exhaust plenum, for venting of crankcase 
fumes to atmosphere. Provide necessary cutting and patching, and sleeve through plenum, with final 
connections of hose. 

.8 Install the engine exhaust silencer, flexible connection at engine, and miscellaneous nuts, bolts, 
gaskets and all miscellaneous hardware required to complete the installation of the exhaust system 
from the engine up to and including the flanged outlets of the silencers  

3.3 Installation of Engine Control Panel 

.1 Provide incoming and outgoing cable connections. 
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.2 Provide interconnecting power and control wiring between Diesel-generator and control panel. 

.3 Terminate all power cables with two-hole long barrel compression connectors equal to Burndy YA-2N. 

.4 Provide interconnecting control wiring connections as shown and as required.  

.5 Provide grounding of each control panel to building ground bus with two separate runs of a #4/O 
green insulated copper in conduit. Terminate with Burndy YA-2N lugs. 

.6 Install complete DC control power system including batteries, jumpers and cables and battery charger 
and connect to control panel with 2#8 + ground in conduit. 

.7 Extend DC control wiring 2#8+ ground in conduit to engine starting battery for control power 

.8 Touch up small areas marred in transit or during installation with touch up paint. Repaint entire 
switchboard using electrostatic process where large areas of significant damage to factory finish has 
occurred.  

.9 Provide and install new rubber mats 3' wide 1/4" thick 17,000 volt rating, American Biltrite Canada 
Ltd., in front and rear of control panels for a continuous and neat appearance. Do not place mats until 
work is completed and room has been thoroughly cleaned. Clean or replace any existing mats dirtied 
or damaged during the installation. 

3.4 Installation of Miscellaneous Components  

.1 Provide power and control wiring between engine control panel and diesel combustion air dampers 
and ventilation dampers. Division 26 to provide 120 V secondary power source from local120V 
emergency panel to the control panel switching relay to permit dampers to close when engine shuts 
down. 

.2 Division 26 to provide 8 conductor #12 MICC cable from each Automatic Transfer Switch to the diesel 
generator control panel for engine start contact, ATS in normal position status, ATS in emergency 
position status, and ATS in bypass position status. 

.3 Division 26 to provide 4 conductor #12 MICC cable from each Fire Pump ATS/Control Panel, and 
each Sprinkler Pump ATS/Control panel to the engine generator control panel for engine start contact 
and ATS in emergency position status. 

.4 Supply one per engine Remote Emergency Stop mushroom head pushbutton station with lift type 
guard, with size 6 label, wired to shut down the engine immediately. Contractor to mount outside of 
room, and wire to control panel. 

.5 Division 26 to provide connection from control panel to fire alarm panel to indicate engine running and 
trouble condition on fire alarm annunciator. 

.6 Provide power and control wiring between engine control panel and the diesel fuel tank level 
controller to obtain “Fuel Low Level” alarm contact.  

.7 Provide control wiring connection between engine control panel and fuel leakage detection system 
panel. 

.8 Provide control wiring to battery charger and automatic transfer switches for remote monitoring 
indication on the centralized electrical monitoring system. 



Section 26 32 13 
Power Generation Diesel 
Page 34 of 37 
 

Kingston Health Sciences Centre 
KGH Emergency Power Upgrade 

HHA #2250139 

 
 

Issued For Equipment Pre-Tender 2 
 

.9 Install 2- #10 AWG in 19 mm conduit interconnection the normal, emergency, and generator control 
switchboards for control power interconnection, for proper operation of centralized electrical 
monitoring system devices. 

.10 Provide control wiring connection between engine control panel and fuel leakage detection system 
panel. 

3.5 Testing 

.1 Conduct an acceptance test of the complete emergency power system after preliminary runs and test 
have been made.  Conduct this test on site after completion of installation. This acceptance test shall 
be as described under the article Site Tests in Section 2 above. In the event of equipment or 
component failures interrupting completion of test, correct the deficiency and repeat test until 
satisfactorily completed without failure. 

.2 Demonstrate functioning of safety devices, pilot lights, controls, remote monitoring on the Building 
Automation System and Fire Alarm system, operation of any remote controls and indicators on the 
remote annunciator, and operation of all interconnections and alarms to battery charger, fuel system, 
leak detection panel, dampers, Automatic Transfer Systems, etc... 

.3 Immediately following the load test a sample of lubricating oil shall be taken for lab analysis. 

.4 After completion of tests replace all air, fuel and lubricating oil filters with new elements and change 
the lube oil. 

.5 Provide temporary cables and temporary load bank for on-site testing, complete with terminal lugs on 
cables. 

3.6 Site Tests 

.1 General 

.1 Upon completion of the installation of the emergency power supply system, the installation shall 
be tested to ensure conformity to the requirements of Standard C282. Provide Engineer and ITO 
with a minimum of ten (10) working days written notification of the proposed test date 

.2 All construction within the diesel generator room is to be completed and the room is to be 
thoroughly cleaned prior to starting the engine for the first time. 

.2 The generator manufacturer will be required to participate in the complete commissioning process 
including sub-systems affecting the operation of the diesel generators. 

.1 The diesel generator manufacturer shall provide an initial review and start-up of the generators 
prior to any sub-system test requiring the use of the diesel generators. Provide documentation 
that sub-system pre-functional testing can be completed with the use of the diesel generators. 

.2 There is no requirement for the presence of the diesel generator manufacturer at sub-system 
equipment non-running pre-functional verifications. 

.3 The diesel generator manufacturer shall be present during the following sub-system equipment 
running and measurement functional tests: 

(a) Fuel Pumps and associated controls. 
(b) Day Tank Fuel Sensors and Alarms 
(c) Main Tank Fuel Sensors and Alarms 
(d) Fuel Inventory System 
(e) Dampers 
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(f) Generator Sound Measurements 
(g) Generator Emission Measurements 
(h) Generator Switchboard 
(i) Automatic Transfer Switchboard including load management verification 
(j) Connections to Building Automatic System 
(k) Connections to Fire Alarm System 
(l) 125VDC Power Plant 
(m) Neutral Grounding Resistors (at Generators and at Generator Switchboard) 

.4 The diesel generator manufacturer shall include for a minimum of two (2) full day integrated 
system tests required to demonstrate that the complete emergency power system functions per 
the contract documents when all sub-systems and components have been installed and inter-
connected.  

.3 Operational Test 

.1 Provide temporary loadbreak switch connected to the new loadbank quick connect 

.2 Prior to any system testing, individually perform the following tests on each diesel generators 
using the connected load banks through the Automatic Transfer Switchboard and Generators 
Switchboard: 

(a) Demonstration of automatic start system 
(b) With 100% rated full load, operate set for four (4) hours, taking readings at 30 min intervals, 

and record following: 

• Time of reading. 

• Running time. 

• Ambient temp in °C. 

• Fuel consumption 

• Lube oil pressure in kPa. 

• Lube oil temp in °C. 

• Engine coolant temp in °C. 

• Exhaust stack temp in °C. 

• Alternator voltage. 

• Alternator current:  

• Power in kW. 

• Frequency in Hz. 

• Power Factor. 

• Battery charger current in A. 

• Alternator cooling air outlet temp. 

(c) After completion of four (4) hour run, demonstrate following features, shut down devices and 
alarms: Demonstrate low oil pressure and high engine temperature shutdown devices 
operation without subjecting engine to these excesses. 

• Cycle crank test 

• Over cranking. 

• Over speed. 

• High engine temp. 

• Low lube oil pressure. 

• Simulated Short circuit, to verify operation of differential protection.  

• Alternator over voltage. 

• Low battery voltage, or no battery charge. 

• Manual remote emergency stop. 

• High alternator temperature. 

• All other safety features 
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(d) Next install continuous electronic power quality meter with sufficient storage capacity and of 
sufficient sampling rate to record frequency and voltage variations during load switching 
procedures. Each load change delayed until steady state conditions exist. Switching 
increments to include: 

• No load to full load to no load. 

• No load to 75% load to no load. 

• No load to 50% load to no load. 

• 25% load to 100% load to 25%. 

• 50% load to 100% load to 50%. 

.3 With the engine in a "cold start" condition and the test load banks connected, power failures will 
be simulated by opening switch LIS-9 supplying the normal power to the normal terminals of the 
Automatic Transfer Switchboard.   

.4 On-site tests shall be completed to demonstrate all emergency power system sequences of 
operation, including: 

(a) Normal power failure scenario 
(b) Failure of one (1) generator to start following a utility failure. Repeat tests such that both 

generators are set as the failing generator. 

• With loading on the highest priority breaker below the rating of one (1) generator 

• With loading on the highest priority breaker above the rating of one (1) generator 

(c) Failure of one (1) generator while the emergency power system is running on generator 
power supplied by two (2) generators. Repeat tests such that both generators are set as the 
failing generator. 

• With loading on the highest priority breaker below the rating of one (1) generator 

• With loading on the highest priority breaker above the rating of one (1) generator 

(d) No Load Testing Mode 
(e) Transfer Test Mode 

• With both generators available. 

• With failure of one (1) generator following the transfer to emergency power. 

(f) Demonstration of ADD and SHED load management system. 

