FINANCE & OPERATIONS COMMITTEE OF THE WHOLE

MONDAY, OCTOBER 17, 2022
10:30 to noon
via Zoom

Mandate: To discuss and make recommendations to the board on financial matters and matters pertaining to facilities,
maintenance, technology and transportation.

AGENDA

Facilitator: Trustee Flynn

Join Zoom Meeting
https://sd69-bc-ca.zoom.us/j/61961102442?pwd=em9DOStaclErOGh2R|{IGY1NrU21wZz09
Meeting ID: 619 6110 2442
Passcode: 744828

1. ACKNOWLDEGEMENT OF TRADITIONAL TERRITORIES

2. PRESENTATION (10 MINUTES)
a. Fitness for All Proposal (Mike Domes)

3. PROJECT UPDATES

a. Oceanside Community Track (Elaine Young/Phil Munro)
b District Child Care Programs (Ron Amos)
C. Facility Conditions (Ron Amos/Phil Munro)
d Prism Report - Condition Optimization (Ron Amos/Phil Munro) p 1-198
4. ITEMS FOR DISCUSSION
a. Review of School District Fees and Rates (Ron Amos/Phil Munro) p 199
5. INFORMATION ITEM
a. Quarterly Financial Summary (Ron Amos) p 200-202
b. Submission Summary — 2023/2024 Minor Capital (Ron Amos) p 203
6. ITEMS FOR RECOMMENDATION TO THE BOARD

7. FUTURE TOPICS

8. NEXT MEETING DATE:
Monday, November 14 at 10:30 via zoom

9. ADJOURNMENT


https://sd69-bc-ca.zoom.us/j/61961102442?pwd=em9DOStaclErOGh2RjlGY1NrU21wZz09

School District 69 Qualicum - Strategic Energy Management Proposal in partnership with BC Hydro

Size in square feet Year built Hydro Grant SD69 Responsibility Cost per ft2
Ballenas Secondary School 117143 1996-2001 Parksville $17,685.00 $29,286.00 $0.25/ft2
Kwalikum Secondary School 105206.5 1981-1987 Qualicum Beach $15,895.00 $26,300.00 $0.25/ft2
Oceanside Elementary School 61694.54 1993 Parksville $9,368.00 $15,524.00 $0.25/ft2
Springwood Elementary School 56693.52 1996 Parksville $8,618.00 $14,173.00 $0.25/ft2
Qualicum Elementary School 53119.9 2002 Qualicum Beach $8,082.00 $13,280.00 $0.25/ft2
Total 393857.46 ft2 $59,648.00 $98,563.00

School District 69 in partnership with Prism Engineering applied to BC Hydro to obtain a Continuous Optimization Program Grant to use towards our Proposal for

Strategic Energy Management.

Shown above are the costs associated with both parts of the proposal. BC Hydro has authorized grant amounts to sites in the amount of approx. $0.15/ft2, but
associated with the grant, SD69 will be responsible to pay (over a 2-year period) an amount equal to $0.25/ft2 in energy related reductions from the Prism Engineering
Strategic Plan audit. The totals associated to this (see above under SD69 Responsibilities) will be an expectation under the “BC Hydro Incentive Project Summary and

Applicants Project Implementation Declaration” which is a signed contract with BC Hydro.

Respectfully submitted by Chris Dempster
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1.0 Introduction

Prism Engineering is pleased to present the results of the Investigation Phase that was conducted as part of BC
Hydro’s Continuous Optimization for Commercial Buildings Program for Ballenas Secondary School. The objective
of an Investigation is to identify deficiencies and improvements in the operation of a facility’s mechanical
equipment, lighting, and related controls, and determine opportunities for corrective action that reduce energy
consumption and preserve the indoor environmental quality.

This document is a complete record of the work performed at this facility, including the in-depth investigation of
the building systems and the implementation of selected measures to optimize building performance.

The Recommissioning Investigation Report provides an overview of the recommendations for the implementation
of measures. This information is not considered a specification or detailed sequence of operations. The intent is
to provide an overview of the recommendation that can be built upon during the implementation phase as part of
any detailed design that may be required. Certain measures may require further investigation and specification
for the correct implementation by the owner or the DDC contractor.

Eight recommended retrofits were identified as a part of this investigation. The proposed measures will be
reviewed in a meeting with School District 69 and Prism Engineering representatives to determine which
measures will be implemented.

Recommended retrofits for implementation include:

e Measure 1: Reheat coils

e Measure 2: Fan feedback sensors

e Measure 3: Morning schedule

e Measure 4: Night setback temperatures

e Measure 5: Holiday schedules

e Measure 6: Exhaust fans run outside occupied hours
e Measure 7: HV5 temps and heating coils

e Measure 8: Temperature sensors
These measures are presented in the Investigation Summary Table (see Appendix A).

While the investigation focuses on low-cost improvements with short paybacks, some capital improvement
opportunities may also be identified. Major retrofit measures are beyond the scope of this program, but other BC
Hydro and FortisBC programs provide a variety of incentives to complete the retrofits. Retrofits were identified as
a part of this investigation that could potentially qualify for other BC Hydro and FortisBC programs, these
measures are described in Section 6.

Retrofits include:

e Measure 9: Reversible heat pumps for existing DX coils
e Measure 10: Hydronic Air Source Heat Pump

Recommissioning Report Page 3 of 55
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2.0 Project Overview

Project Information Complete cells this background colour
RCx Project File # BCH-07832
Date of Workbook Update 20-Jun-2022
Organization School District 69
Building Name Ballenas Secondary School
Building Type Large School
Location (City) Parksville, BC
Owner Contact Phil Munro
Investigation Phase start date 01-Feb-2022
Participated in previous BCH RCx program? No
Previous RCx File #
Previous RCx completion date

Building Information

Facility Area (ft2) 117,143
Annual elec consumption (kWh) 588,484 5.0 |kwh/ft?
Annual eleccosts (S)| S 58,056 | S 0.10 |Avg. S/kWh
Fuel type Natural Gas
Annual fuel consumption (GJ) 3,919 9.3 [ekWh/ft?
Annual fuel cost ($)| $ 47,505 [ S 12.1 |Avg. $/GJ
Total GHG emissions (tCO2e/yr) 202
Total Energy Cost| $ 105,560 | $  0.90 |$/ft’
Energy Use Intensity (ekWh/ft2) 14.3
Year for energy data above 2020
Recommissioning Report Page 4 of 55
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3.0 Savings Summary

[Paste image of Savings Summary Table from the RCx Workbook — also UPDATE after Implementation]

Savings Summary Previous, still working New + Previous, rectify + Previous, documented
Identified Selected Impl d
# of measures 0 9 8 8
Re-claim Savings Total Savings | % Savings Total Savings % Savings Total Savings % Savings

Electrical savings (kWh/yr) - 80,837 -13.7% 47,454 8.1% 47,454 8.1%

Fuel savings (GJ/yr) - 2,629 67.1% 1,090 27.8% 1,090 27.8%

Cost savings ($)] S - S 23,893 22.6% S 17,888 16.9% S 17,888 16.9%

GHG reduction (tCO2e/yr) = 130.2 64.6% 54.8 27.2% 54.8 27.2%
# of Abandoned measures 0

Page 5 of 55
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4.0 Brief Description of Existing System

This section contains a brief description of the existing HVAC and Controls system. The information is intended to
provide a general overview only.

4.1 Facility Description

Ballenas Secondary School was built in 1976 with several later additions. The current floor area is 117,143 sqft.
The building includes classrooms, administration offices, gym, theater, art studio, and technical teaching areas.

Table 1: Schedules

I L [

Occupancy Classrooms All schooldays 8:40am 3:05pm
Office hours All school days 7:30am 4pm
Building Equipment 4.WS1 Monday-Friday 7am 4pm
June/July 7am 9am
1pm 3pm
Main schedule Monday-Friday 7am 4pm (3:45pm Thu)
Holidays Off

4.2 Heating System
Heating for the building is provided by three boilers, see Table 2.
Table 2: Boilers

B-1 Veissmann Vitocrossal 200 condensing boilers
B-2 1071 MBH (input)
B-3 Veissmann Vitorond 200 non-condensing

1096 MBH (input)

Recommissioning Report Page 6 of 55
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Figure 1: Boilers B-2 (left) and B-3. B-1 is the same make and model as B-2.

ON Boiler Flant Enable ON Soiler Flant Switch

FALSE  Boiler Summer Shutdown

Bailer Main A To Loops *
Boiler kMain 469 °C .:,‘: cl,- 397°C
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45 2 + Boiler Hot YWwater w
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Emergency
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m

m

FProgram Boiler Shut Down
Malaendar

Figure 2: Boilers DDC Graphic
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Heating water is distributed through six loops to air handlers, duct mounted reheat coils, fan coils, unit heaters,
and radiant panels.

Table 3: Pumps

P-2
P-3

P-4
P-5

P-6

P-7

P-8

P-9
P-HV3
P-AHU3
P-AHU4
P-HV5

P-HV8-P2
P-HV8-P1
P-HV13-
PS

P-HV14-
PS

P-DHWR

Boiler pumps for
B-1 and B-2

Boiler pump for
B-3
Woodshop
900 Wing
“main Loop”
600 Wing
300 Wing
400 Wing
HV3 HC
AHU3 HC
AHU4 HC
HV5 HC

HV8ACS loop

HV8AC8 HC

HV13 HC

HV14 HC

DHW Circulation

Recommissioning Report

305W

440W

990W

1150W

380W

430W

430W

1/6 HP 0.631/s
144 W (estimate)

740 W (estimate)

500W 2.51/s
1/2 HP 2.27 /s
1/3 HP 1.51/s
1/12 HP 0.51/s
1/12 HP 0.51/s
Unknown

48 KPa

28 ft
51 kPa
60 kPa

15 ft

15 ft

Page 8 of 55



Prism

We're working together to help B.C. save energy.

$ BC HYd ro FORTIS BC
Power smart Energy at work
To: To: To: To: To: To:
Woodshop 900 Wing Main Loop 600 Wing 300 Wing 400 Wing
{HWR ) (Hws ) (HWR ) {(Hws ) (HWR } (Hws ) (HWR ) (HWS 3 (HWR ) {Hws ) (HWR ) HWS
¥ Y ¥ \ ¥ ¥ " ¥ Y ¥
0.1 psi 1.7 psi 24.6 2.7 psi 4.7 psi 2.8 psi
@ 432 i 37.2 B 338 <@ 395 <@ 36.9 <@ 420
43.3 B— 432 B~ 432 B~ 440 B— 438 B— 4.4 8-
-~ ON Tp4 -~ ON r5 " ON PG "~ ON P7 " ON Ps " ON P9
21A 20A 26A T 0.7A T 1.2A T 1.3A I
. ] ] [ f ! }

Figure 3: Main distribution loops

A glycol heating loop serves the heating coil in HV5; this is heated by heat exchanger HX-HV5, see Figure 4.

Figure 4: HX-HV5 heat exchanger

4.3 Cooling System

There is no central cooling system, but several air handlers have DX cooling, detailed in section 4.4, and there are
smaller mini split units serving specific spaces, see Error! Reference source not found. for example.

Recommissioning Report Page 9 of 55
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Figure 5: Additional Fujitsu split unit above multi-use area.

4.4 Ventilation System

The building has 18 air handlers, see Table 4. Most are installed on the roof.

