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Amendment 001 is raised for Addendum #1. 
 
 
All other terms and conditions remain. 



Addendum No.1

October 19, 2018

R.096002.001

The following changes in the bid documents are effective immediately.
This addendum will form part of the construction documents.

A. Questions from Bidders

B. Civil and Architectural including,
SSK 1

Geotechnical Report

C. Mechanical Addendum including,
Section 01 91 00 Commissioning

Section 22 30 05 Domestic Water Heaters

Section 23 82 22 Variable Refrigerant Flow (VRF) System

MSK 01 Control Schematics

D. Electrical Addendum including,
ESK 01 Revised Electrical Legend



Question 1: Reference Specification 23 07 13 Thermal Insulation for Ducting,

A) 3.5.1 Insulation Schedule states 2" Board on exterior supply air ducts. Does this refer to the attic
supply air ductwork or should I apply Flexible Duct 3.4.1: 1" flex on all concealed supply air duct.

Answer 1A: There is no exterior supply air ducting; use 25mm thick flexible insulation on all
supply air ductwork downstream of the ERV.

B) Reference 3.5.1 Insulation Schedule Note 1: Should I only allow for 10' of the E/A from the
exterior to the ERV or allow for that E/A right to the unit?

Answer 1B: Provide 50mm thick insulation from the exterior wall to the ERV unit. All other
exhaust air ducts shall be insulated 3000mm back from the exterior wall penetration.

C) 3.5.1 Insulation Schedule notes the F/A ducts downstream of the HRV, is the HRV inclusive to
the ERV on the drawings.

Answer 1C: Yes.

D) Drawing M 3 only denotes S/A coming off the unit to the multiple diffusers. Is this supply air to
be considered the fresh air?

Answer 1D: Yes

E) Should I be allowing the 1" Board or apply note 3.4.1 Flexible Duct note.

Answer 1E: Provide 25mm thick flexible insulation on the supply air ducting downstream of the
ERV. Further information provided in this addendum.

Question 2: Reference Specification 21 07 20 Thermal Insulation for Piping

A) Drawing M 4 has 2 condenser units with outdoor refrigerant piping. Does the outdoor
refrigerant require any insulation/jacketing.

Answer 2A: Yes, provide 25mm thick elastomeric pipe insulation; exterior piping shall be
protected with aluminum jacket; further information provided in this addendum.

B) Drawing M 1: Do you require any insulation on the condensate drains from the AC units?

Answer 2B: Yes; provide 25mm thick fiberglass insulation with all service jacket.



Question 3: Electrical Symbol Clarification

Answer 3: This is a high single data jack, further information is provided in this addendum.

Question 4: “The spec is calling for a 45 min. rating on the PVC windows . To my knowledge that can’t be done.
The windows may have to be Aluminum or possible Fiberglass to meet this rating. Do you want to stay with PVC
or look at something else that is fire rated.”

Answer 4:

Section 08 53 00 PVC Windows
o Delete item 2.1.2.2 regarding frames having a 45 minute fire protection rating. There

are no window frames having fire protection ratings.
Section 08 80 00 Glazing

o Delete items 2.1.3 and 3.5.4 regarding glazing with a 45 minute fire protection rating.
This project does not have glazing with fire protection ratings.

Architectural drawings
o Delete all references to windows having 45 minute fire protection ratings. There are no

fire protection ratings on the windows.

Question 5 : Detail C/S 4 shows the roof sheathing as 19mm thick, where the roof schedule on A 04
shows it as 16mm thick. Please clarify which is to be provided.

Answer 5: 19mm roof sheathing

Question 6: Please provide a detail for Pilaster P 1 on Drawing S 1.

Answer 6: Information included as sketch in this addendum as SSK 1.

Question 7: Please provide a soils report for review.



Answer 7: Information included in this addendum, “Geotechnical Report”.

Question 8: Please confirm that demolition of the existing building is by Departmental Representative.

Answer 8: Yes.

Question 9: Flooring details on S 3 show a 16mm flooring while the Floor Assembly on A 02 shows it
as 19mm. Please clarify which is to be provided.

Answer 9: 16mm plywood sub floor.

Question 10: Detail E/S 4 shows a monotruss at the gable ends of the roof while roofing details on A
14 show a sistered 2x4 at the eaves and Gable. Please clarify which detail we are to follow.

Answer 10: Follow structural, detail E/S 4
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A. RELOCATE POSITION OF BUILDING

1. Building to be relocated to 2.176 metre from the face of the foundation to the fence (property line).  This 
provides a limiting distance of 2.1 m from face of cladding to the fence.

a. REVISE building location 376 mm to the North West.
b. ADD 5.0 sq. m of asphalt removals to the asphalt removals shown on DWG D1 Civil Demolition 

Plan Issued for Tender Rev 1 dated 09/19/2018.
c. ADD 6.65 sq. m of clear stone and geotextile between the fence at the South East side of the 

property and the new building.
d. ADD 1.5 sq. m of asphalt to the total asphalt reinstatement shown on DWG C3 Site Plan Issued 

for Tender Rev 1 dated 09/19/2018.
e. REVISE location of 2 bollards at North West corner of building to maintain offset from building 

corner as noted on DWG C3 Site Plan Issued for Tender Rev 1 dated 09/19/2018.
f. ADD connection of two (2) rainwater leaders at Main Building – West Elevation DWG A-05 

Elevations Issued for Tender Rev 1 dated 09/19/2018.  Leaders to be connected to existing 100 
mm storm sewer located approximately 3.0 m to the North West of the building face. Connection 
will be with 100 mm dia. DR35 PVC pipe c/w cut in tee and appurtenances required to connect to 
termination point of rain water leaders (approximately at finished grade elevation) .  Expected 
depth of bury of existing 100 mm storm sewer is 2.0 m.

2. DRAWINGS

a. A-02 Floor Plans
i. Delete window B on North elevation in Room 103 PPE Storage

ii. Add window C to to Room 205 Bedroom, 1500mm from inside face of exterior wall on 
West elevation.

b. A-05 Elevations
i. Delete windows B and C from the North Elevation

ii. Add window C to the West Elevation, 1500mm from inside face of exterior wall
iii. Delete “R” from window tags.
iv. Rainwater leader along Grid 8 should be identified as such on drawing.
v. All rainwater leaders to be tied into storm system.

vi. Cladding, including trim, to be revised from cedar siding to metal siding on MacKay 
Bridge/Fence Elevation

1. 26-gauge steel siding with SMP coating, typically known as WeatherXL
2. 5-1/4-inch coverage width
3. Colour: woodgrain finish: cedar, to be approved by Departmental Representative
4. Hidden fasteners
5. 40-year Limited Coating Warranty

c. A-16 Door Schedule and Window Elevations
i. Delete note referring to windows with 45-minute fire-protection ratings. 
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Table 1:  Summary of Sub-Surface Stratigraphy 
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Descriptive Terms - Borehole and Test Pit Logs

Grain Size  Clay&Silt
      Sand

                     Gravel           Cobble    Boulder

Compactness N, Range 0 - 4 4 - 10 10 - 30 30 - 50 >50
Soils (gravel, sand, tills) Density V. Loose Loose Compact Dense V. Dense

Consistency S, KPa < 12.5 12.5 - 25 25 - 50 50 - 100 100 - 200
(silt, clay) Consistency V. Soft Soft Firm Stiff V. Stiff

RQD Overall Quality Fracture Spacing
0 - 25 Very Poor < 50 mm Very Close
25 - 50 Poor 50 - 300 mm Close
50 - 75 Fair 0.3 - 1 m Moderate

Rock 75 - 90 Good 1 - 3 m Wide
90 - 100 Excellent > 3 m Very Widey

Comp. Str., MPa 0.25 - 1 1 - 5 5 - 25 25 - 50 50 - 100 100 - 250 > 250

Sample Types (location to scale on log)

SS Split Spoon B Shovel (bulk)

T Shelby Tube H Carved Block

P Piston V In Situ Vane

F Auger NR No Recovery
W Wash

Rock Cores: BQ (36.5mm), NQ (47.6mm), HQ (63.5mm)

Notation and Symbols
N - N-value from standard penetration test; blows by 475 J drop hammer to advance 

  std. 50mm O.D. split spoon sampler 0.3m

RQD - percent of core consisting of hard, sound pieces in excess of 100mm long (excluding 

  machine breaks)

Recovery - sample recovery expressed as percent or length

S - shear strength, kPa PL - plastic limit, percent

Sr - shear strength, remoulded LL - liquid limit, percent

Dd - dry density, t/m3
- groundwater level

W - natural moisture content, percent - seepage

Very
Strong

Extremely 
Strong

Description Weak
Extremely

Weak
Very
Weak

Medium
Strong

Strong



SYMBOLS AND TERMS USED ON THE BOREHOLE AND TEST PIT RECORDS

Soil Description

Terminology Describing Soil Structure
Desiccated

Fissured

Varved

Stratified

Well Graded

Uniformly Graded

Trace, or occasional
Some
Adjective
And

Relative Density “N” Value Relative Density %

Undrained Shear Strength
Consistency kips/sq. ft. kPa “N” Value
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A. SPECIFICATIONS

1. Divisions 21, 22, 23, and 25:
1. Commissioning shall be included as part of the tender documents; refer to specification 

section 01 91 00 Commissioning.