.5 The following data shall be observed and recorded for each testing scenario: 

(a) time delay on start 
(b) cranking time until the engine starts and runs 
(c) time required to come up to operating speed 
(d) time until first generator is connected to the bus 
(e) time until second generator is paralleled with the bus 
(f) time required to achieve steady-state condition with the Automatic Transfer Switchboard 

transferred to the emergency position 
(g) voltage, frequency, and amperes at start-up and at any observed change in load 
(h) Engine oil pressure, water temperature where applicable, and battery charge rate at 5 min 

intervals for the first 15 minutes, and at 15 minute intervals thereafter 
(i) time delay on retransfer for Automatic Transfer Switchboard 
(j) time delay on engine cooldown and shutdown. 

.6 Following the operational test prescribed above each the emergency generator system shall be 
subjected to an additional four (4) hour using the temporary portable 
test load banks. 

.7 The building load shall not be used as part of the test load. Unity power factor is acceptable for 
on-site testing, 

.8 Demonstrate all alarm connections to remote systems including the fire alarm and building 
automation system. 

100% load test (2000kW), 
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.4 Pull the Plug Tests 

.1 At the conclusion of the migration activities, a Pull the Plug Test shall be completed using 
migrated Owner building load. 

.2 With the engine in a "cold start" condition, a power failure shall be simulated by opening switches 
supplying the normal power to the building. 

.3 The emergency power system shall support the load for one hour after which normal power shall 
be restored to the normal main breakers of the Automatic Transfer Switchboard. 

3.7 Installation by Generator Supplier 

.1 Provide a complete Diesel-generator set and control panel power system. Deliver FOB job site on a 
flat bed tractor trailer, suitable protected during shipping from the environment. 

.2 Verify power and control wiring connections between engine generator, engine control panel and 
diesel combustion air dampers and ventilation dampers, battery charger and automatic transfer 
system, building automation system and fire alarm system. 

.3 Provide temporary cables and temporary load bank for on-site testing, complete with terminal lugs on 
cables. 

.4 Conduct an acceptance test after preliminary runs and set up / calibration tests have been made.  
Conduct this test on site after completion of installation. This acceptance test shall be a minimum of 
four hours duration with full rated load plus verification of the system performance. In the event of 
equipment or component failures interrupting completion of test, correct the deficiency and repeat test 
until satisfactorily completed without failure. 

.5 After completion of above test, perform tests to demonstrate overheat protection, low oil pressure 
protection and over-speed protection. Demonstrate functioning of safety devices. 

.6 After completion of tests replace all air, fuel and lubricating oil filters with new elements and change 
the lube oil. 

.7 Include costs of 1st year routine maintenance (with all filters) in bid price). 

.8 Revise all wiring diagrams submitted as Shop Drawings to "As-Built" condition, prepare photo 
reductions of same and include them in the Operation and Maintenance Manual. 

 

 

END OF SECTION  



(S
W

IT
CH

BO
AR

D 
'E

EB
')

LEVEL 0

EMERGENCY SWITCHBOARD 'E2'
1600A, 600/347V, 3, 4W, 42KAIC

4-
IC

-2
50

MC
M 

- C
OR

FL
EX

OP
EN

4#
2 -

 E
MT

F.
A.

P.
C.

KI
DD

 W
IN

G

NORMALLY OPEN

LEVEL 0

3x
4-

IC
-4

/0 
- M

I C
AB

LE

(S
W

IT
CH

BO
AR

D 
'E

EA
')

KI
DD

 W
IN

G

F.
A.

P.
C.

PANEL 'DP-CEE'
120/2087V, 3, 4W

SPLITTER
PANEL 'PPE'
600/347V, 3, 4W

100A SPLITTER

225A, 120/208V, 3, 4W
PANEL 'DP-E1'

4#
2 -

 41
mm

c

4#
1 -

 53
mm

C

4#
1 -

 53
mm

c

4#
10

 - 
21

mm
c

600/347V, 3, 4W
PANEL 'EDA'

PANEL

PANEL

TO
 X

-R
AY

PANEL

RO
OF

-T
OP

 U
NI

T 
AB

OV
E

GE
NE

RA
TO

R
FU

EL
 P

UM
P

TU
BE

 S
YS

TE
M

DI
ET

AR
Y

DUPLEX

PUMP
SUMP

3#
6 -

 27
mm

C

PANEL

SET

DI
ET

AR
Y

LE
VE

L 3

SP
AR

E

SP
AR

E

RIGID STEEL CONDUIT
XLPE CABLES IN
3C#500MCM, 5kV

FR3 FLUID
3, 4W
4160-600/347V
1750kVA1750kVA

FR3 FLUID

4160-600/347V
3, 4W

N

E

L
N

L

E

G1600/347V, 3, 4W
DIESEL GENERATOR

2000kW STANDBY POWER

GENSET
OUTPUT BREAKER
AND CONTROLS IN

G2

GENSET
OUTPUT BREAKER
AND CONTROLS IN

600/347V, 3, 4W
DIESEL GENERATOR

2000kW STANDBY POWER

AUTOMATIC TRANSFER SWITCH
2000A, 600/347V, 3, 4W

AUTOMATIC TRANSFER SWITCH
2000A 600/347V, 3, 4W

SWITCHGEAR 'E1'
2000A 600/347V, 3, 4W, 65KAIC

LS

NORMALLY OPEN

TO
 D

OU
GL

AS
 W

IN
G

EMERGENCY POWER,

KGH 20

KGH 19

LOOP FEEDERS

'TE1' 'TE2'

65kAIC65kAIC

16-1C#500MCM MINERAL

FIRE-RATED ON CABLE TRAY
INSULATED CABLES, 2 HOUR

16-1C#500MCM MINERAL

FIRE-RATED ON CABLE TRAY
INSULATED CABLES, 2 HOUR

CONNELL EMERGENCY PANEL E3
1200A, 600/347V, 3,4W, 65KAIC

TECK 90
16-1C#500MCM

TECK 90
16-1C#500MCM

3 x
 4-

1C
#3

50
MC

M+
GN

D 
M.

I. C
AB

LE
S

2 x
 4-

1C
#4

/0+
GN

D 
- M

.I. 
CA

BL
ES

PANELPANEL PANELPANEL

400A, 120/208V, 3, 4W
PANEL 'DPB'

TO
 D

IE
TA

RY
 W

IN
G

600-120/208V
450kVA D.T.T.

PANEL 'DP-ECA'
 

1600A, 120/208V, 3, 4W, 65KAIC

SP
AC

E
40

0A
-3

P

LS

NORMALLY
OPEN

600-120/208V
450kVA D.T.T.

'TE4''TE3'
3, 4W, ZIG-ZAG 3, 4W, ZIG-ZAG

LS
G

LS
G

SP
AC

E
40

0A
-3

P

LSLS

LS
G

LS
G

MAINTENANCE DEPARTMENTEMERGENCY DEPARTMENT AND DOUGLAS

EM
ER

GE
NC

Y 
DE

PA
RT

ME
NT

SEPARATE MOUNTINGSEPARATE MOUNTING

2 x
 4-

1C
#4

/0+
GN

D 
M.

I. C
AB

LE
S

2 x
 4-

1C
#4

/0+
GN

D 
- M

.I. 
CA

BL
ES

CABINETCABINET

IN CONNELL VAULTIN CONNELL VAULT

IN CONNELL VAULT

LS

3P
-S

PA
RE

3P
-S

PA
RE

40
0A

-3
P-

SP
AC

E

40
0A

-3
P-

SP
AC

E

40
0A

-3
P-

SP
AC

E

PANEL DP-ECB

3P
-S

PA
RE

PANEL

PANEL

3P
-S

PA
RE

3P
-S

PA
RE

PANEL

FIRE
ALARM
PANEL

600A, 120/208V, 3, 4W, 50kAIC
PANEL IN CONNELL SWITCHBOARD CELL #6
600A, 600/347V, 3, 4W, 50kAIC

22
5A

-3
P 

SP
AC

E

22
5A

-3
P 

SP
AC

E

22
5A

-3
P 

SP
AC

E3P
 S

PA
RE

TO
 N

IC
KL

E 
W

IN
G

TO
 W

AT
KI

NS
 LE

VE
L '

0'

PANEL IN CONNELL SWITCHBOARD
CELL #5 TOP
600A, 600/347V, 3, 3W, 50kAIC

TO
 C

ON
NE

LL
 E

LE
VA

TO
RS

TO
 C

ON
NE

LL
 '8

'

TO
 V

IC
TO

RY
 W

IN
G

TO
 A

NG
AD

A 
W

IN
G

TO
 E

LE
VA

TO
R 

PA
NE

L

MC
C-

1E

SP
AR

E
(F

OR
ME

RL
Y

DO
UG

LA
S 

'P
P-

FF
')

FI
RE

 P
UM

P)
(F

OR
ME

RL
Y

SP
AR

E

4/0 COPPER

4/0

GND BAR

GNDGND

GROUND BAR AROUND
TRANSFORMER ROOM

4/0

4/0 COPPER

40
0A

-3
P

SP
AC

E

LEVEL 1 LEVEL 1

PANEL

SP
AR

E

IN LEVEL '0' ELECTRICAL ROOM

TX
-4

E0

PANEL 'DP-6E0'

TX
-4

F0

TX
-6

E0

3#
35

0M
CM

+G
ND

 - 
78

mm
C

3#
1/0

+G
ND

 - 
53

mm
C

3#
35

0M
CM

+G
ND

 - 
78

mm
C

3#
3/0

+G
ND

 - 
63

mm
C

1000A, 600/347V, 3, 4W, 42KAIC

4 -
 1/

C#
1/0

+G
ND

 M
.I. 