Table 4: Air Handling Units

Airfl
Tag Service (Icrfr:\)N Heating/cooling coils Outdoor air Schedule
. . . Mix Matches 4.WS1
HV1A Multi-use space 21,405 15 7.5 Heating coil 30% Min 0% OA
Office and 200
. . DX cooling, Mix
HV2 Wing via 9,464 7.5 3 23 Ton 30% Min 1.ws1
reheats
. In-duct DX coils Mix
HV2A 900 Wing 9,345 7.5 5 Yo 30% Min 1.ws1
AHU3 300 Win 5,500 > - Heating coil Mix 1.ws1
. ' VSD . 30% Min :
. 6,140 . . Mix
HV3 Science 5 1.5 Heating coil. 30% Min 1.WS1
In-duct DX coils Mix
HV3A 900 West 11,260 7.5 5 I 30% Min 1.ws1
. 5 3 Heating coil. Mix 1.ws1
AHU4 Library 602 605 7,000 VSD VSD 30% Min
700 Block 2,000 DX cooling, 6 1/4 Ton Mix
HV4 Art studio 1 i Heating coil. Electric heat. 30% Min 1.wsl
2 . ) Mix
AHUS5S Shop Area 2,500 VSD - Heating coil 30% Min
Recommissioning Report Page 10 of 55
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Tag Service
HV5 Wood Shop

HV8AC8 400 Wing
HV9

(MUA) Tech Lab
HV10 Auditorium
HV11 Gym

HV11A Weights / Gym

Mezz

HV12 Metal shop
HV13 Counselling
HV14 800 Block

Table 5: Exhaust fans

Male washrooms

EF2

EF3

EF4

EF4A

EF5

EF5A

EF7

EF8

EF9

EF10

EF1 CP301
EF2 CP301
EF3 CP301

Airflow
(cfm)
9,000

10,299 7.5
6000 3
6,362 5

10,600 7.5
(est.)

2400 cfm 1.5

9000 7.5
(est.) (est.)

6000 cfm 5

6000 cfm 5

Female washrooms 380
Foods 1120
EF805 1415
Staff washrooms 94
300
Multi-purpose storage 300
Male washroom 124
Female washroom 300

Gym change rooms

Staff washrooms 400 wing

Recommissioning Report

Return
Fan
(HP)

1.5

15
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Heating/cooling coils

Heating coil .MIX
Min 10%

DX cooling 2-stage, 28 Ton Mix
Heating coil Min 30%.
None 100% OA

3 heating coils (one for each Mix
zone) 30% Min

. . Mix
Heating coil 30% Min

DX cooling 2-stage, 12 Ton Mix
(estl'mated') 30% Min

Heating coil.

. . Mix
Heating coil 20% Min

Mix
Heating coil. 30% Min

Mix
Heating coil. 30% Min

0.25 HP
0.25 HP

% HP

123 W
10.4 Amps
242 W
147 W
242 W

Page 11 of 55
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Schedule

50200.SCH1
5am-4:30pm M-F

6am-4pm M-F
7am start Wed

1.Ws1

6.WS6
8am-4pm M-F

6.WS6
8am-4pm M-F

6.WS6
8am-4pm M-F

50200.SCH

5am-4:30 M-F
1.Ws1

CO2 sensor in
return
1.WSs1

CO2 sensor in
return

12
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M O 15
SHOP EF1 -
SHOP EF2 - VSD
SHOP EF4 - VSD
EF 805 200 Wing staff washroom 10.4 Amps

E[ % ]6t| |

j
POy e
I < /_ '
CH Ejl iJ @G? e |
,_|
(L I?.%K—ﬁ}; 3A
ﬂT LT
20AMPS ON EF1 -MALE WASHROOMS 29AMPS ON EF8 -
56AMPS ON EF2 -FEMALE WASHROOMS 4.0AMPS ON EF9-GYM CHANGE RMS
8.4AMPS ON EF3 -FOODS EF10 - STAFF WASHROOMS (400 WING)
104AMPS ON EF4 - 43AMPS ON EF1 - CP301
0.7AMPS ON EF4A - STAFF WASHROOMS 42AMPS ON EF2 - CP301
10.4 AMPS EF5 - 42AMPS ON EF3A-CP301

14AMPS ON EF5A - MULTI-PURPOSE STORAGE
0.6AMPS ON EF7 -

Figure 6: Exhaust fans in the DDC

4.5 Domestic Hot Water System

The school has two domestic hot water (DHW) systems, each serving part of the building. The first is a 199 MBH
(input) 378 liter gas-fired tank heater, and recirculation pump.

The second is a 30 kW 420 liter electric water heater, with recirculation pump.
4.6 Controls System
The HVAC system is controlled by a Delta Controls DDC with ORCAView 3.40. Remote access to the system is

available. Boilers, pumps, HV-5, HV8, HV-12 use the BACnet protocol. Other systems use the older “V2” protocol.

Recommissioning Report Page 12 of 55
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~ on 4V2 (OFFICE and 200 WING' HV12 (METAL) o
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e AHU3 (300BLK) HV14 (800) o
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Figure 7: Main menu of the DDC system
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5.0 Measures Selected for Implementation (Under C.Op.
Program)

This section provides an overview of each measure, recommendations for implementation, and update after
implementation.

For each measure, costs, savings, and payback calculations can be referenced in the Investigation Summary Table
(see Appendix A).

5.1 Measure 1: Reheat coils
5.1.1 Description of Finding
Several reheat coils and their control valves were found to be blocked or passing, see Table 6.

Passing valves result in excessive zone heating. Blocked valves can also cause increased heating because the air
handler needs a higher supply air temperature to maintain the setpoint in affected zones. This may result in
overheating other zones which do not require extra heating.

Table 6: Reheat coil issues

HV1A RM914B, RM914C
HV2 RM203, RM116, COPY153, All reheats set manually to
VP, PRINCIPAL, RM145 50%
RM201/2 reheats have
failed SAT sensors
HV2A RM908, RM911, RM913,
RM915

AHU3 303 301, 304

HV3 LAB603, LAB OFF603, All reheats set manually to
LOCKERS, CHEM STO. 50%.

HV3A RM904, RM906 RM901A, RM907 RM920 suspected blocked,
RM919 suspected passing
based on room
temperatures.

AHU4 OFFICE605, CHEM605 BIO 601, LIB, LIB EAST also
seem low.

Valve position set to 50% in
code.

HV8AC8 404B, 405

HV10 Stage duct heating coil

HV11A Main AHU coil

HV13 160, 162, 159 157

HV14 801, 803, 804, 805 Only 803 is completely
blocked

Recommissioning Report Page 14 of 55
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AHU-3 reheat coil issues shown here as an example. AHU-3’s supply air temperature is 17.3°C at the time Figure 8
was captured. Where reheat coil control valves are fully closed, the reheat coil supply air temperatures should
equal the AHU-3 supply air temperature. However, reheat coil supply air temperatures for rooms 301 and 304 are
23.1 and 20.8°C respectively, despite the control valves being fully closed. This suggests the control valves are

passing.

The reheat for room 303 is increasing the air temperature to 19.1°C but failing to meet the supply air setpoint
(20.1°C) even with the valve almost fully open. AHU-3 is supplying air too hot for rooms 300 and 305. This may
be due to Room 303 failing to meet setpoint.

OAT f12.3°C 300 WING
305
ROOM 21.5°C AHU3
03 ROOM SP. 18.0 :c SATSP  165°C
ROOM 22.3 °C SAT L uC SAT 171°C
ROOM SP. 22.0°C SAT SP = 13'0., -
AT — HEATING | 0.0 %
SAT SP 201°C 303 305
HEATING ! | 89.3 %
T
ROOM 23.0 °C 304 300
ROOM SP. 20.0°C 300 ROOM TEMP. 20.4 °C
SAT 20.8 °C .
AT SP — L ROOM SP.  18.0 °C
HEATING ! | 0.0 % | SAT 172G
/ SAT SP 13.8 °C
302 302 301 HEATING 0.0%
ROOM 21.5°C _—'—
ROOM SP. 22.0°C
SAT 22.8°C
SAT SP 22.5°C | BSS
HEATING [ | 79.2 % ROOM 23.8°C | |
ROOM SP. 18.0°C r % |
SAT 231 °C * i
SAT SP 13.0 °C ,_|
HEATING ! 0.0 %

Figure 8: Reheats for 301 and 304 are passing. Reheat for 303 is partly blocked.

5.1.2 Measure Description

We recommend investigating of all reheat coils in the building to identify coils/valves with issues and diagnosing
the issue (valve, coil, or actuator). Some cases may be solved with maintenance, but we expect some valves to
need replacement.

This is a required measure since degrading or failing valves/coils will eventually lead to comfort issues.

Recommissioning Report
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5.1.3 Measure Implementation Update

[Provide confirmation details AFTER the measure is implemented and verified]

5.2 Measure 2: Fan feedback sensor
5.2.1 Description of Finding

The HV10 and HV11 supply fan feedback sensors report that the fans operate despite being commanded off, see
Figure 9.

HV11 STATUS | 9.7 AMPS

HV11 CONTROL OFF

FAN CONTROL
Off !l w

2.4 AMPS

Figure 9: HV10 (left) and HV11 (right) supply fans

The HV10 supply fan sensor reports 2.4 A when commanded off. This triggers regular operation of the unit,
including opening the MAD to its minimum setting (30%), and modulating the heating coils to maintain regular
occupied setpoints in the auditorium.

The sensor reports a similar current when the fan is commanded on, which indicates it may be operating
continuously.

229IF HV1O WS OR HV10 OVR OR BUILDING_FLUSH OR H10_ _ENHANCED WS THEN

23 @ HV10 SFC = ON

24 @ELSE

25 @ NS58 HV10 = SWITCH(NSBE HV1O , HV10 RT1 , NSB SP , NS5B 5P + 2 )
26 @ HV10 SFC = NSB HV1O0

27@ENDIF  HVI0SFC=OFF |

Figure 10: HV10_SFC set to OFF

33@IF HV10 SFS > 1 THEN

34® DO _EVER HYy105F5=25

35 @ HE’lO_HID?R‘KH‘P’J= LIMIT (HV10 MAD RAMP + (HV1O RAT - 128) , 0O , 100
3@ ENDDO

37 @ H10 MAT 5P = 12

3z @ HV10_ MAD HSEL (HV10 MAD MIN , HV1O0_SAT _CO )

9@ HV10 MAD LSEL(HV10 MAD , HV10 MAD LL CO , HV10_ MAD RAMP )

Figure 11: Fan feedback value HV10_SFS indicates significant current going to the fan

Recommissioning Report Page 16 of 55
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-
<] HV10_MAD_TL (6.TL11) Trend Lo — ] X
q

> E On - |ﬁ| 22:25:47 18-Map-2022

Main  Setup Trend Data

Time HWA0_SAT HV10_SAT SP HVAO_MAD HV10_SFS

P18 A7 181 RN ann 2?5

Figure 12: Value of HV10 fan feedback sensor

HV11 which serves the gym has the same issue. The sensor reports 9.8 Amp when commanded off, and 17.8 Amps
when commanded on, so it is likely this is a sensor function or calibration issue.

9.7 AMPS

130°C

Figure 13: HV11 supply fan feedback is 9.7 Amps even when the fan is commanded off
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The air handler operates as normal if the supply fan reports it’s running, including opening the mixed air damper
and heating valve, which can lead to heat losses even if there is no airflow.