2. Section 25 05 01, EMCS General Requirements:
1. Item 1.5.2.3: Delete reference to Delta network.
2. Item 1.8.1: Add the following: The new controls graphics shall match the existing EMCS 

graphics and software.

3. Section 22 42 00, Commercial Plumbing Fixtures:
1. Add the following to item 2.2.3 L1 – Lavatory: Vitreous china, wall hung lavatory, complete 

with front overflow, D-shaped bowl, self-draining deck with contoured back and side splash 
shields, faucet ledge, 100mm center faucet holes, concealed arms support. Overall 
dimensions: 521mm x 464mm. Faucet:100mm centers, two (2) handle, heavy-duty cast brass, 
polished chrome-plated finish, metal hold-down package, color indexed metal handles with 
vandal resistant screws, cast open grid strainer, vandal resistant spray outlet (1.9L/min), blade 
handle with sanitary hood, and handle temperature indicators. Trap: 32mm Polished chrome-
plated cast brass body with clean-out plug. Supplies: Pair of chrome-plated finish, angle 
supplies, lockshield, screwdriver slot, 9.5mm x 305mm long flexible riser tubes, stainless 
steel wall flanges. Carrier: Concealed arm support system complete with coated rectangular 
steel uprights with welded feet; cast iron adjustable headers, steel sleeves, alignment truss, 
and mounting fasteners.

2. Add the following to item 2.2.4 L2 – Lavatory: Barrier-free, vitreous china, wall hung 
lavatory, complete with rear overflow, recessed self-draining deck, faucet ledge, 100mm 
center faucet holes, concealed arms support, and shroud/knee contact guard. Overall
dimensions: 521mm x 464mm. Faucet:100mm centers, two (2) handle, heavy-duty cast brass, 
polished chrome-plated finish, metal hold-down package, color indexed metal handles with 
vandal resistant screws, offset cast open grid strainer, vandal resistant spray outlet 
(1.9L/min), blade handle with sanitary hood, and handle temperature indicators. Trap: 32mm 
Polished chrome-plated cast brass body with clean-out plug. Supplies: Pair of chrome-plated 
finish, angle supplies, lockshield, screwdriver slot, 9.5mm x 305mm long flexible riser tubes, 
stainless steel wall flanges. Carrier: Concealed arm support system complete with coated 
rectangular steel uprights with welded feet; cast iron adjustable headers, steel sleeves, 
alignment truss, and mounting fasteners.

3. Add the following to item 2.2.5 L3 – Lavatory: Vitreous china, wall hung lavatory, complete 
with rear overflow, faucet ledge, single faucet hole, and wall bracket and hardware. Overall 
dimensions: 500mm x 220mm. Faucet: cast brass, single hole mount with open grid strainer, 
polished chrome-plated finish, metal hold-down package, color coded plug button on handle, 
vandal resistant spray outlet (1.9L/min), vandal resistant lever handle. Trap: 32mm Polished 
chrome-plated cast brass body with clean-out plug. Supplies: Pair of chrome-plated finish, 
angle supplies, lockshield, screwdriver slot, 9.5mm x 305mm long flexible riser tubes, 
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stainless steel wall flanges. 

4. Add the following to item 2.2.6 SH1 – Shower: Polished chrome shower trim including 
pressure balanced shower valve with integral check stops, vandal resistant escutcheon screws, 
and lever handle. Wall mounted vandal resistant shower head with ceramic tile anchor plate, 
5.7 Lpm flow rate.

5. Add the following to item 2.2.7 SH2 – Shower: Barrier-free polished chrome shower trim 
including pressure balanced shower valve with integral check stops, vandal resistant 
escutcheon screws, and lever handle. Wall mounted vandal resistant shower head with 
ceramic tile anchor plate, 5.7 Lpm flow rate, detachable hand spray unit with flexible metal 
hose, 600mm minimum slide bar and diverter.

6. Modify item 2.2.8 to the following: .8 JS1 – Janitor Sink: Description remains the same, with 
the following exceptions: mop basin shall be corner unit with a 150mm drop front with 
stainless steel threshold only; basin complete with two (2) stainless steel wall guards.

7. Modify item 2.2.9 to the following: .9 CW – Clothes Washer Trim: Fire-rated washing 
machine outlet box; bulk molded compound thermoset fire-rated plastic box and plug; snap-
on faceplate; 50mm PVC DWV drain; ¼ turn brass, lead-free ball valves; (2) adjustable 
galvanized steel mounting brackets; UL classified fire wrap insulation.

8. Add the following to item 2.2: .10 BT – Bathtub: Fiberglass tub for alcove installation, 
complete with armrests and textured bottom, integrated apron and tiling flange, above-the-
floor rough-in, dimensions: 1524mm long x 762mm front-to-back x 533mm high, color: 
white. Shower/Tub Spout: Complete with pressure balancing valve, adjustable stop screw to 
limit handle turn, integrated diverter, non-diverter tub spout, (1) mode showerhead with 
rubber nozzles, (7.6L/min) flow restrictor; polished chrome finish.

9. Add the following to item 2.2: .11 S1 – Drop-in Sink: Stainless steel, single compartment 
sink with faucet ledge, 20 gauge, Type 302, 18-8 stainless steel, self-rimming, satin finish, 
sound dampened and undercoated, complete with rim seal, 89mm waste assembly, 
installation kit, 203mm widespread, 508mm wide x 521mm front-to-back x 203mm deep.
Faucet: heavy-duty cast brass, 203mm center two handle, polished chrome-plated finish, 
brass swing gooseneck spout with vandal resistant spray outlet (5.7L/min), metal hold-down 
package, color indexed metal blade handles with sanitary hood. Supplies: Copper with
compression stops. Trap: 32mm cast brass complete with cleanout.

10. Add the following to item 2.2: .12 S2 – Drop-in Sink: Stainless steel, single compartment 
sink with faucet ledge, 20 gauge, Type 302, 18-8 stainless steel, self-rimming, satin finish, 
sound dampened and undercoated, complete with rim seal, 89mm waste assembly, 
installation kit, 203mm widespread, 508mm wide x 521mm front-to-back x 203mm deep. 
Faucet: heavy-duty cast brass, 203mm center two handle, polished chrome-plated finish, 
brass swing gooseneck spout with vandal resistant spray outlet (5.7L/min), metal hold-down 
package, color indexed metal blade handles with sanitary hood. Supplies: Copper with
compression stops. Trap: 32mm cast brass complete with cleanout.
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4. Section 23 07 13, Thermal Insulation for Ducting:
.1 Item 3.5 Ductwork Insulation Schedule: Rename the “F/A ducts downstream of heat recovery 

ventilators” to “Supply air ducts downstream of Energy Recovery Ventilators”; the insulation 
type shall be TIAC code C-2 (flexible insulation).

5. Section 21 07 20, Thermal Insulation for Piping:
.1 Item 3.4 Piping Insulation Schedule: Add item to the schedule: Refrigerant Lines (Liquid & Gas) 

shall be insulated with 25mm thick elastomeric pipe insulation; exterior refrigerant pipe 
insulation shall be protected with aluminum jacket.

.2 Item 3.4 Piping Insulation Schedule: Add item to the schedule: Condensate Drain lines from 
indoor AC units (Heat Pumps) shall be insulated with 25mm thick fiberglass pipe insulation with 
all-service jacket.

6. Add the following specification sections:
.1 Section 01 91 00 Commissioning.
.2 Section 22 30 05 Domestic Water Heaters.
.3 Section 23 82 22 Variable Refrigerant Flow (VRF) System.

B. DRAWINGS:

1. Reference Drawing M-1, Sanitary Level 1 and Level 2:
1. Refer to the note located between gridlines “7-8” above gridline “A”: change the ¾” to 19mm 

and change the 2” to 50mm.

2. Reference Drawing M-2, Domestic Water Level 1 and Level 2:
1. Refer to the note located between gridlines “7-8” below gridline “C”: change the ¾” to 19mm 

and change the 2” to 50mm.

3. Reference Drawing M-4, Heating Level 1 and Level 2: 
1. Level 1 Heating Plan: Delete the note “Concrete Pad for Condensers by Others”; concrete 

pad is specified on the architectural/structural drawings.