CA
BL

E

10
0A

-3
P 

SP
AC

E

20
0A

-3
P 

SP
AC

E

20
0A

-3
P 

SP
AC

E

4 -
 1/

C#
1/0

+G
ND

 M
.I. 

CA
BL

E

LEVEL 2LEVEL 2

3#
4+

GN
D 

- 2
7m

mC

3#
12

+G
ND

 - 
21

mm
C

3#
4+

GN
D 

- 2
7m

mC

3#
12

+G
ND

 - 
21

mm
C

3#
12

+G
ND

 - 
21

mm
C

3#
12

+G
ND

 - 
21

mm
C

SF
-3

.1 
(3

0H
P)

RO
OF

 O
F 

LE
VE

L 2

RF
-3

.1 
(2

5H
P)

RO
OF

 O
F 

LE
VE

L 2

HP
-1

 (û
HP

)
ME

CH
 R

M 
2-

25
2

ME
CH

 R
M 

2-
25

2
GP

-2
.1 

(5
HP

)

ME
CH

 R
M 

2-
25

2
GP

-2
.2 

(5
HP

, S
TA

ND
BY

)

ME
CH

 R
M 

2-
25

2
GP

-2
.3 

(1
HP

)TO ANGIO PDU IN
COMPUTER RM 2-248A

COMPUTER RM 2-248A
TO CT PDU IN

IN LEVEL '0' ELECTRICAL ROOM
800A, 120/208V, 3, 4W

PANEL 'DP-2E0'

IN LEVEL '2' MECHANICAL ROOM
PANEL 'DP-6E2' 400A, 600V, 3�, 4W

PANEL

3P
-S

PA
RE

LEVEL '0' MECH ROOM
STARTER RACK IN CONNELL

EXISTING SPLITTER SPLITTER IN CONNELL
LEVEL '0' MECH ROOM

PANEL

GROUND GRID

GROUT.
C/W CONDUCTIVE
DRILLED INTO ROCK

INTERCONNECTIONS
C/W #4/0 COPPER

AND 8 - 10m RODS

FIRE
ALARM
PANEL

EXISTING O.R. 2010 DISTRIBUTION

  4
#4

+G
ND

 - 
M.

I. C
AB

LE
S

PP
-K

PE
N1

2 x
 4-

1C
#4

/0+
GN

D 
- M

.I. 
CA

BL
ES

SP
AR

E

3#6 - 27mmC

4#2/0+GND - 53mmC

PANEL PANEL

4-
1C

#3
50

MC
M+

GN
D 

- M
.I. 

CA
BL

ES

4-
1C

#3
50

MC
M+

GN
D 

- M
.I. 

CA
BL

ES

3 x
 4-

1C
#5

00
MC

M+
GN

D 
M.

I. C
AB

LE
S

4PR. CONTROL WIRING4PR. CONTROL WIRING 4x4-1C#500MCM+GND - BUNDLED ON TRAY

2x
4#

25
0M

CM
+G

ND
 - 

M.
I. C

AB
LE

S

4#600MCM+GND PER PHASE
AND 8#600MCM FOR NEUTRAL IN
EMT CONDUIT.

2 x 4-1C#250MCM+GND - M.I. CABLES

CL

SP
AR

E

CL CL CL CL CL CL CL CL CL CL CL CL CL CL CL CL CL CL CL

CLCL
SP

AR
E

CONTROL WIRING
TO FIRE PUMP

TRANSFER SWITCH

TS1 TS2

16
00

A 
AC

B 
SP

AC
E

C/
W

 C
RA

DD
LE

S

16
00

A 
AC

B 
SP

AC
E

C/
W

 C
RA

DD
LE

S

C/
W

 C
RA

DD
LE

S
80

0A
 A

CB
 S

PA
CE

SP
AR

E

TRANSITION BOX TRANSITION BOX

C/
W

 C
RA

DD
LE

S
80

0A
 A

CB
 S

PA
CE

40
0A

-3
P

SP
AC

E

SP
AC

E
40

0A
-3

P

PROVIDE 200% NEUTRALS

PANEL

3#8 - 21mmC

4#2+GND - 35mmC

PANEL

PANEL 'PP-LE'
1200A, 600/347V, 3, 4W

4 - 1C #6AWG + GND - M.I. CABLE 2 x 4 - 1C #4/0 + GND - M.I. CABLE

8-
1C

#4
/0+

GN
D 

M.
I. C

AB
LE

S
TO

 W
AT

KI
NS

 W
IN

G
PA

NE
L '

PP
-W

E2
'

4-
1C

#3
50

MC
M+

GN
D 

M.
I. C

AB
LE

S
TO

 G
ID

RU
 W

IN
G

SP
AR

E

2 x
 4-

1C
#5

00
MC

M+
GN

D 
- M

.I. 
CA

BL
ES

30� SHIFT 0� SHIFT

PA
NE

L '
LP

-E
B'

TO
 C

ON
NE

LL
 LE

VE
L 1

PA
NE

L '
LP

-E
X'

 V
IA

 75
kV

A 
DT

T
TO

 C
ON

NE
LL

 LE
VE

L 1

GE
NE

RA
L 1

ASCO 9762

1200A, 600/347V, 3, 4W
AUTOMATIC TRANSFER SWITCH

FIBER PLATE

ALUMINUM PLATE

EN

L

2 x
 4-

1C
#5

00
MC

M+
GN

D 
- M

.I. 
CA

BL
ES

'TS3'

CO
NN

EL
L L

EV
EL

 '8
'

'P
P-

C8
E'

3-
1C

#4
/0+

GN
D 

- M
.I. 

CA
BL

ES

PA
NE

L '
DP

-W
E1

'

65KAIC

MINERAL INSULATED
CABLES ON CABLETRAY

4 -
 1/

C#
2/0

+G
ND

 M
.I. 

CA
BL

E
LS

16
00

A 
AC

B 
SP

AC
E

C/
W

 C
RA

DD
LE

S

16
00

A 
AC

B 
SP

AC
E

C/
W

 C
RA

DD
LE

S

N

L
E E

L

N

1600A ATS1600A ATS

TO
 C

ON
NE

LL
 L0

MA
IN

 S
W

IT
CH

BO
AR

D 
'A

'

MA
IN

 S
W

IT
CH

BO
AR

D 
'A

'
TO

 C
ON

NE
LL

 L0
4x

4#
60

0M
CM

+G
ND

 - 
10

3m
mC

4x
4#

60
0M

CM
+G

ND
 - 

10
3m

mC

6000A 600/347V
GENSET OUTPUT PANEL 'EPA'

SP
AR

E

3, 4W, 65KAIC

GND

2#4/0 GROUND2#4/0 GROUND

GND GND GROUND BAR AT WALL

GROUND BAR AT WALL

OF ELECTRICAL ROOM

OF ELECTRICAL ROOM

PP
-2

E2
TO

 P
AN

EL

PP
-2

F2
TO

 P
AN

EL

PP
-2

G2
TO

 P
AN

EL

4-1C#4+GND - M.I. CABLES

4x4-1C#500MCM+GND - BUNDLED ON TRAY

4x4-1C#500MCM+GND - BUNDLED ON TRAY

TO
 P

AN
EL

LP
-2

E

TO
 P

AN
EL

LP
-E

2A

4#
4+

GN
D 

M.
I. C

AB
LE

4#
2/0

+G
ND

 M
.I. 

CA
BL

E

TS-E2 TS-E1

LS
G

1200A SPLITTER

1200A SPLITTER

LO
CK

AB
LE

 W
EA

TH
ER

PR
OO

F 
SP

LIT
TE

RS
FO

R 
GE

NE
RA

TO
R 

LO
AD

BA
NK

 T
ES

TI
NG

LS LS

3x
4#

60
0M

CM
+G

ND
 - 

10
3m

mC
3x

4#
60

0M
CM

+G
ND

 - 
10

3m
mC

SP
AR

E

SP
AR

E

TO
 C

ON
NE

LL
 F

IR
E 

PU
MP

3-
1C

#4
/0 

- M
.I. 

CA
BL

ES
 +

 G
ND

K1

K1 K2

K2

TO
 G

ID
RU

 W
IN

G

PA
NE

L P
P-

EE

CO
NN

EL
L L

EV
EL

 '8
'

MC
C-

1E

2x70A-3P
5x30A-3P
1x150A-3P

TO
 A

NG
AD

A 
25

0 M
CM

REFED FROM CELL 10 AT
SWBD E1

1. EXISTING CIRCUIT BREAKER TO BECOME A SPARE.

2. EXISTING 1600A SPARE CIRCUIT BREAKER TO REMOVED AND REPLACED WITH 2500A
CIRCUIT BREAKER. CONTRACTOR TO CONFIRM SIZE OF RUNBACK BUS. ALLOW FOR
RUNBACK BUS TO BE REPLACED WITH 2500A BUS. COORDINATE SHUTDOWN WITH THE
OWNER.