300IF GYM_SFS > 5 THEN

31@ DO_EVEEGYMSFS=97

ze@ GYM MAD RAMP = LIMIT(GYM MAD RAMP + (GYM RAT - 17) , 0 , 100 )
33@ ENDDO

4@ BEYM MAT SP =

s @ GYM_MAD LL_CO.BIAS =

36 @ GYM MAD = HSEL(GYM MAD , GYM MAD MIN , ((OCC_SAT CO - 50) * 2} )
7@ GYM MAD = LSEL(GYM MAD , GYM MAD LL CO , GYM MAD RAMP )

1]

3@ [HEATING CONTROL]

10 @

21 @ GYM HCV = 100 - (QCC SAT CO * 2.1)

Figure 14: HV1 operates as normal if the supply fan feedback indicates the fan is running

U 100.0 % :

52.2 AMPS

SAT_SP  19.0°C

37.9°C

MAD MIN FILTER FRZ _|
30.0 % 289.1 Pa ON

Figure 15: HV2 supply and return fans sensors both indicate fans are running when commanded off

5.2.2 Measure description

Verify the HV10 and HV11 supply fan feedback sensors correctly reports that status of the fan by manually
checking fan status in the field while commanding the fans on and off.

Savings calculations assume the HV10 controller is faulty (i.e., HV10 operates when commanded off), and the
HV11 fan sensor requires replacement.

5.3 Measure 3: Morning schedules
5.3.1 Description of Finding
Air handlers HV5, HV9, HV12 start at 5am, well before occupancy.

Recommissioning Report Page 18 of 55
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5.3.2 Description of Measure

Change start times of these air handlers to 7am, Monday to Friday. Ensure that units are operating correctly,
including correcting HV5 heating coil and loop issues, see Measure 5.7.

5.4 Measure 4: Night setback temperatures
5.4.1 Description of Finding

Lowering room temperature setpoints during unoccupied periods (commonly known as “night setback”) reduced
heat losses without affecting comfort during occupied hours. Most night setback temperature setpoints in the
building are around 19°C. This is too high to provide significant energy savings.

Table 7: Night setback temperatures

Tag NSB (°C)

HV1A 19
HV2 15

HV2A 19 (NSB_SP)
AHU3 15

HV3 19

HV3A 19

AHU4 19

HV4 15

AHU5 19 (SHOP_NSB_SP)
HV5 20

HVSACS 19 (NSB203_SP)
HV9

HV10 19 (NSB_SP)
HV11A 0

HV11 14

HV12 14 (HV12_NSB_SP)
HV13 16 (P301_NSB)
HV14 16 (P303_NSB)

HVS5 incorrectly uses the mixed air damper setpoint value in the night setback calculation, see Figure 16. Since this
value is fixed to 30% (Figure 17), night setbacks are never enabled for HV5.

4®HVS NSB = Switch [ HVS NSB, HVS DC_MAD 5P, HVS5 N5B SP - 1, HVS NSB 5P)

Figure 16: HV5 night setback calculation

Recommissioning Report Page 19 of 55
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r@ HV5_DC_MAD_SP (30000.4V9) Analeg Variable - X

@ 3002 [M o0z =2 £

Auto Value 1]
Control Source E00.DEVEDD

Description  Setup

|
|
|
|
|
|
|
|
|
|
! Fixed MAD positian when DC running
|
|
|
|
|

Figure 17: HV5 mixed air damper setpoint is manually set to 30%

5.4.2 Measure Description

Lower night setbacks to 15°C for all air handlers.

Correct HV5 night setback programming to use room temperature.

5.5 Measure 5: Holiday schedule
5.5.1 Description of Finding

We're working together to help B.C. save energy.

& BCHydro

FORTIS BC

Power smart Energy at work

The holiday schedules for spring and summer breaks do not match the actual school calendar. The spring break
schedule is offset from actual weekdays. The summer break schedule only covers part of July and August.

|JI—lI.I.| STAT_HOLIDAYS (1.A51) Annual Schedule - >
Iﬁﬂ il
0ff | i
* HIHE -
M ain Setup
July Aug Sept Qct Moo Dec
Jan Feb Far Agpril [LET June
March 2022

Sun Mon Tue Wed Thu Fri Sat
1 2 3 4 5

5] 7 8 9 10 11 12

RN
20 2 | 2
28 29 30 31

0k Cancel Apply "Tj’

Figure 18: Spring break exception schedule
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[ SUMMER SHUT DN (1.452) Annual Sche..  — 5 T [ SUMMER_SHUT.DN (1.A52) AnnualSche.. — — X
P Near | il
{Vear | N | i v h
* off Ml * HHE :
| Main  Setup Main  Setup
Jan Feb Mar April b &y June dan Feb War April b ay June
July g et Ot Nov Dec July Aug Sept Oct Maw Dec
July 2022 August 2022 _
Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat

I 1

g 6 7 8 9 K I N A N N

[0 10

17 20 21 2 23 BBl 2 | 3 24 | 25 | 26 | 27
2 % 29 3 3

| ok Cancel Apply 2 0K Carcel &pply 7l

Figure 19: Summer break exception calendar

In comparison, Gym and Auditorium have summer break schedules that cover all of July and August, which saves
energy during an unoccupied period.

5.5.2 Measure Description
Update holiday schedules for all air handlers to match school calendar on a regular basis.
5.5.3 Measure Implementation Update

[Provide confirmation details AFTER the measure is implemented and verified]

5.6 Measure 6: Exhaust Fans run outside occupied periods
5.6.1 Description of Finding

Several exhaust fans were found to be running while the building was unoccupied, see Figure 21. Unless there are
specific needs, such as moisture/pollutant control, they should be switched off when the building is unoccupied.

EF1 and EF2 are overridden on. This causes them to operate continuously.
EF4, EF5, and EF9 feedback sensors show each operates when commanded off.

EF7 and EF8 are operating continuously. Both are programmed to operate per weekly occupancy schedules that
no longer exist in the DDC as seen in Figure 20.

| '

- . Qgra @ P102_WS (102.GY1) Digital Global Variable - P102_MUKXER (102.PGZ) Program
1o [EXAUST FANS 7+8] o
;:IEFElEZZWENON THENW ,@ o o [ Z@RM145 VAR = RM145 RT - RM145 SP_GV
26 EroC - on . 3@RM147_VAR = RM147_RT - RM147_SP_GV
— 40
:.E;EE c - oorr GCL Program P102_tUXER . Value ON S@D0 EVERY 325
oS- 6
7 EFT7_C = OFF
8 ENDIF Selup  Alamn Totalizer Trend T@
:. 8@ PlO0Z BLG HI SP = PlOZ.S53
] g 2 BLG L SP = 2
10@EF7_S_GV = SWITCH(EF7_S_GV | Name P02 w5 oo PlOZ_BLE L_SE - PlOZ.34
Figure 20: EF7 and EF8 calendar logic
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_:;ﬁj:lass JH@G || |
L %;;Q o - i_"g‘
i [N Py B
I

-

.r?ﬁs aA
g B

|. i P |

[1 I ILT ]
20AMPS ON EF1 -MALE WASHROOMS R9AMPS ON EF8 -
57AMPS ON EF2 -FEMALE WASHROOMS EF9 - GYM CHANGE RMS
8.4AMPS OFF EF3 -FOODS EF10 - STAFF WASHROOMS (400 WING)
10.4 AMPS OFF EF4 - 0.0AMPS OFF EF1 - CP301
0.0AMPS  OFF EF4A - STAFF WASHROOMS 0.0AMPS OFF EF2 - CP301
10.4 AMPS EF5 - 0.0AMPS  OFF EF3A - CP301

0.0AMPS  OFF EF5A - MULTI-PURPOSE STORAGE
05AMPS ON EF7 -

PREVIOUS MENU

Figure 21: Exhaust fans overview, at 10:24pm on a Sunday

5.6.2 Measure Description
Remove overrides for EF1 and EF2. Correct schedule logic for EF7 and EF8.

Verify correct operation of EF4, EF5, and EF9 fans and the feedback sensors in the field. Replace the sensors or
control wiring as indicated by field tests.

Predicted energy savings assume EF1, EF2, EF7, and EF8 currently operate continuously. Estimated measure costs
assume EF4, EF5, and EF9 feedback sensors need to be replaced.

5.6.3 Measure Implementation Update

[Provide confirmation details AFTER the measure is implemented and verified]
5.7 Measure 7: HV5 temps and heating coils
5.7.1 Description of Finding

HV-5 is struggling to meet its supply air and zone temperature setpoints despite its heating coil control valve fully
open as seen in Figure 22.
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| SATSP280°C

Figure 22: HV-5 has low supply air temperature even with heating valve fully open

5.7.2 Measure Description
Investigate HV5 heating loop and coil and confirm correct operation. Correct any issues.
5.7.3 Measure Implementation Update

[Provide confirmation details AFTER the measure is implemented and verified]

5.8 Measure 8: Temperature sensors
5.8.1 Description of Finding
Several supply air and room temperature sensors are providing incorrect readings, see Table 8.

Low supply air temperature readings can cause unnecessary reheat. Low room temperature readings can cause
unnecessary reheat as well as overnight “night setback” operation of air handlers.

Recommissioning Report Page 23 of 55

24



We're working together to help B.C. save energy.

Prism { BCHydro FORTIS B
Power smart Energy at work

Table 8: Temperature Sensor Issues

Sensor Issue / constant reading

RM201 supply air temperature Constant value (-17.1°C)
RM202 supply air temperature Constant value (-17.1°C)
RM203 supply air temperature Constant value (-17.1°C)
RM201 Constant value (14.7°C)
RM202 Constant value (18.1°C)

RM203 room temperature Constant value (22.7°C)
RM116 room temperature Constant value (18.5°C)
ART ROOM room temperature Constant value (23.3°C)
RM911 room temperature Constant value (17.7°C)

] B -17. _ . nalo nput
wf RM203_SAT 17.7 DEG_C 1.IP11 Analog Inp
wf RM201_SAT 177 DEG_C 1.1P14 Analog Input
| . =17 | . nalo nput
wf RM202_SAT 17.7 DEG_C 1.IP13 Analog Inp