4. Reference Drawing M-6, Ventilation and Heating Details and Mechanical Schedules:
1. Attached sketch MSK-1 forms part of drawing M-6.

C. ATTACHMENTS:

.1 Section 01 91 00 Commissioning.

.2 Section 22 30 05 Domestic Water Heaters.

.3 Section 23 82 22 Variable Refrigerant Flow (VRF) System.

.4 Sketch MSK-1 Control schematics.
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PART 1 GENERAL 

1.1 Commissioning Process 

.1 Undertake commissioning to CSA Z320-
11, Building Commissioning Standards, 
as a minimum.  Provide documentation 
to Departmental Representative.      

.2 The main objectives of the 
commissioning process can be 
classified as follows: 

1. To ensure installation of all new 
equipment conforms to the contract 
document. 

2. Performance verification that all 
components of the equipment 
actually perform as specified. This 
will be verified by measurements, 
visual inspection, equipment data 
sheets, manufacturer’s 
representative assistance at start-
up, and integrated testing.  

3. Operation & Maintenance Personnel 
fully trained to operate and 
maintain the new equipment and 
systems.  

1.2 Related Sections  

.1 All applicable Division 01 
subsections. 

.2 All Canadian Electrical Code Part I 
C22-12 requirements. 

.3 All Division 21, 22, 23, and 25 
sections. 
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1.3 Commissioning  

.1 The commissioning process shall 
consist of: 

1. Testing of the ‘new’ equipment and 
components installed.  

2. Testing of system(s) including any 
existing system(s) which has been 
modified or extended as part of the 
work.  

3. Remote monitoring and all other 
related Integrated System Performance 
Testing, and fine tuning.  

1.4 Commissioning Schedule  

.1 Within two (2) weeks of contract 
award, the contractor will be 
responsible for providing a detailed 
schedule for showing all commissioning 
activities. Schedule to include the 
following milestones as a minimum; 
testing, start-up, training, delivery 
of O&M Manual, sequencing of 
commissioning, acceptance, and 
occupancy.  

.2 Unless otherwise specified in writing 
by the Departmental Representative, 
all testing and related requirements 
specified herein will be successfully 
performed prior to the issuance of the 
Interim Certificate of Completion. 

1.5 Submittal  

.1 Prior to start of Work; submit one (1) 
set of shop drawings to the 
Departmental Representative for review 
and comments, from an O&M perspective. 
This shall include all components and 
systems delivered within Division 1, 
21, 22, 23, 25, 26, 27, and 28. 

.2 Submit NMMS/CMMS documentation for all 
components or systems to be removed as 
part of this project prior to removal.  
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.3 Submit start-up report forms prior to 
scheduling commissioning activities.  

.4 Submit O&M Manual for review and 
comments prior to scheduling 
commissioning activities and training 
of O&M personnel.  

.5 Submit reports of testing, adjusting 
and balancing postponed due to 
seasonal, climatic, occupancy or other 
reasons beyond Contractor’s control, 
promptly after execution of those 
services.  

.6 Documentation will be required from 
all equipment manufacturers outlining 
that their respective equipment is 
operational, has been installed to 
their requirements, started and 
commissioned successfully.  

.7 Submit not later than 2 weeks after 
award of contract. Request to make any 
changes to this commissioning 
specification, including; timing, 
procedures, tolerances and 
instruments. Request should be made in 
writing to the Departmental 
Representative, and approval obtained 
from the Departmental Representative 
not less than 3 weeks prior to start 
of commissioning.  

1.6 Manufacturer’s Involvement 

.1 Arrange for Manufacturer to submit 
copies of all production test records 
for production test required by these 
specifications prior to shipping. 

.2 Prior to start-up of equipment or 
systems, obtain manufacturer’s 
installation, start-up and operation 
instructions and review with 
Departmental Representative. 

.3 Use manufacturer’s trained start-up 
personnel to maintain integrity of 
warranty. 

.4 Verify with manufacturer that testing 
as specified will not void any 
warranties. 
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.5 Manufacturer’s personnel to be 
experienced in design, installation 
and operation of equipment and systems 
and be able to interpret test results 
in clear, concise, logical manner. 

.6 Report in writing to Departmental 
Representative any deficiencies or 
defects noted during performance of 
services. 

1.7 Seasonal Testing  

.1 Notwithstanding all inclusive 
requirements specified in this 
section, additional separate cycles of 
performance testing and verification 
will be required at later date for 
components and systems whose full 
operation is dependent on seasonal 
conditions. 

.2 Contractor’s responsibilities with 
respect to such commissioning 
activities will be as specified in 
relevant sections.  

1.8 Responsibilities  

.1 Departmental Representative is 
responsible for the review and 
approval of all documentation, 
overview of performance, verification 
of activities, and verification of 
accuracy of reported results.  

.2 Where requested, the Departmental 
Representative is responsible for the 
witnessing and certification of the 
performance verification results.  

.3 Contractor is responsible to perform 
all commissioning activities and 
record results.  

.4 Responsibility of the satisfactory 
completion of the project, and 
demonstration that the requirements of 
the commissioning are satisfied rest 
with the Contractor, who will employ 
and pay for Specialists, supervision, 
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inspection and testing as required, to 
complete the work as described.  

.5 Coordinate all sub-trades, other 
divisions, manufacturers, suppliers, 
and other specialists as required to 
ensure all phases of work shall be 
properly organized prior to 
commencement of each particular 
testing procedure. Establish all 
necessary manpower requirements.  

.6 Coordinate the activities of this 
Section with the starting and testing 
of: 

.1 Plumbing components and systems 
specified in Division 22. 

.2 Mechanical components and 
systems specified in Division 
23.  

.3 Integrated Automation components 
and systems specified in 
Division 25. 

.4 Electrical components and 
systems specified in Division 
26.   

.5 Where any components or systems 
require testing prior to starting, 
ensure that such work has been 
completed and approved prior to 
starting of these components and 
systems.  

1.9 Preparation  

.1 The contractor shall have contract 
documents, shop drawings, product 
data, and operation and maintenance 
data in hand during equipment 
performance verification process.  

.2 Except when otherwise specified, 
complete all start-up and testing 
prior to acceptance test and hand-over 
of the project.  
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.3 Co-ordinate work and manpower 
requirements of sub-trades, suppliers, 
manufacturers, specialists, 
disciplines as required ensuring that 
all work is properly organized prior 
to start-up and testing. 

.4 Where equipment or systems require 
testing prior to start-up, ensure that 
such work is completed and approved 
prior to delivery of equipment or 
systems. 

.5 Notify Departmental Representative 
seven (7) days prior to time project 
will be ready for testing, adjusting, 
and balancing. 

 
1.10 Computerized Maintenance 
Management System (CMMS)   

.1 All contract work shall comply with 
the requirements of the PWGSC CMMS. It 
is required to provide CMMS inventory 
sheets and coding (sample provided in 
annex). Inventory sheets will include 
all product data, serial and model 
numbers, equipment description, and 
location. Departmental Representative 
will assist the Contractors by 
providing CMMS sequential numbers as 
are available.  

.2 Collect and record all CMMS data for 
all new or relocated equipment being 
installed, replaced, removed from or 
taken out of service from existing 
inventory of equipment. 

.3 Submit to the Departmental 
Representative an inventory sheet 
identified with CMMS number only for 
each existing system or component 
being removed prior to removal. 

.4 Submit to Departmental Representative 
fully completed inventory data sheets 
for all new equipment two (2) weeks 
prior to seeking approval for proposed 
component identification. All CMMS 
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inventory sheets are to be added in to 
the O&M Manual.  

.5 CMMS applies to all major components 
or systems. Minor items such as 
switches, thermostats, etc., are not 
to be inventoried under the CMMS. The 
Departmental Representative will 
provide clarification to the 
Contractors upon request.  

1.11 Start-Up and Testing  

.1 Before start-up, clean all newly 
installed equipment and or systems and 
verify same to be free from all 
contaminants.  

.2 After testing, protect equipment and 
systems from construction activities.  

.3 Conceal equipment and systems only 
after inspection and testing is 
completed and approved by Departmental 
Representative.  

.4 Assume all liabilities and costs for 
inspections including disassembly and 
re-assembly after approval, starting, 
testing, and adjusting, including 
supply of testing equipment.  

1.12 Witnessing of  
Starting and Testing 

.1 Provide sufficient notice not less 
than seven (7) days prior to 
commencement.  

.2 Departmental Representative may 
witness all or any portion of start-up 
and testing at their discretion.  

.3 General Contractor to be present at 
all tests performed by sub-trades, 
suppliers, and equipment 
manufacturers.  
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1.13 Start-Up Activities  

.1 Factory and or on-site testing  

.2 Pre-start-up, component by component 
inspections. 