3. HOT SWAPPABLE PLC SYSTEM

4. REPLACE EXISTING GENERATOR PARALLELING CONTROLS.

5. PART OF EQUIPMENT PRE-TENDER SCOPE.

6. NOT PART OF EQUIPMENT PRE-TENDER SCOPE.

G3

NEW GENERATOR SWITCHGEAR EPA-2
2500A, 600/347V, 3P, 4W, 65kAIC

16
00

A

16
00

A

16
00

A
SP

AR
E

16
00

A
SP

AR
E

16
00

A
SP

AR
E

25
00

A

1 1
2

5 
x 

[4
 #

50
0 

C
U

 +
 G

 - 
91

 m
m

C
]

DRAWING NOTES
(NOTES AND NUMBERING BELOW PERTAINS TO THIS DRAWING ONLY.)

N.
C.

30
00

AF
/25

00
AT

600A, 5kV
S&C FUSED
LOADBREAK LOOP
SWITCHGEAR

PP-EZ

 

LP-EZ

 

600-120/208V
45kVA

TO EMERGENCY
POWER BUSDUCT
RISER SOUTH END
CONNELL

TO  EMERGENCY
POWER BUSDUCT
RISER NORTH END
CONNELL

RP-C0EA PP-C0EA

600-120/208V
30kVA

PP-A

112.5kVA 600-120/208V
IN EMERGENCY
TRANSFORMER VAULT

PP-EE

REPLACED

LVDAA

LVDALP-E

LP-EE

LP-F LP-CLP-E LP-DLP-EAU/F

30A

60
0-

12
0/2

08
V

45
kV

A

60
0-

22
0/3

80
V

11
2.5

kV
A

60
0-

12
0/2

08
V

75
kV

A

LP-CEB

LP-EA1LP-CEA

60
0-

48
0/2

77
V

22
5k

VA

60
0-

48
0/2

77
V

11
2.5

kV
A

60
0-

12
0/2

08
V

22
5k

VA

200AF

200A

400AF

400A

TO
 B

UR
R 

LE
VE

L 1
 E

PP
-1

A

TO
 K

ID
D 

W
IN

G

TO
 B

UR
R 

W
IN

G 
LE

VE
L 1

EP
P-

1A
 E

AS
T

TO
 K

ID
D 

W
IN

G

TO
 K

ID
D 

NO
RT

H 
FI

RE
 P

UM
P

TO
 B

UR
R 

FI
RE

 P
UM

P

TO
 K

ID
D 

SO
UT

H 
FI

RE
 P

UM
P

TO
 P

PA
 M

AI
NT

EN
AN

CE
DE

PA
RT

ME
NT

ED
P-

EA

5 
x 

[4
 #

50
0 

+G
] M

IC
C

2000kW PRIME POWER
600/347V, 3P, 4W DIESEL
GENERATOR C/W OUTPUT
BREAKER AND CONTROLS IN
OUTDOOR ENCLOSURE

25
00

A

N.
O.

3

SYNC
SYSTEM

PLC

HMI

PARALLELING
CONTROL
CABINET

4PARALLELING CONTROL WIRE

15
00

AT
16

00
AF

12
00

AT
16

00
AF

40
0A

T
60

0A
F

MA
IN

16
00

A

20
0A

T
80

0A
F

80
0A

T
80

0A
F

40
0A

T
80

0A
F

40
0A

T
16

00
AF

40
0A

T
80

0A
F

TIE BREAKER
1600A

20
0A

T
60

0A
F

12
00

AT
16

00
A

60
0A

T
80

0A
F

MA
IN

16
00

A

60
0A

T
80

0A
F

20
0A

T
80

0A
F

K K

K

2000AT
2000AF

40
0A

T

LS
G

60
0A

LS
G

12
00

A

LS
G

10
0A

LS
G

40
0A

LS
G

40
0A

LS
G

10
00

A

LS
G

12
00

AT

LS
G

40
0A

LS
G

40
0A

LS
G

80
0A

LS
G

40
0A

25
00

AT
30

00
AF

25
00

AT
30

00
AF

60
0A

T
60

0A
F

60
0A

60
0A

60
0A

60
0A

10
0A

10
0A

100A50A 100A 100A

K
K K

40
0A

60
0A

40
0A

60
0A

60
0A

T
60

0A
F

LS
G

20
00

AT

LS
G

20
00

AT

60
0A

50
A

20
A

10
0A

10
0A

10
0A

10
0A

10
0A

20
0A

40
0A

20
0A

10
0A

15
0A

10
0A

10
0A

10
0A

10
0A

17
5A

10
0A

LS
G

40
0A

20
0A

40
0A

15
0A

40
0A

80
0A

20
0A

20
0A

80
A

70
A

15
A

15
A

15
A

15
A

10
0A

20
0A

K K

K

15
A

LS
G

80
0A

LS
G

12
00

A

LS
G

10
00

A

80
0A

10
0A

40
0A

22
5A

LS
G

16
00

A

LS
G

16
00

A

LS
G

20
00

A

LS
G

16
00

A

LS
G

20
00

A

K

K K

K K

10
0A

10
0A

1500AT
1600AF

15
00

AT
16

00
AF

LS
G

12
00

A

LS
G

12
00

A

30
0A

30
0A

25
0A

30
0A

DMSDMS

SS SS

DMS DMS

DMSDMS

5 
x 

[4
 #

50
0 

C
U

 +
 G

 - 
91

 m
m

C
]

5

6

6

6

6
6 6

E-02
NOT TO SCALE

A. B
V. R

NEW SINGLE LINE DIAGRAM

FI
LE

NA
ME

: P
:\2

25
\01

39
 - 

KH
SC

 - 
Em

er
ge

nc
y P

ow
er

 U
pg

ra
de

\D
wg

\E
lec

\E
-0

2 -
 N

ew
 S

ing
le 

Lin
e D

iag
ra

m.
dw

g
PL

OT
 D

AT
E:

 20
26

-0
3-

03
 - 

14
:59

H.H. Angus & Associates Limited Consulting Engineers
1176 Eglinton Ave E, Suite 800, Toronto, ON, M3C 0S1 Canada
www.hhangus.com | T 416 443 8200 | F 416 443 8290

DRAWING NUMBER:
SCALE: CHECKED BY:

DRAWN BY:

DRAWING TITLE:
HHA PROJECT NUMBER: 2250139

PROJECT:

KHSC KGH EMERGENCY POWER
SYSTEM CAPACITY &
INFRASTRUCTURE REMEDIATION

KEYPLAN:

50mm100mm500mm 0mm

0"2"4"12"24"

PAGE SIZE: ARCH D

NORTH: SEAL:

NO. DATE (YYYY-MM-DD) DESCRIPTION

DRAWING ISSUE

DRAWING REVISIONS

NO. DATE (YYYY-MM-DD) DESCRIPTION

DISCREPANCIES MUST BE REPORTED IMMEDIATELY TO THE CONSULTANT BEFORE
PROCEEDING.
ONLY FIGURED DIMENSIONS ARE TO BE USED AND CONTRACTOR MUST CHECK ALL
DIMENSIONS ON SITE.
THIS DRAWING IS PROTECTED BY COPYRIGHT.

01 2025-09-22 ISSUED FOR 30% REVIEW

02 2025-10-17 ISSUED FOR CLASS A COST ESTIMATE

Project Architect

Structural Engineer
Mechanical Engineer
Electrical Engineer

HDR

HDR
HH ANGUS
HH ANGUS

HDRCivil

HDR Architecture Associates, Inc.
27 Princess Street, Suite 400, Kingston, ON K7M 1A3

03 2025-11-07 ISSUED FOR 100% CONSTRUCTION DOCUMENTS

04 2026-03-06 ISSUED FOR INFORMATION

NOT FOR CONSTRUCTION

FOR INFORMATION ONLY

Note 7 – “Provide two remote annunciators for new Generator G-03 to be located in 
electrical room and maintenance hallway”  

Note 8 – “Base scope – Existing G01 and G02 controls to be upgraded as part of future 
tender package. Provide separate price to upgrade controls as part of this pre-tender package” 
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Addendum 
Project: Kingston Health Sciences Centre 

Kingston General Hospital 
Emergency Power System Upgrade Project 

Contract No.: 10434805 (HHA: 2250139) 

Bid Number: 10434805-ME-02 
Power Generation, Diesel Generator 

Addendum No.: 03 

Date Issued: Tuesday, April 14, 2026 

No. of Pages: 04 pages  

The following Addendum shall be read in conjunction with and become part and parcel of the bid documents and shall supersede 
the drawings and or specifications where applicable.  Upon receipt to same, staple this Addendum directly to the inside front cover 
of the specifications. The Proponent shall bring this Addendum to the attention of all subcontractors, trades and suppliers. 
 