M nen maT ArEeET Aan mEo e 4 e = [ M v

Figure 23: Supply air temperature sensor values

%l RM201TL (1.TL35) Trend Log - X f] RM202_TL (1.7L7) Trend Log - X |
|
. & o o) 11:16:55 18:Ma,-2022 . & o v @ 11:11:10 18-May-2022 |
|
Main  Setup  Trend Data Main  Setup Trend Dats |
Time RM201_RTS RM201_SP_GV M201_SAT rifp01_SAT_SP Time AMZ02_RTS. AM202_SP_GV RM202_SAT RMZ02_SAT_SP i
10:45105/13 147 20 7T 310 10:41405/18 18.1 20 ETE 38.0
10:16/05/18 147 20 7T 38.0 10:11/05/18 18.1 220 - 380
09481518 147 0 7T 380 09:41005/18 18.1 220 ATT 380
D916/05/15 147 0 77 =0 09:11/0518 18.1 220 Evas 380
08:46/05/18 147 20 7T 380 08:41/05118 18.1 220 Evss 380
08:16/05/18 147 20 7T 38.0 08:11405M18 181 220 17T 380 |
074510518 14T 250 7T 380 07:4100518 181 20 77 380 i
07:16/05/18 147 20 77 380 IEIEAD i =0 <y £10 |
0B-4BM5E a7 P T 0 06:41405/18 18.1 20 AT7 380 |
06:16/05/18 147 16.0 77 380 I i By -1y 130 |
05:41005118 18.1 16.0 Evas 13.0
05:46105/18 147 16.0 77 380
T e an e A 05 11/0518 18.1 18.0 7T 13.0 |
YRS e B = g 04:41/0518 18.1 18.0 77 13.0 |
04:161'0315 14'7 WE.D 17'7 28.0 04:11405M18 181 180 177 13.0
. . . T 03:41/05M18 181 160 “ATT 13.0
03:46/05/18 147 16.0 77 380
- 031140518 18.1 16.0 77 13.0
03:16/05/18 147 16.0 Evas 380 g
: 02:41005/18 18.1 16.0 ATT 13.0
LB o oo S 200 0211105118 18.1 160 77 130 |
02:16/05/18 e 16.0 i 380 alsmiiin :
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RM203_TL (1.TL3) Trend Le — X L T '_ T - -
_TL (1.7L3) E| 2| RM116_TL (1.714) Trend Log - X
i E.(... [} Uikl ek o222 - EB_E O il 19:31:45 18-May-2022
i Trend Dats
Main  Setup Main  Setup TrendData
Time ruzos_ATs | Rwzoa_sp v | Ruzoa_saT | Rmzns_saT_sp .
ime:
10410058 27 20 7T 13.0 .
10:11/05418 227 20 R 130 nﬂ :g 1;2 123 gg 1;3
19410518 27 20 7T 13.0 : - - -
e e % e e totas 185 180 18.4 130
e e e o ‘o 105145 125 18.0 19.3 120
0811105418 227 20 R 130 13;1:2 ;‘:-g gg 13-3 1:-3
07410518 27 20 7T 13.0 i s - b bt
0711105118 27 20 77 130 21 - - -
06:4105H8 27 20 R 13.0 13-; :55 12-: }gg 13-: 1:-3
0611105418 227 18.0 R 130 i s - bt bt
15410518 27 18.0 7T 13.0 b e e e e
0511105118 27 8.0 77 130 P ol e b b
04:4105H8 27 16.0 R 13.0 i ol - byt b
0411105418 227 18.0 R 130 P = e e o
13410518 27 18.0 7T 13.0 St £ fe e e =
0311105118 27 8.0 77 130 P ol e bt bt
02:41005H8 27 16.0 R 13.0 P o e el e
0211105418 227 18.0 R 130 foaran fe e e =
11410518 27 18.0 7T 13.0 oo e o e e e
D1-11/05118 8.0 ——pe 130 082143 . i 20
ART_TL (1.TL11) Trend Log - b RM311_TL (404.TL4) Trend Leg — *
= 5 o v |l 11:27:55 18-M ay-2022 - 15 On |l 19:33:46 27-Mar-2022
Main  Setup T"e”dDa‘a_l Main  Setup TrendDats

RMI11_RHT RMY11_SAT
105710518 210 230 130
102710518 210 231 130 o Eam
e BN Fo = 18:39/03/27 177 100.0 244
09.27105118 ! 210 233 13.0 BiEIEA el fram 243
08:57/0518 . 210 233 130 17:39/03027 77 100.0 264
| 082710515 . 210 234 13.0 17.08/03/27 w7 100.0 245
| 07:5710518 21.0 232 13.0 16:38/03/27 177 100.0 247
| 07:27/05/18 21.0 233 13.0 16:08/03/27 177 100.0 246
| 06:5710518 ! 21.0 234 120 15:38003/27 177 18.0 100.0 245
06:2710518 180 234 130 150903727 177 18.0 100.0 245
055710513 234 160 232 130 14:30/03/27 177 18.0 100.0 248
05.27/05/18 234 18.0 233 13.0 14:09/03/27 177 18.0 100.0 247
04:57/0518 234 180 233 130 12:39/03027 177 180 100.0 246
04:27105118 234 180 B2 120 1308003727 177 18.0 100.0 24.4
035710518 234 16.0 232 130 12-33003/27 77 180 1000 244
32 g:g:g gg-: 1‘; 3 ;’: i‘ 133 12:00/03/27 177 18.0 100.0 245
022710518 EYW 180 232 130 UEELE A ey iy iy 2

Figure 24: Failed room temperature and SAT sensors for RM201, 202, 203, 116, ART ROOM, 911

The RM911 room temperature sensor is stuck at 17.7°C which is lower than NSB SP (19°C). During the
investigation period, the low RM911 room temperature was observed to trigger HV2A to run during unoccupied
times.

46 @ IFONCE (HV2A_RFS > 5) THEN € NSB_SP (30300.4V6) Analog Variable — X
27@ HV2A _MAD_ RAMP = 0

48 @ENDIF

s e o% 19.0 [ 1a0c 3 4

500 [**SYSTEM START-UF MODE** |

51@IF CPl_WS5 ON CR HVZA_O05 ON OR BUILDING_FLUSH OR HZA ENHANCED_WS

520 HVZA RFC = ON Auto Value 18
530 HVZR_NSB_GV = OFF Control Source

54 @ELSE

550 T

560 NSE SP + 1 ) Description  Setup

57@® HVZA RFC = HVZAR NS5B_GV

S58@ENDIF

520

€0O@IF (HVZA_RFS5 > 2) ON_FOR 1 THEN

€1@ HVZIA SFC = ON

EZ0ELSE

Figure 25: HV2A night setback logic
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Figure 26: HV2A operating outside scheduled hours

5.8.2 Measure Description
Replace the problem temperature sensors.
5.8.3 Measure Implementation Update

[Provide confirmation details AFTER the measure is implemented and verified]

6.0 Measures to be considered for Future Implementation

This section provides an overview of each measure (that was identified but was not selected as part of this C. Op.
project, but maybe considered for future implementation), recommendations for implementation, and the most

suitable method for providing evidence of implementation. See Appendix A - Investigation Phase Summary Table
for more details.

6.1 Measure 9: Reversible heat pumps for existing DX coils
Approximately 35% of the school has mechanical cooling from DX coils in air handlers and supply ducts.

When these DX systems reach end-of-life, they can be upgraded to reversible heat pumps of similar capacity. This
will enable them to provide 1% stage heating, supplemented by heating coils like the existing ones. Our high-level
estimate is that new replacement units would cover all the heating needs for areas served by these air handlers.
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Table 9: Existing DX systems

23 Ton Pre- Packaged roof-top unit (Lennox DMS4-  Similar sized unit with reversible
9500 cfm 1996 275HW) w!th DX coil and hydronic heat pump
heating coil
HV4 6 Ton 2001 Packaged roof-top unit (Trane TFDO75)  Similar sized unit with reversible
2000 cfm with DX coil, hydronic heating coil heat pump
HV8AC8 28 Ton 1991 Air handler (Engineered Air FWA-285- Similar sized unit with external
10.000 cfm C). Air inlet and outlets, condensing condensing unit.

coils and fans are in a small courtyard.
The rest of the unit is in a mechanical

room.
HV11A 12 Ton Packaged roof-top unit with DX coil and  Similar sized unit with reversible
2,400 cfm hydronic heating coil heat pump
CU-1to 4 Ton 2001 Rooftop condensing units (Trane Similar sized reversible units
CU-4 condensing TTA048) with indoor coils in supply air
units ducts leading to four classrooms in 900
block.

Figure 27: HV2 and HV4 rooftop units with DX cooling
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Figure 28: HV11A rooftop unit with DX cooling
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Figure 29: HV8ACS in the DDC. The unit has two stages of cooling.
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Figure 30: Drawing of HV8ACS8. The main unit is inside Mechanical Room 110. The condensing unit is outside in
a small courtyard area

Four 4-ton split systems provide cooling to classrooms 901, 903, 912, and 913 using dx coils in the ducts from
HV2A and HV3A.
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Figure 31: DX coils and outdoor units provide cooling to four rooms in the 900 Block.
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CU-1 to CU-4 (Figure 31Figure 31: DX coils and outdoor units provide cooling to four rooms in the 900 Block.)
would be relatively simple swaps with equivalent reversible units.

Estimated measure costs include all work required to replace each existing cooling system with a reversible heat
pump. The base case cost (replacing the equipment like-for-like) may be similar. The ASHRAE life expectancy for
air cooled condensers is 20 years, so these units should need to be replaced in 5 to 10 years.

A feasibility study is recommended as the next step to assessing the viability of this project. Mechanical and
structural assessments are required to refine the cost and viability of the project.

The study can be expanded to consider the feasibility of adding DX coils to other air handlers in the schooal,
including determining which units would provide the most cost-effective emissions reduction. One benefit of this
solution is the addition of cooling to other parts of the school.

6.2 Measure 10: Hydronic Air Source Heat Pump

An alternative low carbon electrification strategy is to supplement the existing hydronic heating system with an
air source heat pump. Commercially available air source heat pumps can heat water up to 50°C efficiently. With
the current boiler control logic, the supply water would be too warm for the heat pumps to provide much heating
once outdoor temperatures drop below 9.5°C. In the Qualicum climate, only 10% of heating needs occur above
this temperature. In general, the system would need to operate with 50°C supply water temperatures down to
4°C outdoor temperatures to meet 50% of heating needs, and down to 0°C to meet 75% of heating needs.

We recommend testing lower supply water temperatures during the next heating season, after ensuring that all
coils are performing as specified (see Measure 1: Reheat coils). Performing this test in different conditions or
adding long term trending and analytics for continuous monitoring, will provide realistic data regarding the
changes to the system (mainly upgrades to heating coils) that are required before heat pumps become a viable
solution.

Adding heat pumps to the heating loop will only provide significant benefits if the hydronic system can be made to
operate with water loop temperatures at 50°C (or less) down to freezing conditions, which covers approximately
75% of heating needs in the Qualicum climate.

7.0 Next Steps - Implementation Phase and Completion
Phase

7.1 Implementation Phase

To continue in the program, the owner is responsible for implementing the selected bundle of measures that pay
back in two years or less. Using the Recommissioning Report for implementation allows flexibility in how the
selected measures are implemented. Options include: utilize in-house building staff, hire the C.Op Provider to
implement or provide technical assistance, contract with outside service contractors, or any combination of the
above.

7.2 Completion Phase

C.Op Service provider will follow up after implementation of the selected measures and update this
Recommissioning report and Recommissioning Workbook.

The updated report for the implemented measures includes but not limited to: date of completion of each
measure, new or improved sequences of operation, the energy savings impact of the measures, the requirements
for ongoing maintenance and monitoring of the measures, and contact information for the service provider, in
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house staff, and contractors responsible for the implementation. When feasible, verification data should include
trends or functional test results, though other methods, such as copies of invoices, site visit reports, and
before/after photos, may be acceptable.

The C.Op Service Provider will conduct an in-house (teleconference) session for the Applicant and the appropriate
building operations personnel covering the new documentation, measures that were implemented, and
requirements for ongoing maintenance and monitoring. Document the attendance of the building operations
staff.