.3 Check of all equipment, systems, 
installation, electrical connections, 
etc. for conformity to contract 
documents, equipment manufacturer’s 
installation requirements, etc.  

.4 Check of location, installation, 
setting of controls, limit and safety 
devices and operate as designed.  

.5 Compilation of pre-start-up deficiency 
list and rectification of all 
deficiencies in writing to 
Departmental Representative.  

.6 Start-up verification for proper and 
safe operation.  

.7 Identification and correction of 
start-up and pre-commissioning 
deficiencies.  

.8 Failure to follow specified start-up 
procedures shall result in a re-
evaluation of equipment by independent 
testing agency selected by 
Departmental Representative. Should 
results reveal that the equipment 
start-up was not in accordance with 
specified requirements, the contractor 
shall remove from site and replace 
with new, which will also be subject 
to specific start-up procedures.  

.9 Testing, Adjusting, and Balancing 
(TAB) shall be as specified in 
relevant sections and shall verify the 
performance of all systems to ensure 
that they meet requirements of the 
contract document.  
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.10 Electrical Breaker coordination to be 
verified and breaker adjustments 
completed if applicable. 

1.14 Maintenance of  
Equipment and Systems   

.1 After start-up, maintain equipment and 
systems as directed by 
equipment/system manufacturer.  

.2 Provide Maintain equipment support and 
service as described in CSA C282 
Emergency Electrical power supply for 
buildings maintenance logbook. 

.3 In conjunction with the manufacturer, 
develop written maintenance program. 
Submit to Departmental Representative 
for approval before implementation.  

1.15 Start-Up Documentation    

.1 Assemble and submit start-up reports 
to the Departmental Representative and 
Departmental Representative before 
commencement of commissioning.  

.2 Start-up documentation to include as a 
minimum, witness and certified by the 
Departmental Representative, factory 
or on-site test certificates, pre-
start-up inspection reports, 
installation/start-up check lists 
signed, certified and witnessed.  

.3 Marked-up schematics of systems as 
actually installed.  

1.16 Commissioning Documentation    

.1 All results of test, performance 
verification and commissioning 
procedures to be reported, documented, 
witnessed and certified by 
Departmental Representative  

.2 All commissioning documentation to be 
reviewed and approved by the 
Departmental Representative.  
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.3 Fully completed forms with the 
exception of verification results 
data, are to be completed and 
submitted to the Departmental 
Representative within four (4) weeks 
of approval of shop drawings, or as 
specified. 

.1 Supplementing the above, the 
Contractor shall provide project 
specific verification forms for 
electrical mechanical, control 
(EMCS) systems. Submit sample 
verification forms with shop 
drawing submission. Update forms 
as required and resubmit to 
Departmental Representative 
should there be changes to the 
initial scope of work. After 
contractor start-up and 
debugging of programming, 
complete verification process in 
the presence of the Departmental 
Representative.  

.2 Component forms shall be 
completed as follows:  

.1 The specified requirements 
shall be completed by 
Contractor and verified by 
the Departmental 
Representative.  

.2 The shop drawing 
information shall be 
completed by hand and shall 
reflect APPROVED shop 
drawings.  

.3 The installed information 
shall be completed by the 
contractor from nameplates 
on installed equipment. 
This shall be completed by 
hand.  
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.4 The systems verification 
cannot take place before 
all related components have 
been verified as correct.  

.5 Integrated systems 
verification cannot take 
place before all related 
systems have been verified 
as correct.  

.6 Verification forms will be 
provided for information 
and convenience to the 
Contractor and will not 
relieve the Contractor of 
responsibility for 
verification of components, 
systems, or integrated 
systems not included on the 
verification forms.  

.7 A verification form is to 
be completed for each 
integrated system in a 
category requiring 
verification.  

.8 System and Integrated 
system verification forms 
are to be completed by the 
Contractor and verified by 
the Departmental 
Representative.  

1.17 Training     

.1 In accordance with  CSA Building 
Commissioning Z320-11 

.2 As supplemented in other sections of 
the contract documents.  

1.18 Start of Commissioning     

.1 Notify Departmental Representative not 
less than seven (7) days prior to 
commencement of commissioning.  
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.2 Commissioning to be in accordance with 
the completion schedule for the 
project and commissioning plan.  

.3 Start commissioning only after 
completion of start-up, TAB, and any 
elements of building affecting start-
up and performance verification of 
systems has been rectified.  

.4 Contractor to provide sufficient 
‘qualified’ personnel to Departmental 
Representative’s satisfaction at field 
locations and at the central operation 
work (monitoring) station to 
successfully test and commission 
components, systems, and integrated 
systems. 

1.19 Commissioning  
General Requirements     

.1 Carry out commissioning under actual 
or simulating operating range in all 
modes. (i.e.: regular, emergency, day, 
night, heating, and cooling). 

.2 Each system to be tested 
independently. If interlocked with or 
operation is affected by other 
systems, in unison with those systems.  

.3 Commissioning procedures to be 
repeatable and reported results are to 
be verifiable.  

.4 Follow equipment manufacturer’s 
instruction re: operating and safety 
aspects. 

1.20 Conflicts     

.1 If requirements of this or other 
sections of construction or 
commissioning specification conflict, 
report to the Departmental 
Representative before start-up and 
obtain clarification.  
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.2 Failure to report conflicts and obtain 
clarification will result in 
application of most stringent 
requirement.  

1.21 Commissioning Meeting     

.1 In accordance with requirements of 
project meeting supplemented as 
specified herein, commissioning 
meetings will be held at same time as, 
and form part of regular construction 
progress meetings, or can be separate.  

.2 Commissioning meetings will be held in 
conjunction with the project meetings 
during the construction phase. 
Meetings to continue on regular basis 
until issuance of Interim Certificate 
of Completion, after which meetings 
will occur as required to address 
operational and warranty issues.  

.3 Purpose of meetings shall be to 
resolve issues, monitor progress, 
identify deficiencies relating to 
commissioning.  

.4 To be present at the meetings, General 
Contractor and all his sub-
contractors, Departmental 
Representative, operational staff and 
Project Manager.  

.5 Departmental Representative to put 
forward agenda, chair meeting as well 
as record and distribute minutes.  

1.22 Records of  
Commissioning Activities     

.1 Maintain accurate, detailed records of 
commissioning activities including 
names of technicians, supervisors and 
dates of commissioning activities.  
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1.23 Inter-Disciplinary 
Co-Ordination       

.1 Be present, assist, and witness 
commissioning of all systems and 
equipment of other disciplines which 
impact upon, interface with, are 
interlocked or interconnected with 
system being commissioned.  

1.24 Pre-Commissioning Review  

.1 Review contract documents and confirm 
in writing to Departmental 
Representative adequacy of provisions 
for commissioning and all other 
aspects of design pertinent to the 
success of commissioning.  

.2 Before starting commissioning, review:  

1. Installation 

2. Documentation 

3. Design Criteria and Intents  

4. All Start-up Documentation  

5. Commissioning Specifications, 
requirements and forms  

6. Commissioning Plan 

7. Commissioning Schedules 

8. Commissioning Standards and 
Procedures  

9. Cleanliness of Systems  

10. As-built drawings (marked-up) 

11. O&M Manual  

.3 Report to Departmental Representative 
in writing all discrepancies and 
deficiencies.  



BIO Search & Rescue  Section 01 91 00 
Marine Operations Building COMMISSIONING Page 15 
Dartmouth, NS 
Job No. R.096002.001    
 

1.25 Operation of System 
During Commissioning     

.1 Operate and maintain for the length of 
time required as determined by the 
Departmental Representative for 
commissioning to be completed, and as 
required for verification of reported 
results.  

1.26 Commissioning Tolerances     

.1 Definitions:  

.1 Application tolerances: 
Specified range of acceptable 
deviations of measured values 
from specified values or 
specified design criteria.  

.2 Measurement tolerances: Unless 
specified otherwise, all 
measured and reported values to 
be within ± 2% of actual values.  

.3 Instrument accuracy tolerances: 
Accuracy of measured value as 
percentage of actual value. 
Refer to relevant sections of 
these commissioning 
specifications.  

.2 Values measured during verification of 
reported results to be within ± 5% of 
reported results.  

1.27 Results     

.1 If start-up, testing and or PV produce 
unacceptable results, repair, replace 
or repeat specified stating and or PV 
procedures until acceptance results 
are achieved.  

.2 Provide manpower and materials, bear 
cost for re-commissioning.  
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1.28 Instruments     

.1 Submit list of all instruments 
proposed to be used, listing all data 
including serial number, current 
calibration certificate date, 
calibration expiry date for review and 
approval by Departmental 
Representative.  