1. The following documentation is issued under this Addendum. 

 

1.1 HDR Addendum No. A03, dated 2026-04-14 02 pages 
1.2 HHA Addendum No. E-03, dated 2026-04-13 01 pages 

 

 

 End of Addendum 03 

 

 

Per:          
Kevin Henry, P.Eng 
Project Manager    



Kingston Health Sciences Centre HDR Architecture Associates, Inc.  
KGH Emergency Power Upgrade Addendum No. A03 
Diesel Generator Page 1 of 1 
Project No. 10434805 2026-04-14 
Bid No. 10434805-ME-02  

The following Addendum shall be read in conjunction with and become part and parcel of the tendering documents and shall supersede 
the drawings and/or specifications where applicable.  Upon receipt to same, staple this Addendum directly to the inside front cover of 
the specifications. The Proponent shall bring this Addendum to the attention of all subcontractors, trades and suppliers. 
 

Addendum No. A03 

 

1. General Clarifications 

 
 

1.1. Proponent Questions: 
 

1. Q: Addendum 02 included Q&A related to generator paralleling. Please confirm whether the 
optional item requested is only for upgrading the existing generator controllers, and that the 
paralleling gear (EPA‑2) and paralleling controls are not included in this package. 
A: Refer to HHA addendum No. E-03 

 
 

2. RFP Documents 
 

2.1. Specification Section 00 43 23 ME-02 (Re-issued): Add the words “extend the generator warranty 
to five (5) years total, where the base warranty is identified as two (2) years” in the Description of 
Alternative Price as Item 3. Indicate the Effect on Base Bid Price to provide an Extended warranty. 

 
2.2. Refer to HHA addendum No. E-03 

 
 
 

End of Addendum No. A03 



Kingston Health Sciences Centre  00 43 23 ME-02 
KGH Emergency Power Upgrade -
Generator Specification 

 Page 2 of 2 

Alternative Prices Bid Form Supplement 

 

HDR Architecture Associates Inc. 
Project No. 10434805 

 Date Issued: 2026.04.06 
Issued for A02 

   
 

Schedule of Alternative Prices (VAT NOT INCLUDED) 

Values are presented in Canadian dollars (CAD), and exclude Value Added Taxes (VAT). For 

this project Value Added Taxes shall mean the Harmonized Sales Tax (HST) at 13%. 

Item Description of Alternative Price Effect on Base Bid Price 

  Add Deduct 

1 Net change in base Bid Price for supply of material described in this 
Diesel Generator RFP 10434805-ME-02 irrevocable in the form 
submitted by the Bidder for a period of two hundred and seventy 
(270) days running from the Proposal Submission Deadline. 
Engineering and shop drawings would be awarded within the same 
period of time as the base RFP terms. The contract completion 
time would remain effective relative to acceptance (full notice to 
proceed). 
 
For clarity: This Alternative Price is open to acceptance beyond the 
period of time for the base Bid Price. 

  

2  
 

  

3  
 

  

4  
 

  

5  
 

  

6  
 

  

7  
 

  

 

END OF SECTION 

Existing Unit Controls Upgrade (Not part of Base Bid)

Provide the additional cost to extend the generator warranty to five (5)
years total, where the base warranty is identified as two (2) years.



Kingston Health Sciences Centre 
KGH Emergency Power Upgrade 
HHA #2250139 

 
Addenda 

Page 1 of 1 

 

Issued for Addendum E-1 (Pre-Tender) 
 

ADDENDA 

 

Addendum No.:    E-0  

RFP 10434805-ME-02 

The information listed below is to form part of the Contract Documents. All associated costs are to be included in the Bid Price 

shown on the Bid Form. Acknowledgment of this Addendum, by number, is to be shown in the space provided on the Bid Form. 

1 

 

End of Section 

 

Q: Addendum 02 included Q&A related to generator paralleling. Please confirm whether the optional item
requested is only for upgrading the existing generator controllers, and that the paralleling gear (EPA‑2) and
paralleling controls are not included in this package.

A: Addendum 02 requires proponents to provide a separate price for upgrading the existing generator
controllers as part of the package. The paralleling gear (EPA‑2) and paralleling controls are not included in
this package.

3

April 13, 2026
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�+�:4@1<Á�]C�±�GPH�̀n�ZIXZN�ISSKJIFON�OI\KNM�
]JP[�̀�jc�OCFQXJP�OCFFNOPCDM

�Bf̀jaWWW ±GP�r̀RsH�̀a�GP�r±Rs�CD�̀­�GP�rbRs�̀n�²
�
ISSKJIFON�OI\KNH�]JP[�CD�]JP[CXP�̀�jc�OCFQXJP
OCFFNOPCD
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ABCDEDFCGHCFDCIBJKFLDMJNDHFDJDFLKGOHPQDRSNFLGKRLCOT

OHGCRLDOGHUCTDBSGHVSNLJPDOHFRBJGWCDMJNDLBJLDHF

LQXHRJPPQDKFCODMSGDHNOKFLGHJPTDRSYYCGRHJPDJNO

MJGYHNWDJXXPHRJLHSNFZDDABCDEDMJNFDJGCDJUJHPJ[PCDHN

FHNWPC\FXCCODUJGHJLHSNFDJFD]CPPDJFDL]S\FXCCODJNO

UJGHJ[PCDFXCCODYSOCPFZ

_̂̂̂ ` _̂â` _̂abc̀ _̂bc̀

dabeaf dabeag hij hkll hmn hhominl oplmipo iq qn hqol hoql hoio hrll

dabeafst ee hij hrol hmho hho hpl ii ql hnol hiul hiko hhol

daveaf daveag hrj hkll hmn hhominl oplmipo iu qk ihkl ilnl huol hull

daveafst ee hrj hrol hmho hho hpl io qr hqll hoio holl hnll

daweaf daweag hqj hkll hmn hhominl oplmipo nl qx iokl irkl irhl iiql

daweafst ee hqj hrol hmho hho hpl iq qn hxol hkol hkll hool

dayeaf dayeag hxj hkll hmn hhominl npxmhpu nq kh nhol nlll iull ioko

db̂eaf db̂eag ilj hkll hmn hhominl npxmhpu nu kk nqil nril nnrl nhil

dbveaf ee irj hhll hmn hhominl rprmipi rn ki ooll orll onhl ohll

ee dbveag irj hkll hmn zz zz ok kk ooil orhl onnl ohnl

dabeb ee hij hqio hmr hho ipk ik qn hqrl horl hohl hnul

daveb ee hrj hqio hmr hho ipk nl qk ihkl ilkl ilnl hxql

daweb ee hqj hqio hmr hho ipk nh qx inkl iikl iihl ilql

dayeb ee hxj hqio hmn hho rph nk kn nill nlul nlrl iuil

db̂eb ee ilj hqio hmn hho rph nu kk nril niil nhkl iuil

dbveb ee irj hhll hmn hho opr ro kl olll roll rnll nqll

d{̂eb ee nlj hhll hmn hhominl rprmipi ki xi xlll klll qlll olll

d{we| d{we|}gg nqj xol hmi hhominl qpqmnpn xx ki hilll hhlll hloll uoll

d̂ye{ ee xj hqllmhnll hmr hho lpo hr rx nqlmnll iklmhol inlmhhl zz

dâe{ ee hlj hqllmhnll hmr hho lpo hr oq qulmoxl oulmrql oklmnul zz

dabe{ ee hij hkiomhhrl hmr hho npr ik qr hqklmhhll hqllmuol hokomull hrolmqio

dave{ ee hrj hkiomhhrl hmr hho npr nh qk ihulmhrrl ilxlmhnio illlmhnll huolmxol

dawe{ ee hqj hkiomhhrl hmr hho npr nr qu ioxlmhkkl irxlmhqil irnlmhoql iiklmhlil

daye{ ee hxj hkiomhhrl hmn hho opomipu nx kr nillminhl nlolmilnl iuolmhuql iqiomhkol

db̂e{ ee ilj hkiomhhrl hmn hho opomipu rh kk nqrlmiril nrrlmiikl nnqlmiihl nhrlmhxul

dabev dabevg hij hkio hmn hhominl qpqmnphznpn ru qn hqkl hqll hoko hrol

davev davevg hrj hkio hmn hhominl qpqmnphznpn ru qk ihul ilxl illl huol

dawev dawevg hqj hkio hmn hhominl qpqmnphznpn oh qx ioxl irxl irnl iikl

dayev dayevg hxj hkio hmn hhominl qpqmnphznpn oq kn nill nlol iuol iqio

db̂ev db̂evg ilj hkio hmn hhominl qpqmnphznpn ok kk nqrl nrrl nnql nhrl

dbvev dbvevg irj hkio hmn hhominl qpqmnphznpn ok kk ooil orhl onnl ohnl
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IJ}NQ̀̀ONQJPNâJa_JRJ_OSStJâQVJnefJLJnefJgoho{TTJLJoho{TTjJPRT̂QNJPaQ̀JVaMJQLkQQPJcdifJgcdd�l}RjJucxcJRMJodddJ_̂TJg|cdeJS�̀jc
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Wc\POX\UcPWc\PZde



������������	
�����

�
�����
������������������������������ 

����!"��#"��
� �����#�����"�$#$������%���!"��#"����#

&&&�'(���()�*('