The updated Recommissioning Workbook and updated Recommissioning Report will be submitted to the owner
and the program for review. See Appendix B: Completion Phase Summary Table for more details on implemented
measures.
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Investigation Phase Summary

Investigation Phase

Energy Savings Cost Savings Financial Est. GHG
Reduction
. , Include | Demand Electrical Estimated Measure Simple tonnes Enter " if
ECM # Measure Title Measure History - (kW) (kWh/yr) Fuel (GJ) [ Total ($/yr) Cost ($) payback (yrs)| cozesyr |, DESELECT fo-r
implementation
ECM-1 Reheat coils New 1 - - 394 | $ 4782 | S 14,400 3.0 19.7
ECM-2 AHU Fan controls New 1 - 18,896 179 | $ 4,029 | $ 800 0.2 9.1
ECM-3 Morning schedule New 1 - 5,606 81|$S 1,536 | $ 600 0.4 4.1
ECM-4 Night setbacks New 1 - - 172 | S 2,079 | $ 1,100 0.5 8.6
ECM-5 Holiday schedules New 1 - 17,730 29| S 2,100 | $ 400 0.2 1.6
ECM-6 Exhaust fans New 1 - 5,222 235 | $ 3,362 [ $ 1,400 0.4 11.8
ECM-7 HV5 heating coil valve New 1 - - - S - S 2,400 #DIV/0! -
ECM-8 Temperature sensors New 1 - - - S - S 2,200 #DIV/0! -
ECM-9 Reversible heat pumps for existing DX coils| New 1]- 50 128,290 1,539 | $ 6,005 | $ 373,425 62.2 75.4 X
TOTAL (Previous, still working): - - - S - n/a n/a -
TOTAL (All potential measures for Implementation):|- 50 80,837 2,629 | S 23,893 | $ 396,725 16.6 130.2
TOTAL (Selected measures only): - 47,454 1,090 | $ 17,888 | $ 23,300 1.3 54.8
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[Paste image of Completion Summary Table from the RCx Workbook AFTER Implementation]
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Appendix C: Sample Training Outline

[Completion Report AFTER Implementation]

The Commissioning Provider (C.Op Provider) may customize the outline for the training and developing
the training materials. Before preparing the training outline and materials, the C.Op Provider should
assess the related level of knowledge of the building operators, to set up the training accordingly. For
reference, the Program provides the following sample outline for the training:

m  Background on the energy use of this particular building

o Present Energy Utilization Index

o Describe Operating Schedules and Owner’s operating requirements
m  RCxinvestigation process used in this building

o Describe the methods used to identify problems and deficiencies

o Review the RCx Workbook
m Implementation process in this building

o Describe the measures that were implemented and by whom

o Walk around the building to look at any physical changes or step through the new
control sequences at the operator workstation

o Provide as many details about implementation as necessary to describe what was done

o Describe improved performance that these measures will create (show trends if
available)

m  O&M requirements
o Describe the O&M requirements needed to keep these improvements working

o Describe how the staff can be aware of energy efficiency opportunities and begin
looking for additional savings potential

The C.Op Provider should follow the outline to prepare materials, as necessary, to hand out at the
training session.
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Training Completion Form

Project ID

Company Building

Name Name(s)

Facility . .
Address City Province

Training Details

Location

Date

Commissioning
Provider/Trainer

Materials Attached

[ Agenda

[ Materials used for training

B List of individuals who attended

COMMISSIONING PROVIDER SIGNATURE

By signing this Training Completion Form, | verify that this training took place with the listed attendees.

Commissioning Provider (print name):

Signature:

Date:

FACSIMILE/SCANNED SIGNATURES: Facsimile transmission of any signed original document, and the retransmission of any
signed facsimile transmission, shall be the same as delivery of the original signed document. Scanned original documents
transmitted to BC Hydro as an attachment via electronic mail shall be the same as delivery of the original signed document. At
the request of BC Hydro, C.Op Provider shall confirm documents with a facsimile transmitted signature or a scanned signature
by providing an original document.
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O & M Manual
- Describe updates below and attach copies of new
O & M Manual updated or amended portions
0 & M Manual not updated [ Province reasons below
Building has no O & M Manual
Building Plans (“as-builts”)
Building Plans updated N Describe below
Wiring diagrams updated N Describe below
[ Describe below

No plans or diagrams updated

EMS Programming

New sequences of operation on file

Specify location of file and attach copy

Printed screenshots on file I

Specify location of file and attach copy

Equipment Manuals

Manuals for new equipment are on file

Describe below (attach copy if applicable)
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Checklist of subjects discussed at training
Explain investigation process and how measures were identified [
Describe implemented measures, and how they are reducing energy usage [
Building walkthrough to show implemented measures [
Describe methods for monitoring and maintaining optimum system performance related -
to implemented measures
Describe scenarios where system setting changes would be required, and how to
maintain optimum energy efficiency, e.g., seasonal-based manual adjustments to [
setpoints.

List of Individuals Who Attended

Building (address or

Contact information (e-

Name Title mail and/or phone
name)
number)
Recommissioning Report Page 38 of 55
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Appendix E: Reheat Coils
HV1A
1) HY1A-Multi Purpose — *

PREVIOUS| MENU FLOOR PLAN | ROOM DETAIL

=0 a8
=

i

©384% - WD

FILTER 34.6 AMPS
On v ¥

i SAT_S| 16.0°
OA Il _Sl16.0°C
i 17.6°C
MAD FRZ
"1 30.0% L OFF
HWR‘_l
©
Schedule T
@ oN HWS »
0.0%

% HV1A Room Details —

RM918

ROOM TEMP. 18.8 °C
ROOMSP.  18.0°C

SAT 17.3°C
SATSP 15.0 °C
HEATING " | 0.0 %
COOLING
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'\ HV1A Floor — =} X

PREVIOUS| MENU |
HV2
SAT from AHU 17.9C at time of review
o

B
OFF
WA
- i

PREVIOUS| MENU | FLOOR PLAN | ROOM DETALL |
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OAT 12.2°C HV2 ROOM DETAILS
RM203 RM116
ROOM TEMP. 22.7 °C ROOM TEMP. 185 °C
ROOM SP. 220°C ROOM SP. 18.0 °C
SAT 17.9°C SAT 18.1°C
SAT SP 22.0°C SAT SP 13.0°C
HEATING U 50.0% | HEATING ! 50.0% |
COOLING COOLING
COPY153 V.P. PRINCIPAL ADMIN
ROOMTEMP.  20.1°C ROOM TEMP. | 23.0°C ROOM TEMP. 22.9 °C ROOM TEMP. 24.2°C
ROOMSP.  20.0°C ROOMSP.  22.0°C ROOMSP.  22.0°C ROOMSP.  23.0°C
SAT 18.0°C SAT 181 °C SAT 181 °C SAT 29.1°C
SAT SP 30.7°C SAT SP 13.0°C SAT SP 183 °C SAT SP 13.0°C
HEATING 50.0 % HEATING 50.0 % HEATING 50.0 % HEATING 50.0 %
COOLING COOLING COOLING

\QAT 13.2°C CLASSROOMS SERVED BY HV2
203 V Prin RM 153 V.P. Hv2
ROOM 227 °C ROOM TEMF 20.5 °C ROOM TEMF 21.5 °C SAT SP 19.0 °C
RUOM 22.0°C ROOM SP. 20.0 °C ROOM SP. 220°C - ———
SAT A7.7 ° SAT 200°C/ SAT 20.6 °C| SAT 19.7°C
SAT SP 13.0 °C SAT SP 13.0°C SAT SP 13.0 °C
HEATING 50.0 % HEATING 50.0 % HEATING 50.0 % STORAGE 145
116 VPrin153 | ﬂ copy | 145 200°C
ROOM 18.5 °C 203 — YT
ROOM 18.0 °C ’—'—{ 219°C
SAT 20.0 °C 116
SAT SP 13.0 °C —
HEATING  50.0 % ™ ‘ 23.0°C
211°C
202 CLASSROOM CLASS | —— =
ROOM  18.1°C 202 RooM | ADMIN .
:gom 22.0°C 201 STAFF 220°C
ar - o (D " |
SATSP  130°C PRINCIPAL 77°C
HEATING 50.0 % A\
201 ;
ROOM 14.7 °C RO_OM 19.6 °C J
ROGM 22.0°C ROOM 22.0°C T vi@_D_LBSS
SAT A7.7° SAT 19.3°C = P
SAT SP 38.0 °C SAT SP 38.0°C I I \ " ’g<—=-|
HEATING  50.0 % HEATING | 50.0 % @ j< i
.
FLOOR PLAN i
PREVIOUS | MENU ROOM DETAIL Hv2 —]
RIRREE
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HV2A
NI HV2A 900 east - %
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B\ HV24 Room Details - b
RM908 RM909
ROOM TEME _21.9 °C ROOM TEMP_22.3 °C
ROOM SP.  22.0°C ROOM SP.  22.0°C
SAT 19.3 °C SAT 19.2 °C
SAT SP 29.2°C SAT SP 16.2 °C
HEATING " | 100.0 % HEATING ! | 0.0 %
OOLING
M
RM912 RM913 RM915 RM916
ROOM TEME 71.9 °C ROOM TEMP 71.9 °C ROOM TEME 71.9 °C. ROOM TEME 70.8 °C
ROOM SP.  22.0°C ROOM SP.  272.0°C ROOM SP.  22.0°C ROOM SP. _71.0°C
SAT 19.6 *C SAT 18.6 °C SAT 19.7 *C SAT 27 8°C
SAT SP 16.8 °C SAT SP 716 °C SAT SP 20.0 °C SAT SP 35.0 °C
HEATING " 0.0 % HEATING " | 100.0 % HEATING " 31.3 % HEATING " | 100.0 %
COOLING !\ | OFF OOLING ! | OFF COOLING COOLING
RM924 RM925

ROOM TEMP. 19.1 °C ROOM TEMP. 19.7 °C

ROOM SP.  19.0°C ROOM SP.  19.0°C

HEATING " _OFF HEATING " _OFF

COOLING COOLING

PREVIOUS MENU

12.2°C
Regular Special SPD FB 1070A
Schedule Schedule =

SPD 100.0% - U
ENAB On ¥

ON ON

| SAT
MAD 17.3°C
' 68.3 %
CO2 779.7 ppm
RAT
- 20.6 °C
SWT
0.4 AMPS 33.5°C
o =
— RWT
HCV 535% & © 24.3°C
PREVIOUS| MENU | FLOOR PLAN
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) 300 WING ROOMS - [u] X

215°C

% 165°C
22.3°C 171 °C
ere

2017c

130°C

215°C
20°c
23°C
25°C
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SAT SP 172°C |
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?\._ ;—NB Room Details N — *

PHYSIC602 LAB 603 LAB OFF.603
ROOM TEMP. 21.9 °C ROOM TEMP. 20.4 °C ROOM TEMP. 20.0 °C
| ROOM SP.  23.0°C ROOM SP. | 19.0 °C ROOM SP.  19.0 °C
SAT 23.5°C SAT 16.7 °C SAT 17.0 °C
SAT SP 33.0 °C SAT SP 13.0 °C SAT SP 13.0 °C
HEATING ' | 50.0 % HEATING " 50.0 % HEATING "' | 50.0 %
COOLING COOLING COOLING

LAB 604 CHEM STO.