.2 Provide safety equipment required for 
personnel involved in the starting 
testing and commissioning program.  

.3 In addition to instruments listed in 
the specification document, provide 
the following:  

1. Two way radio  

2. Ladders 

3. Other equipment  

4. Safety equipment for start-up 
and testing personnel.  

5. Provide list of equipment and 
instruments to be used in the 
start-up, TAB, testing for 
review and approval by the 
Departmental Representative.  

1.29 Installed Instrumentation     

.1 Instruments installed under Contract 
may be used for TAB and PV if: 

1. Accuracy complies with these 
specifications.  

2. Calibration certificates have 
been deposited with the 
Departmental Representative.  

3. Calibrated EMCS sensors may be 
used to obtain performance data 
provided that sensor calibration 
has been completed and accepted.  
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1.30 Witnessing Commissioning     

.1 Commissioning Manager will witness all 
activities. Departmental 
Representative may witness some 
activities to satisfy the design 
intent has been met.  

.2 Departmental Representative will 
certify all the results. 

.3 Contractor to be present at all tests. 
1.31 Authorities Having 
Jurisdiction       

.1 The contractor will complete initial 
start-up successfully prior to 
performance verifications and 
certification by presiding authorities 
having jurisdiction. 

.2 To facilitate the turnover of the 
project, call and arrange for 
authorities to witness procedures in a 
manner that avoids unnecessary 
duplication of tests. It shall be the 
responsibility of the Contractor to 
confirm which tests the presiding 
authorities having jurisdiction are 
required to attend. Confirm that the 
presiding authorities will be present 
for each test, as required. 

.3 Any cost associated with presiding 
authorities attending testing during 
the daytime and during off-hours shall 
be the responsibility of the 
Contractor. Include all such cost in 
your tender. 

.4 Obtain Certificates of Approval, 
acceptance and compliance with the 
rules and regulations of authority 
having jurisdiction. Provide copies to 
the Departmental Representative within 
five (5) days of tests with the 
commissioning report.  
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.5 Submit reports generated by special 
testing agencies to the Departmental 
Representative prior to the issuance 
of the Interim Certificate of 
Completion.  

.6 Special Testing agencies shall be 
approved by the Departmental 
Representative with acceptable 
facilities and qualifications.  

1.32 Deficiencies, Faults, 
Defects, Repetition    

.1 Correct all deficiencies found during 
start-up and commissioning to 
satisfaction of the Departmental 
Representative.  

.2 Report faults, defects affecting 
commissioning to Departmental 
Representative in writing as they 
become apparent. Unless instructed 
otherwise, halt commissioning until 
same is rectified.  

.3 Where verification of reported results 
fails to receive Departmental 
Representative approval, and where 
repetition of verification again fails 
to receive approval, and where 
Departmental Representative deems 
Contractor’s request for 2nd 
verification was premature, then all 
costs incurred by Departmental 
Representative for 3rd and subsequent 
verifications to be borne by the 
contractor.  

1.33 Activities Upon 
Completion of Commissioning   

.1 After commissioning is completed to 
satisfaction of Departmental 
Representative, replace drive guards, 
close access doors, lock devices in 
set positions, and ensure sensors are 
at required settings.  
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.2 Permanently and indelibly mark all 
settings to allow restoration at any 
time during life of facility. Markings 
not be eradicated or covered in any 
way.  

.3 Record ‘as commissioned’ settings in 
commissioning report.  

1.34 Completion  
of Commissioning   

1. Co-operate fully with Departmental 
Representative during all stages of 
acceptance and occupancy of the 
facility.  

2. Upon completion of commissioning, 
leave all systems in normal operating 
mode.  

3. Except for warranty and seasonal 
verification activities specified in 
these commissioning specifications, 
commissioning to be completed prior to 
issuance of Interim Certificate of 
Completion.  

4. Compile test reports, verification 
forms, and certificates, by Division, 
by specification Section, into one 
Commissioning Manual. 

5. Submit draft manual for review and 
approval o the Departmental 
Representative 2 weeks prior to 
application for Interim Certificate of 
Completion for the project.  

6. Submit 3 copies of the approved manual 
prior to Interim Certificate of 
Completion.  

END OF SECTION 
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Part 1 - General 
 
1.1 References 

 
.1 Canadian Standards Association (CSA): 

.1 CSA B51, Boiler, Pressure Vessel, and 
Pressure Piping Code. 

.2 CAN/CSA C22.2 No.110, Construction and 
Test of Electric Storage Tank Water 
Heaters. 

.3 CAN/CSA-C191 Series, CSA Standards on 
Performance of Electric Storage Tank 
Water Heaters. 

.4 CAN/CSA-C309, Performance Requirements 
for Glass-Lined Storage Tanks for 
Household Hot Water Service. 

 
.2 National Plumbing Code 2015. 

 
.3 ASHRAE 90.1b latest edition Standard for 

Energy Efficiencies. 
 

1.2 Related Sections 
 

.1 Section 21 05 01 - Mechanical General 
Requirements. 

 
.2 Section 23 05 29 - Hangers and Supports for 

HVAC Piping and Equipment. 
 

.3 Section 23 05 54 - Mechanical Identification. 
 

.4 Section 23 05 21 - Thermometers and Pressure 
Gauges - Piping Systems. 

 
.5 Section 22 11 18 - Domestic Water 

Piping - Copper. 
 
1.3 Shop Drawings 
 

.1 Submit shop drawings in accordance with 
Section 01 33 00 - Submittal Procedures. 

 
.2 Indicate equipment, including connections, 

fittings, control assemblies and 
ancillaries, identifying factory and field 
assembled, recovery times, voltages, wiring 
diagrams, weights, dimensions, and required 
clearances. 
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1.4 Closeout Submittals 
 

.1 Provide maintenance and engineering data for 
incorporation into manual specified in 
Section 01 78 00 - Closeout Submittals. 

 
 
 
Part 2 - Products 
 
2.1 Domestic Hot Water 
Heater - Electric   
 

.1 The heater shall be listed by Underwriters’ 
Laboratories and approved to the NSF Standard 
5 by UL. 

 
.2 The tank shall have 1103 kPa working pressure 

and be equipped with an extruded high-density 
anode. All internal surfaces of the heater 
exposed to water shall be glass-lined with 
an alkaline borosilicate composition that 
has been fused to steel by firing at a 
temperature range of 760oC to 870oC. 

 
.3 Electric heating elements shall be low watt 

density. Each element shall be controlled by 
an individually mounted thermostat and high 
temperature cut-off switch. All internal 
circuits shall be fused. 

 
.4 The outer jacket shall be of baked enamel 

finish and shall be provided with full size 
control compartment for performance of 
service and maintenance through hinged front 
panel and shall enclose the tank with foam 
insulation. 

 
.5 Electrical junction box with heavy duty 

terminal block shall be provided. The drain 
valve shall be located in the front for ease 
of servicing. 

 
.6 Manufacturer shall supply ASME rated 

temperature and pressure relief valve. Fully 
illustrated manual to be included.  

 
2.2 Trim and Instrumentation 

 
.1 Drain valve:   25mm with hose end. 
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.2 Thermometer: 100mm dial type with red pointer 
and thermo well filled with conductive paste. 

 
.3 Pressure gauge: 75mm dial type with red 

pointer, siphon, and shut-off cock. 
 

.4 Thermowell filled with conductive paste for 
control valve temperature sensor. 

 
.5 ASME rated temperature and pressure relief 

valve sized for full capacity of heater, 
having discharge terminating over floor 
drain and visible to operators. 

 
.6 Magnesium anodes adequate for twenty (20) 

years of operation and located for easy 
replacement. 

 
 
Part 3 - Execution 
 
3.1 Installation 

 
.1 Install in accordance with manufacturer's 

recommendations and authority having 
jurisdiction. 

 
.2 Tank to be located to ensure adequate access 

and clearance for servicing. Tank to be 
placed on a minimum 100mm thick concrete 
housekeeping pad; pad provided by the General 
Contractor. 

 
.3 Provide unions, flanges, or other mechanical 

joints on all piping connections. 
 

.4 Install safety (temperature and pressure) 
valve as shown on plans.  Pipe discharge to 
funnel floor drain. 

 
.5 Provide insulation between tank and 

supports. 
 
3.2 Field Quality Control 

 
.1 Manufacturer's factory trained, certified 

personnel to start up (and commission) DHW 
heaters. 

 
 

END OF SECTION 
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Part 1 - General 
 
1.1 Related Sections 
 

.1 Section 01 33 00 - Submittal Procedures. 
 

.2 Section 23 23 00 - Copper Tubing and 
Fittings- Refrigerant. 