+,-./0122034.56.7890:.7;<0=0>?@78A0BCDEFGEHIJK

LMNOPQPORSPTUVTMSPTULW
R
XY
O

Z

N
Q
[
Z\]̂ _̀_aYbcdefgchfijklhggimefniocfkpegq
r_\st̀
u_\st̀
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:; <=>::;?@A <=>B:;?@A
BC <=>:BC?@A <=>BBC?@A
B; <=>:B;?@A <=>BB;?@A
DC <=>:DC?@A <=>BDC?@A
EC FFFF <=>BEC?@A
;C FFFF <=>B;C?@A
GC FFFF <=>BGC?@AH
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:; <=>::;JK?@A FFFF
BC <=>:BCJK?@A FFFF
B; <=>:B;JK?@A FFFF
DC <=>:DCJK?@A FFFF
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:; <=>::;NOP <=>B:;NOP
BC <=>:BCNOP <=>BBCNOP
B; <=>:B;NOP <=>BB;NOP
DC <=>:DCNOP <=>BDCNOP
EC FFFF <=>BECNOP
;C FFFF <=>B;CNOP
GC FFFF <=>BGCNOP
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:; <=>::;KTU FFFF
BC <=>:BCKTU FFFF
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:; <=>::;V@A FFFF
BC <=>:BCV@A FFFF

:; <=>::;WV@A FFFF

BC <=>:BCWV@A FFFF
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:; <=>::;JKV@A FFFF
BC <=>:BCJKV@A FFFF
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:C <=>::CZ FFFF
:; <=>::;Z FFFF
BC <=>:BCZ FFFF
B; <=>:B;Z FFFF
DC <=>:DCZ FFFF
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:CaDC b:Eac b:Eac
:CaDC FFF dBeb:Ea:C
D;afC bcaB bcaB

<=>
B\]̂_̀

:CaDC b:Eac b:Eac
:CaDC FFF dBeb:Ea:C
D;afC bcaB bcaB
cCa:B; bEaBgC bEaBgC

:;CaBCC bEaDCChijk_ bEaDCChijk_

<=>
D\]̂_̀

:CaDC b:Eac b:Eac
D;afC bcaB bcaB
cCa:B; bEaBgC bEaBgC

<=>\JK ::Ca:;C bEaDCChijk_ bEaDCChijk_

<=l :;aBC b:Bac b:Eac

<=>\?@Am
<=>\NOP

:;aDC b:Bac b:Eac
ECn;CnGC b:BaE b:EaG
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,:CaDCoj]̀p̀ikpiqkrsp̀oh̀ptop̀tqkros_̀ûpqt̀vkrwGCxW p̂f;xWîyzqir̂ptFD;aGCoj]̀p̀ikpiqkrsp̀oh̀ptop̀
tqkros_̀ûpqt̀ vkrwf;xWîyzqir̂ptF

4P̂ ŷrîyỳirr̂ĵ p̀rwoyB;Cù̀ r̂u_̂ozîyzqir̂pûprẁ r̂ro_̂ỳ\vo{pqyr̂]p̀|̀yryqktoyì rpk]]ky}F
H~qkros_̀ ŷ_{ûpù̀ zky}BECJoioyzBCcJoirv̂\vkp̀_̂oztFP̂ t̀ŷrîyroky_̂ozỳqrpo_îyỳirk̂yF
�W~V�ktr̀z;nCCCVA� ŷD�îpỳp}p̂qyz̀zz̀_rot{tr̀jtF
�PW�orky}ktŷro|ok_os_̀ ŷkyzkior̀z]p̂zqirtF
�W~V�ktr̀zotKVW�r{]̀ ûpqt̀ vkrwokpîyzkrk̂yky}nẁorky}oyzp̀upk}̀pork̂ỳ �qk]j̀ yrwo|ky}ĵ r̂p}p̂q]
îjskyork̂ytoyzjoph̀zûpqt̀ vkrwKVW�r{]̀ ikpiqkrsp̀oh̀ptF

UW~V�ktr̀zot~�Pdtvkriwky}zqr{epor̀ztqkros_̀ûptvkriwky}:BCJoiu_q̂p̀tìyr_k}wrky}_̂oztF
�:CCVjo�ikpiqkrsp̀oh̀pĵ qyr̀ẑ ]]̂tkr̀F
�<=>B:;CJKqt̀tE]̂_̀t]oìtF<=>D::CJKn<=>D:B;JKoyz<=>D:;CJK òiwqt̀G]̂_̀t]oìtFBCVjo�
ikpiqkrsp̀oh̀pĵ qyr̀ẑ ]]̂tkr̀F�kp̀tk�̀ ktbEaDCChijk_V_gWqF�t̀ vkrwf;xWvkp̀ ŷ_{F
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567���.
578777!��

#����. 8777!��

56796#7���.
578777!��

#����. 8777!���

6#7���.
578777!��

6#7���.578777!��
#����. 8777!���

:C <=>::C <=>B:C FFFF <=>D:C
:; <=>::;�U <=>B:;� <=>B:;K <=>D:;�
BC <=>:BC�U <=>BBC� <=>BBCK <=>DBC�
B; <=>:B;� <=>BB;� <=>BB;K <=>DB;�
DC <=>:DC� <=>BDC� <=>BDCK <=>DDC�
D; <=>:D;� <=>BD;� FFFF <=>DD;�
EC <=>:EC� <=>BEC� <=>BECK <=>DEC�
E; <=>:E;� <=>BE;� FFFF <=>DE;�
;C <=>:;C� <=>B;C� <=>B;CK <=>D;C�
GC <=>:GC� <=>BGC� <=>BGCK <=>DGC�
fC <=>:fC� <=>BfC� <=>BfCK <=>DfC��
cC FFFF <=>BcC�� <=>BcCK <=>DcC��
�C FFFF <=>B�C�� <=>B�CK <=>D�C��
:CC FFFF <=>B:CC�� <=>B:CCK <=>D:CC��
::C FFFF <=>B::C�� FFFF FFFF
:B; FFFF <=>B:B;�� FFFF FFFF

T̂ _z̀zWot̀ ~vkriwGCVjo�\BECJoi <=>BCC FFFF <=>DCC
T̂ _z̀zWot̀ ~vkriw:CCVjo�\BECJoi <=>BCCC FFFF <=>DCCC
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56796#7���.
668777!�� 6#7���.668777!��

:; <=>::;JK�U <=>B:;JK� FFFF <=>D:;JK�
BC <=>:BCJK�U <=>BBCJK� FFFF <=>DBCJK�
B; <=>:B;JK� <=>BB;JK� FFFF <=>DB;JK�
DC <=>:DCJK� <=>BDCJK� FFFF <=>DDCJK�
EC FFFF <=>BECJK� FFFF <=>DECJK�
;C FFFF <=>B;CJK� FFFF <=>D;CJK�
GC FFFF <=>BGCJK� FFFF <=>DGCJK�
fC FFFF <=>BfCJK� FFFF <=>DfCJK�
cC FFFF <=>BcCJK� FFFF <=>DcCJK�
�C FFFF <=>B�CJK� FFFF <=>D�CJK�
:CC FFFF <=>B:CCJK�� FFFF <=>D:CCJK�
::C FFFF <=>B::CJK�� FFFF <=>D::CJK�
:B; FFFF <=>B:B;JK�� FFFF <=>D:B;JK�
:;C FFFF <=>B:;CJK� FFFF <=>D:;CJK�
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567���.
3 8777!��

567���96#7���.
3 8777!�� 6#7���.3 8777!��

:; <K>::;�U <K>B:;� FFFF <K>D:;�
BC <K>:BC�U <K>BBC� FFFF <K>DBC�
B; <K>:B;� <K>BB;� FFFF <K>DB;�
DC <K>:DC� <K>BDC� FFFF <K>DDC�
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:; <=>::;KAPU <=>B:;KAP FFFF <=>D:;KAP
BC <=>:BCKAPU <=>BBCKAP FFFF <=>DBCKAP
B; <=>:B;KAP <=>BB;KAP FFFF <=>DB;KAP
DC <=>:DCKAP <=>BDCKAP FFFF <=>DDCKAP
EC <=>:ECKAP <=>BECKAP FFFF FFFF
;C <=>:;CKAP <=>B;CKAP FFFF FFFF
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:C FFFF <=>B:C~�� FFFF <=>D:C~��
:; FFFF <=>B:;~�� FFFF <=>D:;~��
BC FFFF <=>BBC~�� FFFF <=>DBC~��
B; FFFF <=>BB;~�� FFFF <=>DB;~��
DC FFFF <=>BDC~�� FFFF <=>DDC~��
EC FFFF <=>BEC~�� FFFF <=>DEC~��
;C FFFF <=>B;C~�� FFFF <=>D;C~��
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:CaDC :OnBOnDO ;BDf