ROOM TEMP. 21.1 °C ROOM TEMP. 20.4 °C
ROOM SP.  21.0°C ROOM SP.  19.0°C
SAT 24.1°C SAT 17.2 °C
SAT SP 301 °C SAT SP 13.0 °C
HEATING || &0.0 % HEATING | | 50.0 %
COOLING COOLING

|

PREVIOUS || MENU HV3 FLOOR PLAN
L
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HV3A

I\] HV3A 900 West

o | 502% g

30.0 %

HWR 4_|
c

On v
17.3 AMPS

SAT_SP 16.3°C
16.2 °C

Energy at work

PREVIOUS MENU

FLOOR PLAN HV3A

ROOM TEMP.  19.1°C
ROOM SP. 19.0°C

HEATING [T On

ROOM TEMP. 19.4°C
ROOM SP. 19.0°C

HEATING || Off ~

v 0.0% S e
st > “c Schedule |
—-
1.6 °C |
RM901A RM903
ROOMTEMP. 218 °C ROOM TEMP.  20.8 °C
ROOMSP.  21.0°C ROOMSP.  200°C
SAT 18.7 °C SAT 16.3°C
RM901 SATSP  160°C SATSP  150°C
ROOM TEMP.  227°C HEATING (1 |0.0% HEATING ' |0.0% |
roomse.  220-c | [JcooLne COOLING ! OFF
SAT 221°C | [ [
SAT SP 29.6°C
JHEATNG | 100.0% RM905 RM906
COOLING | OFF ROOM TEMP.  21.9°C ROOM TEMP. 217 °C
P ROOMSP.  22.0°C ROOMSP.  220°C
SAT 211°C SAT 16.1°C
RM904 SATSP 213°C SAT SP 17.1°C
el 150 °C HEATING || 457 % HEATING | 272%
roomse  1s0°c 1| Jcooume COOLING
SAT 16.1°C [
SAT SP 17.0°C
o DT I RM920 RM923
COOLING
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h3.0°C

17.0°C  15.0°C | 19.0°C 16.0 °C
234°C 179°C | 19.3°C 223°C

237
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OAT |f11.1°C HV1 ROOM DETAILS |
BIOLAB 601 OFFICE602 CHEMG605
ROOM TEMP 20.8 °C ROOM TEMP 21.9 °C ROOM TEMP 17.7 °C
ROOM SP. 21.0°C ROOMSP. 22.0°C ROOM SP. 18.0 °C
SAT 18.2 °C SAT 26.4 °C SAT 15.8 °C
SAT SP 18.6 °C SAT SP 271°C SAT SP 18.3 °C
HEATING © | 50.0 % HEATING © 50.0 % HEATING ! | 50.0 % OFFICE605
COOLING COOLING COOLING ROOM 18.5 °C
ROOMSP. 18.0°C
SAT 16.0 °C
SAT SP 13.0 °C
HEATING 50.0 %
LIBRARY LIB. WEST CODEItE
ROOM TEMP.21.9 °C ROOM TEMP.21.9 °C E_g_
ROOM SP. 22.0°C ROOM SP. 22.0°C
SAT 18.7 °C SAT 17.6 °C
SAT SP 18.6 °C SAT SP 18.7 °C
HEATING 50.0 % HEATING 50.0 %
COOLING COOLING
s L
Figure 32: AHU4 room details (note the title is wrong)
%/ AHU4 ROOMS o o ;] T o
OAT 113.3°C CLASSROOMS SERVED BY AHU4 SERVED BY HV1
602 OFFICE HIGH VAR 6.9 °C
ROOM TEMP. 21.1°C T
ROOMSP.  15.0°C LOWVAR 2.6°C
—_— SAT 235°C LOW RT 18.1°C
i SAT SP 13.0°C o
E— BIOLOGY HEATING 50.0 % AVG—RT 721'2 ¢
3 605 605 CHEMISTRY
— 15.0 °C ROOM TEMP. | 18.1°C
an o o | ROOM SP. 15.5°C
LIBR,l\uRY WEST | 20.8°C @ P 202°C |
15.0°C | - SATSP 13.0°C
22.7°C : - HEATING 50.0 %
\—‘—‘ 605 OFFICE
VIRTUAL < ~ ROOM TEMP. 189°C
LIBRARY / & ROOMSP.  155°C
R B \ saT 203 _
LIBRARY R ART SAT SP 13.0°C
LIBRARY EAST 150°c | L Istubiol HEATNG  500%
15.0°C — | 219¢ o 700 (
-] - |
223°C <‘\H ‘ ‘ R I} :iﬂ_mﬁss
' Va
R
¢t
.| |
L ’—'_I
PREVIOUS MENU ROOM DETAIL AHU4 D:D J:l——_
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HV8AC8

RAT Schedule

O ov

o
f - COOLING
& RETURN oOn . STG10ff .
MAD L 9.9 AMPS STG2off v
c

30.0% -@ A STG1 0 AMPS
MAD MIN STG2 0 AMPS
30.0% SUPPLY On ~

18.8 AMPS
e —
1
S o7 |
oC

MAT FILTER 7 SAT_SF
OFF STAFF WASHROOM
P2 LOOP HWR - (O
NC | 100.0%
on - e
C 0n v
. iz [ 0.0 AMPS T

HVAC-8 18.0 °C

404
ROOM 19.0 °C
ROOM 19.0 °C
SAT 18.0 °C

SAT SP 17.1 °C
HEATING 0.0%

404A
ROOM 19.3 °C
ROOM 19.0 °C
SAT 17.9 °C
SATSP  16.5°C
HEATING 0.0 %

404B
ROOM 19.0 °C
ROOM 19.0 °C
SAT 17.9 °C

SAT SP 18.2 °C
HEATING 30.5%

404C
ROOM | \
ROOM 19.0 °C
SAT 17.9 °C

SAT SP 17.0 °C
HEATING 0.0 %
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HVAC-8 17.0°C

404
ROOM 19.5°C
ROOM 19.0°C
SAT 20.1°C

SAT SP 19.6 °C
HEATING 15.1

404A
ROOM 19.6 °C
ROOM 19.0 °C
SAT 19.8 °C

SAT SP 19.6 °C
HEATING 36.5 %

404B
ROOM 19.4°C
ROOM 19.0 °C
SAT 20.7 °C

SAT SP 20.3°C
HEATING 36.2 %

404C
ROOM
ROOM  19.0°C
SAT 21.5°C

SAT SP 21.1°C
HEATING 32.5%

2REVIOUS MENU  HV8ACS

HV10

628% - |
-0

-

o k.
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HV11A

728.9 ppm

—\I—a—a—a-

300% WG

HV13

PREVIOUS

Wi prs

i
! |
o
205°C
500.0 Ppm

PREVIOUS  MENU ROOMS AND DETAILS
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160 161 162 163
ROOM TEMP. 219° ROOM TEMP. 208> ROOM TEMP. 223> ROOM TEMP. 215 HV13
ROOM SP. 220 ° ROOM SP. 200 ROOM SP. 220 ° ROOM SP.  19.0 °
SAT 1.0 SAT 134 SAT 186 SAT  18.4 I
SATSP  19.7 SATSP 15.0° SATSP 184 < SATSP 15.0<
HEATING 100.0' HEATING 0.0% HEATING 31.8% HEATING 0.0%
157
702 160 157 158 ROOM TEMP. 21.5 =
701 ROOM TEMP. 20.8 ° ROOM SP. 2107
ROOM TEMP. 21.1 ROOM SP. 19.0 % SAT  25.5°
ROOM SP.  22.0 % SAT  18.9° 161 159 SATSP  15.0°
SAT 2257 SATSP  15.0 HEATING 0.0%
SATSP asp0-t HEATING 0.0%
HEATING 100.0° 162 163 158
ROOM TEMP. 215 °
ROOM SP. 2p.0 %
SAT  18.6°
CUSTOIAL SATSP  15.0 %
HEATING 0.0%
BOYS GIRLS| Jan I
HALL 159
| / ROOM TEMP. 21.2 °( ROOM TEMP. 21.9
s ROOM SP.  19.0 ROOM SP. 220°
| SAT  18.87 SAT  18.9°
SATSP  15.0 SATSP 228
HEATING 0.0 % HEATING  100.0°
PREVIOUS MENU HV13
%) HV13 ROOMS — X
160 161 162 163
ROOM TEMP. 21.9° ROOM TEMP. 21.9° ROOM TEMP. 22.3° ROOM TEMP. 21.9 “ HV13
ROOM SP. 220= ROOM SP. 200=t ROOM SP. 22.0= ROOM SP. 19.0%
SAT 222 SAT 218 SAT 222 SAT  209° S e
SATSP 150= SATSP 150 SATSP 150= SATSP 150=
HEATING 00% HEATING 0.0% HEATING 0.0% HEATING 0.0%
157
702 160 157 158 ROOM TEMP. 21.0 =
701 ROOM TEMP. 21.9 = ROOM SP. 21.0%
ROOM TEMP. 19.2 * ROOMSP. | FTGRIE SAT 258"
ROOM SP.  16.0° SAT 229 161 159 SATSP  15.0°
SAT  19.97 SATSP  15.0 HEATING 0.0%
SAT SP $ HEATING 0.0
HEATING 0.0 % 162 . 158
ROOM TEMP. 23.0 °
ROOM SP.  1g.0 °
SAT 216
CUSTOIAL SATSP  15.0 7
HEATING 0.0 %
BOYS GIRLS| Jan -
HALL 159
/ ROOM TEMF. 21.1 = ROOM TEMP. 21.9°
[ ROOM SP.  1g.0 ROOM SP. 220°
SAT 21.9 % SAT 216
SATSP  15.0% SATSP  15.0%
HEATING 0.0% HEATING 0.0%
PREVIOUS MENU HV13
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Boilers (unoccupied)

Figure 34: Biggest temperature drop is in the main loop

Recommissioning Report Page 55 of 55

56



Prism

We're working together to help B.C. save energy.

{ BCHydro

Power smart

Continuous Optimization for Commercial Buildings Program

Recommissioning Report

FORTIS BC

Energy at work

Version

Updated on

Phase

12 July, 2022

Investigation phase.

Draft for client review.

Prepared for:

School District 69

Kwalikum Secondary School
266 Village Way

Qualicum Beach, BC
Project: BCH-07831

Prism Project: 2021300

Prepared by:

Prism Engineering Ltd.
#320 - 3605 Gilmore Way
Burnaby, BC

Prism @

ENGINEERING

saving you enargy™

OQM

CERTIFIED

57



We're working together to help B.C. save energy.