 
1.2 References 
 

.1 Air-Conditioning and Refrigeration 
Institute (ARI): 
.1 ARI 210/240, Unitary Air Conditioning 

and Air-Source Heat Pump Equipment. 
.2 American National Standards 

Institute/Air-Conditioning and 
Refrigeration Institute (ANSI/ARI). 

 
.2 American National Standards 

Institute/National Fire Protection 
Association (ANSI/NFPA): 
.1 ANSI/NFPA 90A, Standard for 

Installation of Air Conditioning and 
Ventilating Systems. 

 
.3 American Society of Heating, Refrigeration 

and Air-Conditioning Engineers (ASHRAE): 
.1 ASHRAE Standard 15, Safety Standard 

for Refrigeration Systems. 
.2 ASHRAE Standard 90.1. 

 
.4 AHRI Standard 1230. 

 
.5 Canadian Standards Association (CSA 

International): 
.1 CAN/CSA-C273.3, Performance Standard 

for Split-System Central 
Air-Conditioners and Heat Pumps. 

.2 CAN/CSA-C656-05, Performance Standard 
for Split-System and Single Package 
Central Air Conditioners and Heat 
Pumps. 

.3 CAN/CSA B52 Mechanical Refrigeration 
Code. 

 
.6 Environment Canada, (EC)/Environmental 

Protection Services (EPS): 
.1 EPS 1/RA/2, Code of Practice for 

Elimination of Fluorocarbons Emissions 
from Refrigeration and Air 
Conditioning Systems. 
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.2 Environment Canada, Ozone-Depleting 
Substances Alternatives and Suppliers 
List. 

 
1.3 Shop Drawings  
and Product Data 
 

.1 Submit shop drawings in accordance with 
Section 01 33 00 - Submittal Procedures. 

 
.2 Indicate: 

.1 Capacities. 

.2 ARI Ratings. 

.3 Sound Power levels. 

.4 Installation instructions. 

.5 Start-up Instructions. 

.6 O&M, Instructions. 
 
 
Part 2 - Products 
 
2.1 General 
 

.1 Heat pumps: CSA approved and carry ARI or 
CSA certification seal. 

 
.2 Type of Refrigerant: R410A; variable 

refrigerant flow (VRF). 
 
.3 The specified mechanical system shall be a 

VRF (variable refrigerant flow) HVAC 
system. The high efficiency modular 
variable refrigerant system shall consist 
of variable speed drive scroll compressor 
air-cooled condensing unit. The HVAC 
refrigerant system is based on a two-pipe 
configuration, capable of providing heating 
and cooling to the designated zone. Three-
pipe VRF systems are acceptable; however, 
the design and additional (if any) must be 
carried by the Mechanical Contractor.  

 
.4 VRF system piping refrigerant charges per 

circuit are not to be exceeded. 
 

.5 VRF manufacturer shall provide electric 
solenoid valves for each condenser unit to 
minimize the refrigerant charge potential 
leakage within the building. Valves shall 
be integrated to and wired by the 
manufacturer.  
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.6 All control and network wiring of VRF units 
by a sub-contractor (controls) to the 
mechanical contractor. 

 
2.2 Unit/Equipment Drainage 
 

.1 Provide condensate drainage piping for all 
indoor heat pump units and the BC 
controller unit. All drainage piping shall 
be sloped (min. 1:80) away from the units. 

 
2.3 Variable Refrigerant 
Flow Heat Pumps    
 

.1 General: 
.1 See also the equipment schedules and 

details on the Drawings. 
 

.2 Performance data: as indicated. 
.1 Electrical: 208 /1/60. 

 
2.4 Exterior Condenser Unit 
 

.1 General: 
.1 See also the equipment schedules and 

details on the drawings. 
.2 Variable speed, high-efficient scroll 

compressor technology. 
.3 Simultaneous heating and cooling 

capacity. 
.4 Modular units, capable of being 

twinned to provide up to 144 MBH of 
cooling capacity.  

.5 Provide twinning kits as required, 
based on the number of units 
indicated. 

 
.2 Performance data: as indicated. 

.1 Electrical: 208 /3/60. 

.2 Separate power supply and weather-
proof (WP) disconnect required for 
each unit in each pair of units. 

 
.3 The outdoor unit shall have a powder coated 

finish. The outdoor unit shall be 
completely factory assembled, piped, and 
wired.  The unit shall be thoroughly run 
tested at the factory without exception. 
Alternate product offerings shall provide 
the owner with written confirmation and 
results for the factory run test on the 
unit. 
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.4 Acoustic Performance:   Outdoor units shall 

have a sound pressure level (SPL) rating no 
higher than a maximum of 63 dB(A) as 
measured a horizontal distance 1 m from the 
unit. The system shall have a low sound 
operational mode where the SPL rating is no 
higher than 53 dB (A)  see specific 
acoustic data for system combination 
options. Alternate product offerings shall 
provide all necessary factory or field 
acoustic treatment as required to achieve 
or exceed the above performance levels at 
no additional cost.  

 
.5 System Refrigerant Pipework:   Both 

refrigerant lines from the outdoor unit to 
indoor units shall be individually 
insulated. The outdoor unit shall have an 
accumulator with refrigerant level sensors 
and controls.  The outdoor unit shall have 
a high pressure safety switch, over-current 
protection and DC bus protection.  The 
outdoor unit(s) shall have the ability to 
operate with a maximum height difference of 
50m and can, when combined in a modular 
format have a total refrigerant tubing 
length of 550m – 800m when serving up to 
Qty 50 indoors units.  The greatest length 
is not to exceed 165m between the outdoor 
unit and the indoor units without the need 
for line size changes or traps. Please 
confirm system layout limitations and 
piping sizes with the manufacturer.  The 
Modular Variable Speed Drive outdoor unit 
shall have rated performance for operation 
in heating and cooling mode as detailed is 
the product technical data sheets. The 
outdoor unit shall have a high efficiency 
oil separator plus additional logic 
controls to ensure adequate oil volume in 
the compressor is maintained. 

 
.6 Condensing Unit Cabinet Construction:   The 

casing shall be fabricated of galvanized 
steel, bonderized and finished with a 
powder coated baked enamel.  Unit cabinet 
shall be able to withstand 960 hours of 
Salt Spray. 

 
.7 Variable Speed Condenser Fan:  The modular 

outdoor unit module shall be furnished with 
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one direct drive, inverter driven, variable 
speed propeller type fan. The fan motor 
shall have inherent protection, have 
permanently lubricated bearings, and be 
completely variable speed. The fan motor 
shall be mounted for quiet operation. The 
fan shall be provided with a raised guard 
to prevent contact with moving parts. The 
outdoor unit shall have vertical discharge 
airflow. 

 
.8 Refrigerant:   R410A refrigerant shall be 

required for the modular outdoor unit 
system. 

 
.9 Wrap Around High Efficiency Condenser Coil:  

The outdoor coil shall be of the wrap 
around configuration with nonferrous 
construction with lanced or corrugated 
plate fins on copper tubing a minimum 
clearance of 38mm shall be allowed between 
modular units to facilitate sufficient air 
flow across the wrap around condenser 
coils. The coil fins shall have a factory 
applied corrosion resistant blue-fin finish 
particularly effective in urban 
environments.  The outdoor coil shall 
include four (4) circuits with two position 
valves for each circuit, except for the 
last stage.  The coil shall be protected 
with an integral metal guard.  Refrigerant 
flow from the outdoor unit shall be 
controlled by means of an inverter driven 
compressor. 

 
.10 Variable Speed Scroll Compressor:  The High 

Efficiency Modular Air-cooled outdoor units 
shall be provided complete with an inverter 
driven scroll hermetic compressor(s). The 
compressor motor shall be of DC Brushless 
configuration with AUTO TUNING INVERTER 
control to achieve optimum compressor/motor 
performance levels particularly during off 
design conditions. A crankcase heater(s) 
shall be factory mounted on the 
compressor(s). Each compressor shall be 
capable of modulation down to 19% of rated 
capacity. The compressor shall be equipped 
with an internal thermal overload. The 
compressor shall be mounted to avoid the 
transmission of vibration. 
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.11 Electrical:  The outdoor unit electrical 
power shall be 208/230 volts, 3 phase, 60 
hertz. The unit shall be capable of 
satisfactory operation within voltage 
limitations of 187-228 volts (208V/3/60Hz).  
The outdoor unit shall be controlled by 
integral microprocessors. The control 
circuit between the indoor units and the 
outdoor unit shall be 30 VDC completed 
using a 2-conductor, twisted pair non-polar 
shielded cable to provide total integration 
of the system. The branch-circuit 
controller shall be controlled by integral 
microprocessors. The inrush current to the 
outdoor unit shall not exceed the design 
full load amp FLA rating for the unit. 
Alternate systems with solid state or 
constant speed scroll compressors with 
significant inrush current characteristic 
will not be acceptable for this 
application. 