D;aGC
D;a;C

:OnBO
DO

;BDc
;BDc

fCa::C
GCa:CC

BO
DO

;BfD
;BfD
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mRR

mn opmnqm NOKQ o3KQrst@Brut NOKQvw KQ [

mn opmnqm3 NOKQ o3KQrst@Brut NOKQvw KQ [

xR opxRqm NOxK o3xKrst@Brut NOxKvw xK [

xR opxRqy3 NOxK o3xKrst@Brut NOxKvw xK [

KKL

xR opxRqK NOxK o3xKrst@Brut NOxKvw xK [

xR opxRqK3 NOxK o3xKrst@Brut NOxKvw xK [

zK opzKqK NOxn o3xnrst@Brut NOxnvw xn [

zK opzKqK3 NOxn o3xnrst@Brut NOxnvw xn [

{K op{KqK NOzz o3zzrst@Brut NOzzvw zz [

{K op{KqK3 NOzz o3zzrst@Brut NOzzvw zz [

nz opnzqK NOLR o3LRrst@Brut NOLRvw LR [

nz opnzqK3 NOLR o3LRrst@Brut NOLRvw LR [

zRR

xR opxRqz NOLR o3LR|rst@Brut NOLRvw LR [

xR opxRqz3 NOLR o3LR|rst@Brut NOLRvw LR [

zK opzKqz NOLR o3LR|rst@Brut NOLRvw LR [

zK opzKqz3 NOLR o3LR|rst@Brut NOLRvw LR [

nz opnzqz3 NOQn o3Qn|rst@Brut NOQnvw Qn [

QRR}

xR opxRqQ3 NOLR o3LR|rst@Brut NOQKvwUU QK [

zK opzKqQ3 NOLR o3LR|rst@Brut NOQKvwUU QK [

nz opnzqQ3 NOQn o3Qn|rst@Brut NOnRvwUU nR [
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mRR

mn opzmnqm NOKQ o3KQrst@Brut NOKQvw KQ [

mn opzmnqm3 NOKQ o3KQrst@Brut NOKQvw KQ [

xR opzxRqm NOxK o3xKrst@Brut NOxKvw xK [

xR opzxRqy3 NOxK o3xKrst@Brut NOxKvw xK [

KKL

xR opzxRqK NOxK o3xKrst@Brut NOxKvw xK [

xR opzxRqK3 NOxK o3xKrst@Brut NOxKvw xK [

xR opzxRqK~|sKmK NOLR o3LRrst@Brut NOLRvw LR mKR

xR opzxRqK~|sKmQ NOLR o3LRrst@Brut NOLRvw LR mQR

xR opzxRqK~|sKmK3 NOLR o3LRrst@Brut NOLRvw LR mKR

xR opzxRqK~|sKmQ3 NOLR o3LRrst@Brut NOLRvw LR mQR

zK opzzKqK NOxn o3xnrst@Brut NOxnvw xn [

zK opzzKqK3 NOxn o3xnrst@Brut NOxnvw xn [

zK opzzKqK~|sKmK NOLQ o3LQrst@Brut NOLQvw LQ mKR

zK opzzKqK~|sKmQ NOLQ o3LQrst@Brut NOLQvw LQ mQR

zK opzzKqK~|sKmK3 NOLQ o3LQrst@Brut NOLQvw LQ mKR

zK opzzKqK~|sKmQ3 NOLQ o3LQrst@Brut NOLQvw LQ mQR

Lz opzLzqK NOxn o3xnrst@Brut NOxnvw xn [

Lz opzLzqK3 NOxn o3xnrst@Brut NOxnvw xn [

{K opz{KqK NOzz o3zzrst@Brut NOzzvw zz [

{K opz{KqK3 NOzz o3zzrst@Brut NOzzvw zz [

{K opz{KqK~|sKmK NOQK o3QKrst@Brut o�S QK mKR

{K opz{KqK~|sKmK3 NOQK o3QKrst@Brut o�S QK mKR

nz opznzqK NOLR o3LRrst@Brut NOLRvw LR [

nz opznzqK3 NOLR o3LRrst@Brut NOLRvw LR [

zRR

xR opzxRqz NOLR o3LR|rst@Brut NOLRvw LR [

xR opzxRqz3 NOLR o3LR|rst@Brut NOLRvw LR [

zK opzzKqz NOLR o3LR|rst@Brut NOLRvw LR [

zK opzzKqz3 NOLR o3LR|rst@Brut NOLRvw LR [

zK opzzKqz~|sKmK NOQn o3Qn|rst@Brut NOQnvw Qn mKR

zK opzzKqz~|sKmQ NOQn o3Qn|rst@Brut NOQnvw Qn mQR

zK opzzKqz~|sKmK3 NOQn o3Qn|rst@Brut NOQnvw Qn mKR

zK opzzKqz~|sKmQ3 NOQn o3Qn|rst@Brut NOQnvw Qn mQR

{K opz{Kqz NOQK o3QK|rst@Brut NOQKvw QK [

{K opz{Kqz3 NOQK o3QK|rst@Brut NOQKvw QK [

{K opz{Kqz~|sKmK NOnR o3nR|rst@Brut o�S nR mKR

{K opz{Kqz~|sKmK3 NOnR o3nR|rst@Brut o�S nR mKR

nz opznzqz3 NOQn o3Qn|rst@Brut NOQnvw Qn [

QRR}

xR opzxRqQ3 NOLR o3LR|rst@Brut NOQKvwUU QK [

zK opzzKqQ3 NOLR o3LR|rst@Brut NOQKvwUU QK [

nz opznzqQ3 NOQn o3Qn|rst@Brut NOnRvwUU nR [

����"#��\\�/$&

U o399|rst@Brut85=�?:>?;>B8H65?;@:zRR�QRR=HAopE
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�h_kWXc̀~��_̂ h (Z'�j�Xi��Z'�j

�ifXW~_
lmnopqrstuvnwxyqpz�&�'("Z$�
|srn}uvnwxyqpz�&�'(�$$�

�����cb_ \'�'''��i]kY
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�i�_k��WdXik '[aa\Z

�iXWf��Wk̂ ìcd�
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k_hfWd_Y���fŴ h��!�bf]ik_Yd_̀X�bc�X]k_Y
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Pe fd