Prlsm & BC HYdI'O FORTIS BC

Power smart Evergy af work
TABLE OF CONTENTS
1.0 INTRODUCGTION .....ciiiiiiiiiiiiiiiieiieiiiiiiieeeseesiisstieeesaasssiessitessssssssessstesssssssssssstessssssssssssteessnsssssssssesssnssssssns 3
2.0 PROJECT OVERVIEW .....coeeeiiiiiiiiiiiiiiiiiiiieetieiiiiiiiieeseesisissiiieessssssssssstessssssssssssieesssssssssssseessssssssssssesssnnsssssns 4
3.0 SAVINGS SUIMIMARY ....ccuuiiiiiiiiinnnniiiiiiiinimsssisssiiisssmssssssssimmsmssssssssstmssssssssssssssssssssssssssssssssssssssssssssssssssssssssnes 5
4.0 BRIEF DESCRIPTION OF EXISTING SYSTEM .......ccoiiiiiimuuiiiiniiiinninnsiinsiinsssssssisisiimssssssssssssimssssssssssssssssssssssss 6
4.1 FACILITY DESCRIPTION ... tuteuteutentesuesuesueeseeneessassessestesseeseensensansessessesseessensensensessessesseessensensensessessessesnsensensensessenses 6
4.2 HEATING SYSTEM ..utttttteuteutertete st et st et eut et et e s bt sbesbeebeeat et et e s et eb e e bt eh e e st eme et e sb e eb e e bt eseem e et ebeseeebeeaeeaeeneenbebeseenbes 6
4.3 COOLING SYSTEM . .euteutietenteeuteutetentestestestteueeut et et e sbeebeeaeeueease s e beseeebeebeeheea s e s et e nbeebeeae e st e s et e besbeebeeneenbebeneenbenae 8
4.4 VENTILATION SYSTEM ...ututeutintentietesteeuteutentestessestesbeeueeueestentesseabesueebeeseentensens e besaeeheeaeenbense st e besaeebeeaeensensensenbesaeas 8
4.5 DOMESTIC HOT WATER SYSTEM ..uteuttttteeuteutentetestestesteeuteseentebeseesbesbeeueessentesbesaeebesaeestensensenbesaeebesneensentensenbenaens 11
4.6 CONTROLS SYSTEM (INCLUDES LIGHTING CONTROLS IF APPLICABLE) ....vveuveutenterteseseeesesseensessessessessessessesssensessensessenses 11
4.7 OTHERS ettt et eeee e e et e e e e e e e e e e e s e s e e e e e e e s e s e s e s e e e s e s e s eaeaaaasasasaaasesasasasasasasasasasesesaseseseseseseseseseseseneseseeeseeeeeeeeeeeeeeenananens 11
5.0 MEASURES SELECTED FOR IMPLEMENTATION (UNDER C.OP. PROGRAM).......ccccueererriccssnnnneeneessasssnnneens 12
5.1 MEASURE 1: AIR HANDLER HEATING CONTROL VALVES PASSING ....veuvtvereeeneeneeeeseseessesseessessessessessessessesssensensensessens 12
5.2 MEASURE 2: BOILER SETPOINT OPTIMIZATION ...tuteutiaterteeutentenseteseestessesseessensenseseessessesseensensessessessessesssensensensessens 16
5.3 MEASURE 3: AHUS RUNNING OVERNIGHT ..c.uteutiutertisterteeueeutestenteseesbesueeseestensebeseesbesaeensensensesbesaesbesneensensensensessens 17
5.4 IMEASURE 4 WEEKLY SCHEDULE ...t ttteeuteutetentestestee it eueessentesbeseesbesbeeueessensebeseeebeemeensensensenbesaeebesaeensentensenseneens 18
5.5 IMEASURE 5: INIGHT SETBACK «...veuteteetteueeseensessensessessesseessensessessessessesseessensensensessessessesssensensensessessessesssensensensessens 20
5.6 MEASURE 6: REHEAT COILS PASSING OR BLOCKED ....vtuvereeieeuteteteniestesieeieeitesteteseesresse st ene e b saeenesseeseeneneenneneens 21
5.7 MEASURE 7: HV-7 AND HV-8 OUTDOOR DAMPERS .....cctiiiiiiiiiriieietiieiiieteieeesesirenetee e s e snaretesesssesssneeeseessesnnnes 23
5.8 MEASURE 8: BROKEN SENSORS ....veuvitttteuteutentetessessesseeseessenseteseesbesseeneessensenseseeasesseeneemsensesesaeesesseennensensensensens 24
6.0 MEASURES TO BE CONSIDERED FOR FUTURE IMPLEMENTATION......ccceuuiiiiiiiinnneiiiinnreseeesinssneesneassnens 26
6.1 MEASURE 9: FOUR DUAL-FUEL ROOF TOP UNITS ..ciiuiiiiiiiiieiiiriieiiine ettt s s ssnne e snaeesssanasesnans 26
6.2 MEASURE 10: CENTRAL AIR SOURCE HEAT PUMP .....cuviiiiiiiiiiiiiiie ittt sra e 26
7.0 NEXT STEPS — IMPLEMENTATION PHASE AND COMPLETION PHASE..........ccoitimmmiiiiiniiinneessinnsneeneeaaens 27
7.1 IMPLEMENTATION PHASE ...uteuteaterteeterteesteutet e reseeesesieese et et eseseeebesbeeseease e ebesee e b esbeebeeat et enbesaeebesaeeneenneneenseneeas 27
7.2 COMPLETION PHASE ...ttt steetteseeite st et st et sbe e bt et et e e sttt e s bt ebeeae e st e s e na e b e sb e eb e e bt es e et et e b e sbeebesbeese et eaennenrennes 27
APPENDIX A: INVESTIGATION PHASE SUMMARY TABLE .....ccccciiiiiiimmmiiiiiiiiteiiiinniieenieiiiiniieessesnieesseees 29
APPENDIX B: COMPLETION PHASE SUMMARY TABLE .......ccceuuuuiiiiiiiiieeiiini e nrsssessssss s sssaasssss s s s s e snnnes 30
APPENDIX C: SAMPLE TRAINING OUTLINE.......cciittteeeiiiiiiiniiieiisnsiresseessis st s sssasss s s s s s s ssass s s s s s s s ssassssssssnesnnnnes 31
APPENDIX D: TRAINING COMPLETION FORIM .....ciiieeeeuiiiiiiinieieeiiiiiiesseesissssnssssassssssssssssassssssssssssassssssssssssnnnns 32

58



We're working together to help B.C. save energy.

Prism { BCHydro FORTIS BC-
Power smart Energy at work

1.0 Introduction

Prism Engineering is pleased to present the results of the Investigation Phase that was conducted as part of BC
Hydro’s Continuous Optimization for Commercial Buildings Program for Kwalikum Secondary School. The
objective of an Investigation is to identify deficiencies and improvements in the operation of a facility’s
mechanical equipment, lighting, and related controls, and determine opportunities for corrective action that
reduce energy consumption and preserve the indoor environmental quality.

This document is a complete record of the work performed at this facility, including the in-depth investigation of
the building systems and the implementation of selected measures to optimize building performance.

The Recommissioning Investigation Report provides an overview of the recommendations for the implementation
of measures. This information is not considered a specification or detailed sequence of operations. The intent is
to provide an overview of the recommendation that can be built upon during the implementation phase as part of
any detailed design that may be required. Certain measures may require further investigation and specification
for the correct implementation by the owner or the DDC contractor.

Eight recommended retrofits were identified as a part of this investigation. The proposed measures will be
reviewed in a meeting with SD69 and Prism Engineering representatives to determine which measures will be
implemented.

Recommended retrofits for implementation include:

e Measure #1: Air handler heating control valves passing
e Measure #2: Boiler setpoint optimization

e Measure #3: AHUs running overnight

e Measure #4: Weekly schedule

e Measure #5: Night Setback

e Measure #6: Reheat coils passing or blocked

e Measure #7: HV-7 and HV-8 Outdoor Dampers

e Measure #8: Broken sensors

These measures are presented in the Investigation Summary Table (see Appendix A).

While the investigation focuses on low-cost improvements with short paybacks, some capital improvement
opportunities may also be identified. Major retrofit measures are beyond the scope of this program, but other BC
Hydro and FortisBC programs provide a variety of incentives to complete the retrofits. Retrofits were identified as
a part of this investigation that could potentially qualify for other BC Hydro and FortisBC programs, these
measures are described in Section 6.

Retrofits include:

e Measure #9: Four ASHP Hot Water RTUs
e Measure #10: Central Air Source Heat Pump

Recommissioning Report Page 3 of 35
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2.0 Project Overview

Project Information Complete cells this background colour
RCx Project File # BCH-07831
Date of Workbook Update 12-Jul-2022
Organization School District 69
Building Name Kwalikum Secondary School
Building Type Large School
Location (City) Qualicum Beach, BC
Owner Contact Phil Munro
Investigation Phase start date 01-Feb-2022
Participated in previous BCH RCx program? No
Previous RCx File #
Previous RCx completion date

Building Information

Facility Area (ft2) 105,206
Annual elec consumption (kWh) 676,432 6.4 |kWh/ft>
Annual eleccosts (S)| S 66,547 | S 0.10 |Avg. S/kWh
Fuel type Natural Gas
Annual fuel consumption (GJ) 6,866 18.1 |ekWh/ft’
Annual fuel cost ($)| $ 83,237 | S 12.1 |Avg. 5/G)
Total GHG emissions (tCO2e/yr) 350
Total Energy Cost| S 149,784 | $  1.42 |$/ft?
Energy Use Intensity (ekWh/ft2) 24.6
Year for energy data above 2021
Recommissioning Report Page 4 of 35
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3.0 Savings Summary
Savings Summary Previous, still working New + Previous, rectify + Previous, documented
Identified Selected Impl ted
# of measures 0 10 8 8
Re-claim Savings Total Savings| % Savings Total Savings % Savings Total Savings % Savings
Electrical savings (kWh/yr) - 76,672 11.3% 194,307 28.7% 194,307 28.7%
Fuel savings (GJ/yr) - 4,779 69.6% 3,407 49.6% 3,407 49.6%
Cost savings ($)| $ - |s 6548 43.7% $ 60,420 40.3% $ 60,420 40.3%
GHG reduction (tCO2e/yr) - 239.2 68.4% 172.0 49.2% 172.0 49.2%
# of Abandoned measures 0
Recommissioning Report Page 5 of 35
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4.0 Brief Description of Existing System

This section contains a brief description of the existing HVAC and Controls system. The information is intended to
provide a general overview only.

4.1 Facility Description

Kwalikum Secondary School consists of two buildings. The original two-storey South Block was built in 1981 and
expanded around 1987, with a major retrofit of HVAC systems in 2002. The South Block contains classrooms,
workshops, and gym. The two-storey North Block was built in 2002 and contains classrooms and admin offices.
The total area of the school is 105,207 sqft.

4.2 Heating System

A boiler plant with eight IBC 399 MBH condensing boilers (Figure 1 and Figure 2) is the main source of heating to
both blocks. The primary loop is connected through a low loss header to secondary loops serving heating coils in
air handlers, reheat coils, convective heaters and fan coils in entrance ways, radiant panel, and unit heaters.
Distribution loops and pumps are shown in Figure 3 and Table 1.

Figure 1: Four of the IBC boilers

Recommissioning Report Page 6 of 35
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Figure 2: Boiler Plant DDC Graphic

Figure 3: Secondary heating water loops
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Table 1: Heating Water Pumps

DWH recirc (South) 179 W Unknown Unknown

P4 Mech Spine 5 HP 220.8 51
Secondary loop

P-5 Mech Spine, A 1.5 HP 90.6 33
Secondary loop

P-6 Gym/Weights 1 HP 82.3 30
Secondary loop

P-7 North Block Loop 2 HP 112.4 39
(not shown in DDC)

P-8 AC-4 Coils 1/3 HP 38 30

P-9 DHW recirc (South) 1/25 HP Unknown Unknown

BP-1to BP-8  Boilers Primary 189W each  Unknown Unknown
Circulation

4.3 Cooling System
Cooling is provided by DX coils and condensing units in AC-1 to AC-5.

4.4 Ventilation System

There are five rooftop units on the North Block, and 7 rooftop units and an indoor air handler (AC-4) on the South
Block, all listed in Table 2.

Table 2: Air handling units

Supply Flow }S::r;:ply Heating Coil Cooling Coil Mix/OA

North Block (2002)

AC-1 Technology 3,440CFM  5HP 2 HP Hydronic DX Mix

Class and .
9T Min 20%

Workroom ons n 0

AC-2 Staff Room, 4,500 CFM 5 HP 2 HP Hydronic DX Mix
Al 11 Tons Min 10%
Counseling

HV-1 Music Room 10,560 CFM 7.5 HP 5 HP Hydronic - Mix

and Practice

Recommissioning Report Page 8 of 35
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HV-2

HV-3

North Block
Ground and
Upper

Classrooms

Multi-purpose
Room

17,065 CFM

12,000 CFM

10HP

7.5 HP

7.5HP

5 HP
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Supply Flow i:rr])ply Heating Coil Cooling Coil Mix/OA

Hydronic

Hydronic duct

reheats
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Min 20%
Mix
Min 20%

Mix
Min 20%

South Block (1981/1987)

AC-3
(2002)

AC-4

AC-5
(2002)

HV-4
2002
HV-5
(2002)

HV-6
(2002)
HV-7
(2002)
HV-8
(2002)

The two buildings have approximately 30 exhaust fans.