 
.12 Modular Configuration:  The outdoor 

condensing unit shall consist of one module 
rated for the designated proportion of the 
total system cooling/heating capacity.  The 
module is furnished with an inverter driven 
scroll compressor and inverter driven 
variable speed propeller type condenser 
fan. Single compressor individual outdoor 
condensing units with capacities more than 
35.2 kW’s are not acceptable for this 
application based on reduced operational 
life cycles and limited compressor 
redundancy levels. The modular outdoor unit 
combinations are designed to balance the 
run hours seen by each individual inverter 
driven scroll compressor to extend overall 
outdoor unit life cycle and reduced ongoing 
maintenance costs. The modules shall be 
installed in a side by side configuration 
without the need for intermediate external 
oil balancing pipework. Alternate modular 
systems which require additional onsite oil 
balancing infrastructure between modules 
shall not be deemed appropriate for this 
application. The individual modules shall 
be manufactured to dimensions which allow 
each individual to be moved through a 
standard 800mm wide doorway particularly 
beneficial for retrofit applications. 
Alternate units that are not designed to 
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the above dimensional specifications must 
show significant savings to the customer to 
compensate for the associated impact on 
system installation costs. 

 
2.5 Branch Circuit Controllers 
 

.1 The branch circuit controllers shall be 
specifically used with R410A systems. These 
units shall be equipped with a circuit 
board that interfaces to the controls 
system and shall perform all functions 
necessary for operation.  The unit shall 
have a galvanized steel finish. The branch 
circuit controllers shall be completely 
factory assembled, piped and wired.  Each 
unit shall be run tested at the factory.  
This unit shall be mounted indoors, with 
access and service clearance provided for 
each controller. 

 
.2 The branch circuit controllers shall be 

constructed from galvanised steel plate 
partially insulated with polyurethane foam. 
The base of the unit shall have a foamed 
polystyrene tray. The master branch circuit 
controller shall be connected to the 
outdoor unit via a high pressure and low-
pressure pipe. The master branch circuit 
controller shall include a gas/liquid 
separator, which will separate high 
pressure liquid and high-pressure gas. A 
brass header pipe with three solenoid 
valves for each distribution port shall 
distribute the correct phase of refrigerant 
to each indoor unit. The branch circuit 
controller shall also include a tube in 
tube heat exchanger which will recover 
waste heat from units in cooling operation 
and distribute this to units requiring 
heating. The opposite will happen in 
cooling operation. An integral condensate 
pan and drain shall be provided. The 
refrigeration process in the branch circuit 
controller shall be maintained by LEV’s 
(linear expansion valves) which will be 
controlled by pressure and temperature 
sensors. The master branch circuit 
controller range will have different 
amounts of distribution ports depending on 
the number of indoor units it is serving, 
from 8,10,13 to 16 port boxes. A brass 
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header pipe with three solenoid valves for 
each distribution port shall distribute the 
correct phase of refrigerant to each indoor 
unit. The boxes will require 208-230/1/60 
VAC main supply. Control will be via the 30 
V DC signal from the outdoor unit. The unit 
shall be furnished with multiple branch 
circuits which can individually accommodate 
up to 15.8 kW and/or three indoor units.  
Branches may be twinned to allow more than 
15.8 kW. Each branch shall have multiple 
two-position valves to control refrigerant 
flow. Service shut-off valves shall be 
field-provided/installed for each branch to 
allow service to any indoor unit without 
field interruption to overall system 
operation. Linear electronic expansion 
valves shall be used to control the 
variable refrigerant flow. 

 
2.6 Controls 
Network   
 

.1 The VRF Controls Network shall be capable 
of supporting remote controllers, schedule 
timers, system controllers, centralized 
controllers, an integrated web-based 
interface, graphical user workstation, and 
system integration to Building Management 
Systems via BACnet. 

 
.2 The VRF Controls Network consists of remote 

controllers, schedule timers, system 
controllers, centralized controllers, 
and/or integrated web-based interface 
communicating over a high-speed 
communication bus. The VRF Controls Network 
shall support operation monitoring, 
scheduling, error email distribution, 
personal browsers, tenant billing, online 
maintenance support, and integration with 
Building Management Systems (BMS) using 
BACnet interfaces.  

 
.3 The VRF Controls Network consists of remote 

controllers, schedule timers, system 
controllers, centralized controllers, 
and/or integrated web-based interface 
communicating over a high-speed 
communication bus. The VRF Controls Network 
shall support operation monitoring, 
scheduling, error email distribution, 
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personal browsers, tenant billing, online 
maintenance support, and integration with 
Building Management Systems (BMS) using 
BACnet interfaces. 

 
.4 Electrical Characteristics: The VRF 

controls network shall operate at 30VDC. 
Controller power and communications shall 
be via a common non-polar communications 
bus. 
.1 Wiring: Control wiring shall be 

installed in a system daisy chain 
configuration from indoor unit to 
remote controller to indoor unit, to 
the branch circuit controllers (main 
and subs, if applicable) and to the 
outdoor unit.  Control wiring to 
remote controllers shall be run from 
the indoor unit terminal block to the 
controller associated with that unit.  
Control wiring for schedule timers, 
system controllers, and centralized 
controllers shall be installed in a 
daisy chain configuration from outdoor 
unit to outdoor unit, to system 
controllers, to the power supply. 

.2 Control wiring for the remote 
controllers shall be from the remote 
controller to the first associated 
indoor unit then to the remaining 
associated indoor units in a daisy 
chain configuration.  

.3 Wiring type: Wiring shall be 2-
conductor (16 AWG), twisted shielded 
pair, stranded wire. Network wiring 
shall be CAT-5e with RJ-45 connection. 

 
2.7 Remote  
Room Controllers   
 

.1 The remote controller shall be capable of 
controlling up to 16 indoor units (defined 
as 1 group) from this compact 125 x 125mm 
(approximate) wall-mounted controller. The 
Remote Controller shall be capable of 
connecting anywhere on the communication 
bus and shall not require being physically 
located in the same room as the indoor 
unit(s) under its control.  

 
.2 The Remote Controller shall control the 

following grouped operation for up to 
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sixteen indoor units collectively: On/Off, 
Operation Mode (cool, heat, auto dry, and 
fan), temperature setting, fan speed 
setting, and airflow direction setting. The 
Remote Controller shall have three timer 
options: one on/off setting defined for one 
day, repeated daily timer, and auto-off 
timer function. The Remote Controller shall 
be able to limit the set temperature range 
from the Remote Controller and via a PC. 
The room temperature shall be sensed at 
either the Remote Controller or the Indoor 
Unit dependent on the indoor unit dipswitch 
setting. The Remote Controller shall 
display a four-digit error code in the 
event of system abnormality/error. 

 
.3 The Remote Controller shall only be used in 

same group with other Remote Controllers 
with a maximum of two Remote Controllers 
per group. The Remote Controller shall 
require manual addressing using rotary dial 
switch to the communication bus. The Remote 
Controller shall connect using two-wire, 
stranded, non-polar control wire to 
connection terminal on the indoor unit. 

 
2.8   
Central Controller  
 

.1 The Central controller shall have the 
capacity to control up to 50 indoor 
units/groups up to a maximum of 150 indoor 
units with expansion controllers. The 
centralized controller combines Web 
function, which enable the air conditioner 
system management on a PC browse screen. 
The system management can be undertaken via 
standard telephone line or internet 
connection. The central controller features 
a 225mm wide color LCD touch panel. The 
settings can be adjusted by touching the 
corresponding icons on the LCD display. 

 
2.9 Web-Based Platform 
and Communications   
 

.1 The VRF manufacturer shall provide a hub 
and a computer/server/gateway/translator 
loaded with BACnet compatible software to 
communicate with the EMCS system. 
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.2 The centralized controller effectively 
communicates with the various evaporators, 
room controllers, and the condenser units. 

 
.3 All communications wiring shall be min. Cat 

5. Wiring and conduit by the VRF supplier. 
Conform to Div. 26 requirements. 

 
2.10 System Integration 
 

.1 The VRF controls shall be capable of 
supporting integration with Building 
Management Systems (BMS) via our BACnet 
interfaces. 

 
2.11 Bacnet 
Interface     
 

.1 The VRF BACnet interface shall be compliant 
with BACnet/IP (ANSI/ASHRAE 135-1995, 135a) 
and UDP/IP of Ethernet (ANSI/ASHRAE 135-
1995, 135b). The BACnet interface shall 
require a dedicated network computer and 
activated BACnet software function. The 
BACnet software license shall be on a per 
central controller basis for a maximum of 
50 indoor units controlled by one 
Centralized Controller. The BACnet 
interface shall support a maximum of ten 
Centralized Controllers for a maximum of 
500 indoor units. Operation and monitoring 
points include, but are not limited to, 
on/off, operation mode, fan speed, prohibit 
remote controller, filter sign reset, alarm 
state, error code, and error address. 