ghii gjiklgm nopq\rqst̀ usrvqq hgjw xyz{|} j~�i gi��

jiii ji�klgm nopqsqq�t̀ �sqvqq ��wi xyz{|} j~�i gi��

~iii ji�klgm nopq�qq�t̀ �sqvqq gw��g xyz{|} j~�i gi��

~iii ji�klwm nopq�q��t̀ �usvqq gw��g xyz{|} j��i gj�i

~�ii ji�klgm nopq��q�t̀ �r�vqq g�w�w xyz{|} j~�i gi��

hiii ji�klwm nopqrq��t̀ \q\�vqq g�i�� xyz{|} j��i gj�i

�iii ji�klwm nopquq��t̀ \uu�vqq ji~�g ����|} h~�i j~�h

�iii ji�klgm nopq�qq�t̀ \�\�vqq j�wjg ����|} hi�i jj��

�iii ji�klwm nopq�q��t̀ s\��vqq wi�w� ��y{|} �i�i ~i��

gjiii ji�klgm nop\sqq�t̀ suqsvqq ~i��j ��y{|} �i�i ~i��

gjiii ji�klwm nop\sq��t̀ suqsvqq ~i��j ��y{|} �i�i ~i��

ghii�ggjhj j~i�ji�klgm nopq\rqqt̀ usrvqq hgjw�w�~j xyz{|} j~�i gi��

jiii�ghiij j~i�ji�klgm nopqsqqqt̀ usrvqq ��wi�hgjw xyz{|} j~�i gi��

wiii�jjhij j~i�ji�klgm nopq�qqqt̀ u��vqq gij~�����~ xyz{|} j~�i gi��

wiii�jjhij kj~i�ji�klwm nopq�q�qt̀ ��qvqq gij~�����~ xyz{|} j��i gj�i

~iii�wiiij j~i�ji�klgm nopq�qqqt̀ u�svqq gw��g�gij~� xyz{|} j~�i gi��

~iii�wiiij kj~i�ji�klwm nopq�q�qt̀ ��uvqq gw��g�gij~� xyz{|} j��i gj�i

~�ii�w�iij j~i�ji�klgm nopq��qqt̀ �ssvqq g�w�w�gjj�h xyz{|} j~�i gi��

hiii�w�hij j~i�ji�klwm nopqrq�qt̀ ��uvqq g�i���gj�i� xyz{|} j��i gj�i

�iii�~hiij j~i�ji�klgm nopquqqqt̀ \r\�vqq ji~�g�ghw�� ����|} hi�i jj��

�iii��iiij j~i�ji�klgm nopq�qqqt̀ \usrvqq j�wjg�ji~�g ����|} hi�i jj��

gjiii��iiij j~i�ji�klgm nop\sqqqt̀ srsqvqq ~i��j�wi�w� ��y{|} �i�i ~i��

ghii w~�klgm nopq\rq�t̀ ���vqq hgjw xyz{|} j��i gj��

jiii w~�klgm nopqsqq�t̀ ���vqq ��wi xyz{|} j��i gj��

wiii w~�klgm nopq�qq�t̀ ��qvqq gij~� xyz{|} j��i gj��

~iii w~�klgm nopq�qq�t̀ �uqvqq gw��g xyz{|} j��i gj��

~�ii w~�klgm nopq��q�t̀ \q\�vqq g�w�w xyz{|} j��i gj��

�iii w~�klgm nopquqq�t̀ \��svqq ji~�g ����|} hh�i jh�i

�iii w~�klgm nopq�qq�t̀ ss��vqq j�wjg ����|} hh�i jh�i

gjiii w~�klgm nop\sqq�t̀ �s��vqq ~i��j ��y{|} �i�i ~i��

ghii ~�iklgm nopq\rq�t̀ ���vqq hgjw xyz{|} j��i gj��

jiii ~�iklgm nopqsqq�t̀ ���vqq ��wi xyz{|} j��i gj��

wiii ~�iklgm nopq�qq�t̀ ��\vqq gij~� xyz{|} j��i gj��

wiii ~�iklwm nopq�q��t̀ \\\�vqq gij~� xyz{|} wi�i g~�i

~iii ~�iklgm nopq�qq�t̀ \qq�vqq gw��g xyz{|} j��i gj��

~iii ~�iklwm nopq�q��t̀ \\rrvqq gw��g xyz{|} wi�i g~�i

~�ii ~�iklgm nopq��q�t̀ \qr�vqq g�w�w xyz{|} j��i gj��

hiii ~�iklwm nopqrq��t̀ \��\vqq g�i�� xyz{|} wi�i g~�i

�iii ~�iklgm nopquqq�t̀ \���vqq ji~�g ����|} hh�i jh�i

�iii ~�iklgm nopq�qq�t̀ ss��vqq j�wjg ����|} hh�i jh�i

gjiii ~�iklgm nop\sqq�t̀ �s��vqq ~i��j ��y{|} �i�i ~i��

gjiii ~�iklwm nop\sq��t̀ �s��vqq ~i��j ��y{|} �i�i ~i��

ghii �iiklgm nopq\rqut̀ ���vqq hgjw xyz{|} j��i gj��

jiii �iiklgm nopqsqqut̀ ���vqq ��wi xyz{|} j��i gj��

wiii �iiklgm nopq�qqut̀ ��\vqq gij~� xyz{|} j��i gj��

wiii �iiklwm nopq�q�ut̀ \\\�vqq gij~� xyz{|} wi�i g~�i

~iii �iiklgm nopq�qqut̀ \qq�vqq gw��g xyz{|} j��i gj��

~iii �iiklwm nopq�q�ut̀ \\rrvqq gw��g xyz{|} wi�i g~�i

~�ii �iiklgm nopq��qut̀ \qr�vqq g�w�w xyz{|} j��i gj��

hiii �iiklwm nopqrq�ut̀ \��\vqq g�i�� xyz{|} wi�i g~�i

�iii �iiklgm nopquqqut̀ \���vqq ji~�g ����|} hh�i jh�i

�iii �iiklwm nopquq�ut̀ sq��vqq ji~�g ����|} h��i j��w

�iii �iiklgm nopq�qqut̀ ss��vqq j�wjg ����|} hh�i jh�i

�iii �iiklwm nopq�q�ut̀ s�qrvqq wi�w� ��y{|} �i�i ~i��

gjiii �iiklgm nop\sqqut̀ �s��vqq ~i��j ��y{|} �i�i ~i��

gjiii �iiklwm nop\sq�ut̀ �s��vqq ~i��j ��y{|} �i�i ~i��
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r p¥ x��{|| ¦���������
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r ªq� x£�{|| ����������������©�����������������

«¬­

®̄°±²³³±́´
®̄°±²µ¶·̧

®̄°±²³³±́´
®̄°±²µ¶·̧

¹º·±́´
»¼±µ¶»º̧

½»±́´
³̧

³»³±́´
·±½¶»º̧
µ¼±́´
³±µ¶·̧ ½½±́´

³±¹¶»º̧

¹¼±́´
»±½¶»º̧

½¾º±́´
»¿±µ¶·̧

¹¼±́´
»±½¶»º̧

½»±́´
³̧

½»±́´
³̧

ÀÁÂÃÄÅÅÄÃÆÇÁÈ
ÉÊËËÌÍÎÏÐËÑÒÓÆÔÕÈÖÆÕ×ÈÉÊËËÌÍÎÏÐËÑÒ

ÓØÙÚÄÛÕ

ÜÕÛÕÂÂÕÔ

ÝÙÇÁÃÈÖÆÕ× ÝÙÇÁÃÈÖÆÕ× ÝÙÇÁÃÈÖÆÕ×ÓÆÔÕÈÖÆÕ×

ÞÇßÈÖÆÕ× ÞÇßÈÖÆÕ×ÞÇßÈÖÆÕ×

àáâãäåáæ±çèéé
êáëìí±̄ëáîäîï

ðäîïéá±ñîäì

»¾¼±́´
¼±»¶·̧

¼»¾±́´
»º±»¶·̧

·»¾±́´
¹»±µ¶·̧

µºµ±́´
¹¾±¹¶»º̧

»³³µ±́´
¼·±½¶»º̧

»»·½±́´
¼º±½¶·̧

½º»±́´
³³±»¶»º̧

¹¹±́´
»±½¶»º̧

»¾¿±́´
¼±½¶»º̧

½º»±́´
³³±»¶»º̧

êòãóéá±ñîäì ôåäëéá±ñîäì



����������	
�
�
����������������������
��	����������������
������ �!�"#$%��&'$()�*+$,�-�#.�/#�/01��2%"�(1�)(��

(+33�4.,�5%�1$(+5$�4�$%�6(%$�5$�7(%8�8%#1$+(�9�4�:(#1�

)�4�#�1�5$19� �#.��6(%"#4#�3��)1,�)55�11�$%�(�5�6$)5.�1;�

���1���%�/8�$)..#5�5%"�(1�)(��)")#.):.��#��:%$��"�($#5).�

)�4��%(#<%�$).�5%�=3+()$#%�1�7%(�)�1�5+(��=$�)�4�

��)$�)66�)()�5�� ����8%+�$�4;�����0>�(�1#1$)�$�

6%.,5)(:%�)$��5%"�(�)�4�:)1��6(%$�5$� #(#�3�4�"#5�1�

7(%8�$����.�8��$1� #$�%+$�:(�)?#�39�5()5?#�3�%(�

4#15%.%()$#%�;�

����&'$()�*+$,�-�#.�/#�/01��2%"�(1�)(��)")#.):.��#���

1%.#4�@(),�%(�2.�)(� #$��)�3(),�:)1�;����,�)(��#4�).�7%(�

+1�� #$��.) ���A+#68��$9�6%%.19��%$�$+:19��%.#4),�)�4�

.)�415)6��.#3�$#�39�%+$4%%(���$�($)#�8��$�1,1$�819��

:)(:�A+�19�7%+�$)#�19�"��4#�3�8)5�#��1�)�4�%$��(�

%+$4%%(��.�5$(#5).�)66.#5)$#%�1;

B+(�&'$()�*+$,�-�#.�/#�/01��2%"�(1�)(��:+#.$�

$%� #$�1$)�4�$����.�8��$1�)�4�7�)$+(�C

/��2%86.#)�5�� #$��D&2E�FGHI�J�5$#%��KGL;MNOPNHP�

7%(�Q&'$()�*+$,R�)66.#5)$#%�1��%%41S

/��J$)�4)(4�%6��#�3�)55%88%4)$�1�*�5%()E�@T2U��

4�"#5�1�)�4�)44#$#%�).�)4)6$�(�6.)$�1�#�5.+4�4

/��V(�/8%+�$�4���)",/4+$,�3)1?�$�6(%"#4�1�)��

 �)$��(/(�1#1$)�$�1�).� �#5��6(%$�5$1�7(%8��

8%#1$+(��)�4�)441�$%��)1��%7�#�1$)..)$#%�

/������H/3)�3�5%"�(1�#�5.+4��$ %�#�1�($1�$�)$��

5)��:��6.)5�4�#��$���5#(5+.)(�5%(4�%6��#�31��

$%�6(�"��$�#�1�5$1�)�4�4�:(#1�7(%8���$�(#�3�

$���5%"�(� �#.���%$�#��+1�

/��H/3)�3�5%"�(1�7�)$+(��)�1$)#�.�11�1$��.��#�3��

6#��7%(�)44�4�1$(��3$�

/��H�)�4�F/3)�3�)")#.):.�

/��@(),�)�4�5.�)(

/��J)7�$,�.%5?�7�)$+(�

/��50!+1�.#1$�4



�����������	
���	�����


��	���������
������������� �!" #$"%�#&� '�(�)*�+ %)�,--�&�'.�/�&�/�&��0)

123���,4(��205

67897:;<=>;?@7ABC:@;

>C9A=============== >C9A=D9EF7:GC:@; HB;< I@;J<K7BC:@; I@L@7=
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���̂am\gp̂cdp_lb\{ccgd\_̂\c|eccbd\}~\̂c�hâc{cfgd\j_̂\ĝammafi\ga{c\
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DEIQEFGHIEYTPPESVREUNLNREedELVPTOEVUÈPTS\TSXEUNOEfVSRTS]NLgEUNMPKfNEONWTfN
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/0,1]5;,F,1c̀;̂ 9>,1>ecb5><,F,5c9e;,b]88>&bĉ5
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