 
2.12 Power Supply 
 

.1 The power supply shall supply 24VDC for the 
centralized controller 30 VDC voltage for 
the central control transmission. The power 
supply can power a maximum of one 
centralized controller.  The power supply 
module shall be installed in an internal 
environment which has a temperature 
operating range -10 to 550C and relative 
humidity range of 30 to 90% without any 
risk of condensation. The power supply 
shall be rated for a 120/1/60 or 208/1/60 
incoming power supply. 
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Part 3 - Execution 
 
3.1 Installation 
 

.1 Install where indicated and in accordance 
with manufacturer's  instructions. 

 
.2 Secure with hold-down bolts. Secure 

exterior insulated refrigerant piping using 
galvanized steel unistrut and cushion pipe 
clamps. 

 
.3 Make piping connections. Provide flexible 

refrigerant piping connections at each 
outdoor unit location. Insulate exterior 
refrigerant piping as per section 21 07 18. 

 
.4 Nothing to obstruct ready access to 

components or to prevent removal of 
components for servicing. 

 
.5 Controls Wiring: The Contractor shall be 

responsible for the interconnecting control 
wiring between the indoor and outdoor units 
and control wiring between remote 
controllers, centralized control and 
relevant components. This work shall be co-
ordinated with the Controls Contractor for 
the rooting and trunking of the cables. All 
control wiring are to be carried out in 2 
core 16 AWG  shielded cabling with colour 
coding and tagged with ID number at 10 ft. 
intervals as per schematics for ease of 
identification and maintenance. Control 
wiring shall not be run next to power 
wiring. A minimum space of 100mm between 
both control and power cables shall apply. 

 
.6 The fixing of all air conditioning 

equipment, installation of all refrigerant 
pipework and full commissioning shall be 
performed by a specialist refrigerant 
installer who shall be authorized to 
install VRF equipment. The installation of 
all internal and external units, 
refrigerant pipework, inter-connecting 
wiring, commissioning and testing shall be 
carried out by an approved refrigerant 
systems installer. Full access shall be 
afforded to site during the installations 
stage of the project to allow them to 
verify that installation methods are fully 
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in accordance with the VRF manufacturer’s 
requirements and that the equipment 
warranties will not be invalidated. 

 
.7 Refrigerant Pipework:  

.1 Supply, install, test and commission 
all interconnecting refrigeration 
pipework between the outdoor and 
indoor units. 

.2 All pipework to be carried out in 
refrigerant quality ACR copper tubing 
and complete with the appropriate 
headers and joints. All pipework must 
be suitable for R410A. 

.3 All pipe fittings to be torqued as per 
manufactures specs. 

.4 Longest possible lengths of copper 
pipe should be utilised to minimise 
joints on site. 

.5 Appropriate refrigeration installation 
tools must be utilised. Dry Nitrogen 
must always be utilised  in the system 
during brazing. 

.6 After installation of pipework, and 
prior to sealing of insulation joints 
and starting of equipment, pipework 
should be pressure tested. 303 kPa 
test for 3 minutes minimum, then 1495 
kPa for 3 minimum, then 3295 kPa for 3 
minutes minimum, then strength test to 
4135 kPa check the system for leaks 
and deformation, then lower the 
pressure back to 3295 kPa and pressure 
test for 24 hours and checked for 
leaks. Vacuumed/dehydrated to 300 
microns and hold at that vacuum for 12 
hours (minimum). 

.7 Refrigerant (R410A) charge weight must 
be calculated, to the actual installed 
length of pipe work in accordance to 
the manufacturer’s recommendations. 

.8 The charging should be carried out 
with an appropriate charging station. 

.9 Pipework to be properly fixed and 
supported at a minimum of 1.5m centres 
or as specified by local code and 
where required should be run on 
galvanised trays. All pipework to be 
labelled with ID number (condensing 
units ref.) at 3m intervals. 

.10 Joints in copper pipe shall be brazed. 
Brazing shall be carried out to the 
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requirements of the local code and as 
per the Canadian copper & brass 
development association 
recommendations. 

 
3.2 Drainage Piping 
 

.1 Install so that no water can accumulate and 
arrange for easy access for cleaning. 

 
.2 A condensate pipe shall be installed to 

each heat pump unit. This shall be 
installed and insulated all as per Section 
21 07 18. Minimum size of condensate pipes 
to be 32mm copper, insulated and pumped or 
by gravity from each heat pump. Drains to 
run at a slope of 1:80 min. 

 
3.3 Start-Up and Commissioning 

 
.1 Manufacturer to certify installation, 

provide start-up, commissioning and 
operator training services. 

 
.2 Manufacturer to certify performance. 

 
.3 Manufacturer to provide verbal, video and 

written instructions to operating 
personnel. 

 
.4 Submit written report to the Departmental 

Representative. 
 

.5 Full equipment Commissioning logs shall be 
supplied by the local distributor. These 
shall be completed fully and included with 
the main Operation & Maintenance Manuals 
prior to hand over. In addition, copy pages 
shall be returned to the unit 
manufacturer’s head office in order that 
the installation is logged and warranty 
honoured. 

 
 

END OF SECTION 
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A. SPECIFICATIONS

.1 Divisions 26, 27 and 28: 

.1 Commissioning shall be included as part of the tender documents; refer to specification 
section 01 91 00 Commissioning.

.2 Specification Section 28 31 00.02 Multiplex Fire alarm and Voice Communication Systems 

.1 Item 1.4.3: revise to: System to carry out fire alarm and protection functions; including 
receiving alarm signals; initiating alarm; supervising components and wiring; actuating 
annunciators and auxiliary functions; initiating trouble signals and signaling to fire 
department” 

.2 Item 1.4.8: Add the following: System to be compatible with existing fire alarm system 
and tied into existing system. 

.3 Item 1.9.1: revise to: Separate and recycle waste materials in accordance with Section 
01 74 21 - Construction/Demolition Waste Management And Disposal, and with the 
Waste Reduction Workplan. 

.4 Item 2.2: revise to: 

2.2 System Operation: Single Stage 

.1 Actuation of any alarm initiating device to: 

.1 Cause electronic latch to lock-in alarm at central control unit. 

.2 Indicate zone of alarm at central control unit.  

.3 Cause audible signaling devices to sound continuously 
throughout building and at central control unit. 

.4 Transmit signal to monitoring agency via alarm panel.  

.5 Cause air conditioning and ventilation units to shut down.  

.2 Acknowledging alarm: indicated at central control unit.  

.3 Possible to silence signals by alarm silence switch at control unit, after 
60 second period of operation.  

.4 Subsequent alarm, received after previous alarm has been silenced, to re-
activate signals.

.5 Actuation of supervisory devices to: 

.1 Cause electronic latch to lock-in supervisory state at central 
control unit. 

.2 Indicate respective supervisory zone at central control unit. 
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.3 Cause audible signal at central control unit to sound.  

.4 Activate common supervisory sequence.  

.6 Resetting alarm or supervisory device not to return system 
indications/functions back to normal until control unit has been reset.  

.7 Trouble on system to: 

.1 Indicate circuit in trouble at central control unit.  

.2 Activate system trouble indication, buzzer and common trouble 
sequence.  Acknowledging trouble condition to silence audible 
indication; whereas visual indication to remain until trouble is 
cleared and system is back to normal.  

.8 Trouble on system to be suppressed during course of alarm.  

.9 Trouble condition on any circuit in system not to initiate any alarm 
conditions.

.5 Item 3.2.1: revise to: Perform tests in accordance with Section 26 05 00 - Common Work 
Results - Electrical and to CAN/ULC-S537. 

.6 Item 3.2.2.1: revise to: Test such device and alarm circuit to ensure manual stations, 
thermal and smoke detectors, sprinkler system, transmit alarm to control panel and 
actuate alert.

B. DRAWINGS:  

1. Reference Drawing E-1 – Legend & Luminaire Schedule 
1. Single high data symbol to be added to electrical legend. Refer to 

ESK-1 Revised Electrical Legend.pdf. 
2. Luminaire types 5 and 6 diameters to be revised to 152mm. 

2. Reference Drawing E-5 – Details
1. Detail 7/E-5 – Signaling circuit 3 (CCT#3) to be deleted. Associated 

wiring, distribution module, bedroom horns and end of line resistor to 
be deleted. 

2. Fire alarm panel to be circuited from circuit 101-46 and complete with 
lockable breaker. 

C. ATTACHMENTS: 

.1 ESK-1 Revised Electrical Legend.pdf 