Multimedia
Comms and
Research

Admin,
Computers

Science and
Art

South Class:
Textiles, Food,
Art

Metal Shop

Power and
Automotive
Shop

Wood Shop
Admin and
Drama

Gym and
Change Rooms

Recommissioning Report

6,435 CFM

20,788 CFM

7,865 CFM

6,500 CFM

6,000 CFM

7,695 CFM

7,300 CFM

42,035 CFM

7.5 HP

20 HP

7.5 HP

5HP

5HP

5HP

5HP

25 HP
VSD

3 HP

N/A

3 HP

N/A

N/A

N/A

5HP

15 HP
VSD

Hydronic

Hydronic

Hydronic

Hydronic

Hydronic

Hydronic

Hydronic

Hydronic

DX
18 Tons

DX
60 Tons

DX
21 Tons
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Mix
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Mix
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Table 3: Exhaust fans

EF-1
EF-2
EF-3
EF-4
EF-5
EF-6
EF-7
EF-8
EF-9
EF-10
EF-11
EF-12
EF-13
EF-14
EF-15
Ef-16
EF-17
EF-18
EF-19
EF-20
EF-21
EF-23E
EF-24
EF-25
EF-26
EF-27
EF-28
EF-29
EF-30
EF-31

Washroom. Ground Floor
Staff Washrooms

Staff Room

Office N108

Home Economics N121
Storage N131

Elevator Mech Room N217
Fume Hood

Fume Hood

Fume Hood

Fume Hood

Science 256

Science 258

Physics 202

Biology 264

Chemistry 201
Washroom, Ground Floor
Welding Hood

Heat Treatment 241
Finish Room 232

Foods 255

Change Room

Gym Storage 144

Weight Room 145
Storage 124

Rooms W246 W247
Medical Room N106
Elevator Machine Room
N142A

Electrical 108

Recommissioning Report

312 1/s
94 |/s
2831/
154 1/s
13121/s
195 I/s
200 1/s
3781/s
1034 |/s
3781/s
3781/s
800 I/s
900 I/s
900 I/s
900 I/s
Unknown
Unknown
1228 /s
2361/s
455 |/s
Unknown
1025 I/s
Unknown
566 I/s
711/s
457 /s
154 1/s
94 |/s
306 /s
958 I/s
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1/4 HP
100 W
1/4 HP
Unknown
1/2 HP
1/10 HP
1/10 HP
1/4 HP
1/4 HP
1/4 HP
1/4 HP
1/4 HP
1/4 HP
1/4 HP
1/4 HP
Unknown
Unknown
5 HP

1/4 HP
1/3 HP
Unknown
1/3 HP
Unknown
1/3 HP
161 W
1/3 HP
100 W
100 W
Unknown
3/4 HP

DDC / HV-2
DDC/ AC-2
DDC/ AC-2
DDC/ AC-2
DDC

Thermostat
Manual
Manual
Manual
Manual
DDC/ AC-4
DDC/ AC-4
DDC/ AC-4
DDC/ AC-4
DDC/ AC-4
DDC/ AC-4

Manual

Thermostat.

FORTIS BC

Energy at work

Switch (light)

DDC/ AC-5
DDC/ HV-8
DDC/ HV-8
Manual
DDC

DDC/ AC-5
Manual

Page 10 of 35
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4.5 Domestic Hot Water System

Each building has its own domestic hot water (DHW) system, shown in Table 4.

Table 4: Domestic Hot Water

Block Heaters Heating Storage Recirculation
capacity Pump

South Block Electric DWH 12 kW 404 liter Fractional
heater
North Block Two atmospheric 2 x 400 MBH 2 x 80 US Gal 1/25 HP

gas-fired heaters  (input)

4.6 Controls System (includes Lighting Controls if Applicable)

The HVAC system is controlled by a Delta Controls DDC system, using ORCAView 3.40 software. Remote access to
the system is available. DHW is not on the DDC. Trend data is seldom available for more than a day.

4.7 Others

The school has a 40.8 kW solar PV system on the roof of the South Block. It was installed in 2017 and produces
approximately 47,000 kWh electricity annually.

Recommissioning Report Page 11 of 35
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5.0 Measures Selected for Implementation (Under C.Op.
Program)

This section provides an overview of each measure, recommendations for implementation, and update after
implementation.

5.1 Measure 1: Air Handler Heating Control Valves Passing
5.1.1 Description of Finding

Several air handlers appear to have passing heating coil control valves, based on the rise in temperature between
mixed air temperature and supply air temperature, with the heating valve closed. During conditions when the
boilers were disabled, the temperature rise was confirmed to be approximately 1°C (or less) which is what is
expected from just the fan.

HV-2
Ege[ CNAANCEDOF AlR HANDLING UNIT 2 - 2ND FLOOR NORTH CLASSROOMS
MENLI PREVIOUS || FLOOR FL&M || ROOM DETAILS
Building SCH Enhanced Air %
o @ OFF Hi3 - MULTIFURFOSE
Hid - METAL SHOP
f'usxﬂ %3% HY5 - AUTOMOTIVE
LOW RT 19.0°C HYE - w000 SHOP
AYGRT 207°C H'7 - DRAMA
HY3 - GYM
ACT - TECHMOLOGY
STATUS  4.24MPS 203°C _AC2-ADMIM____
CTAL 0N AC3 - LIBRARY |

ACA-S0OUTH CLASS

EA, Fi& [ ACE SOUTH CLASS
04 S4
STATUS 5.7 AMPS
| CTRL ON
| [
AR
Figure 4: Heat rise across the AHU-2 heating coil is 3.5°C with its control valve closed
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153-C e oF AIR HANDLING UNIT 2 - 2ND FLOOR NORTH CLASSROOMS
MENL PREVIOUS || FLODR PLEN | ROOM DETAILS
Building SCH Enhanced Air _ HWT-MUsSIC
oM OFF HVZ - NORTH 2MD FLR
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'I:”DE{-\HI 123 E HWE - AUTOMOTIVE
LOWRT 19.8°C HYE - WOOD SHOP
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CTRL  ON

AC3 -LIBRARY
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EA R,

04 SA

STATUS 56 AMPS
CTRL [ug]

|
|
|
|
Figure 5: AHU-2 Heat rise across the heating coil drops to 1.2°C when the boilers are disabled and the coil is cold.
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— *
ENMANZED  OFF

5. AIR HANDLING UNIT 3 - MULTI-PURPOSE
MENU PREVIOUS || FLOOR PLAN
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Building SCH ghanced Al Moo o2k
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[ul
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&
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MHORTH 54
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wz VT
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Figure 6: Heat rise of 4.8°C across the AHU-3 north supply air heating coil

Recommissioning Report Page 13 of 35

69



We're working together to help B.C. save energy.

Prism

& BCHydro FORTIS BC
Power smart Energy at work
HV-4
I\ HV4_Metal N — X
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ON O B HY2 - NORTH 2ND FLR
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Figure 7: Temperature rise across the heating coil is 4.5°C with the control valve closed.
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1o e o
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AC1 - TECHNOLOGY
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SAT 20.1°C
SATSP 1a.0°C

Figure 8: Temperature rise of 2.6°C across the heating coil with the control valve closed.
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Figure 9: HV8 has a temperature rise of 7.5°C across the heating coil
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Figure 10: AC-2 showing a rise in air temperature across the heating coil with its control valve closed.

Recommissioning Report Page 15 of 35

71



We're working together to help B.C. save energy.

Prism { BCHydro FORTIS BC-
Power smart Energy at work

5.1.2 Measure Description
Validate heating valve issues with manual temperature readings in the field:

Operate the mentioned air handlers with the supply fan enabled and the heating coil control valve commanded
fully closed (0%). Manually measure the air temperature at the coil inlet and outlet. A temperature rise indicates a
passing valve. Furthermore, the heating coil inlet and outlet pipes should be cold after the control valve is closed
for several minutes. Diagnose the valve issue as required, including replacing the valve, or repairing control parts.

Since this issue has affected multiple units, there may be an issue with heating loop water. Water quality should
be tested and water treatment processes should be reviewed.

5.1.3 Measure Implementation Update

[Provide confirmation details AFTER the measure is implemented and verified]

5.2 Measure 2: Boiler Setpoint Optimization
5.2.1 Description of Finding

The boiler control program resets the boiler supply water temperature setpoint when heating demand is low.
Heating demand is determined by the temperature difference between supply and return water.

However, regardless of the load, this setpoint is not allowed to drop below 60°C. The efficiency of condensing
boilers increases as loop temperatures drop and operating the boilers at higher temperatures does not take
advantage of their higher efficiency.

P U e N R =1 N PFuiml ocHOoL LD o DL Ll & LT SRR § L EAND I L 1 ww LWL L Lo S ER HY T VHLYL)

@BLE_HWST_SP = Limit ((BLE_HWL_DELTA T MODIFIER + BLE_HWST_MIN), €0, 23)
X 10400.AV29 = 60 °C
S S S EFEMART R /I MTERART W RPNATTRFDS PR ewF N AT ART

We observed the boilers operating in several conditions, with outdoor temperatures down to 7°C, and the
setpoint did not rise above 60°C. We were not able to observe the boilers in any conditions in which the building
required higher heating water temperatures.

5.2.2 Measure Description

We recommend updating the boiler supply temperature reset logic to use trim and respond logic based on zone
feedback (i.e., the position of heating valves required to maintain the room temperature). This will reduce the
boiler temperature to the lowest that keeps all zones comfortable, operate the boilers at highest possible
efficiency, and reduce distribution losses.

The algorithm also identifies which zones require the highest loop temperature. There may be issues with
equipment in these zones, for example blocked or passing heating coil valves (see ECM 5.1 and ECM 5.6) which
should be corrected first, or it may just be due to the selection of coils/equipment in these zones.

We also recommend enabling long term trending for the heating system, including water supply and return
temperatures, and heating valve positions and room temperatures, will provide important insights for future
electrification of the heating system.

5.2.3 Measure Implementation Update

[Provide confirmation details AFTER the measure is implemented and verified]
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5.3 Measure 3: AHUs Running Overnight
5.3.1 Description of Finding

HV-1, HV-2, and AC-1 are programmed to operate for normal operation whenever the variable CLASS SCH_BV is
ON. This variable is always on and appears to have no Control Source (e.g., schedule). Therefore, these AHUs
operate continuously in occupied mode, causing unnecessary fan energy use and gas consumption (for ventilation
heating).

Az HV2_SF_TL (10110.TL5) Trend Log - *

0O [Trontng |1 et

Samples 7

Graph Setup Data Descnption

Time Walue
07:23:15 15-Map-2022 Tirme Change [-0:02: 22
E-May 1
14:17:40 18-b ap-2022 1]
14:17:40 18-Map-2022 Time Change (+196154:17:36)
14:17:40 18-Map-2022 Log Enabled
14:17:40 18-Map-2022 Log Disabled
14:17:40 18-Mayp-2022 Buffer Purged

Figure 11: HV-2 supply fan trend show it turned on for the last several months.

g 1% I
@) CLASS_SCH_BV (10100.BV1) Binary Variable — x

)

Auto Yalue M

Control Source

Description Setup Device

0k Cancel Apply ‘1?

Figure 12: CLASS_SCH_BV has no "Control Source" program changing it
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5@ HV1_ LOW_RT = RV, RMN130_RT_AV)
6® HV1_AVG_RT = _RT_AV, RMN130_RT_AV)
TQ HV1_0oCC = Max ; v HV1 ©5_BWV)
20 1106.BY, M
S@End Do
10 @
51®@//5Y5TEM S5TRART-UFP MCDE

C = = Cn) ©Cr (Enhanced_Rir &d
530 HV1_ _RFC = 0On
54 @ HV1l N5B_BV = Off
559Else

Figure 13: HV-1 is enabled in occupied mode due to the value of CLASS SCH_BV

6@ HVZ LOW RT = HMin (EMNZ2O06 RT_ AV, BRMNZO0E ET ARV, EHM!
7@ HVZ AVG RT = Average (RMNZO06 RET RV, ERMNZ0E8 RT AV,
5 o = Max (CLASS 5CH BV, HWVZ 05 BV)

S@End Do

10 @&

4@AC1 RVG RT =
5®@AC1 _0OCC = Max
&0

_RT AV, RMN215 RT_AV)
AC1_ 0S5 _BV)

Figure 15: AC-1 enabled by the value of CLASS SCH_BV

5.3.2 Measure Description

The occupancy mode logic for HV-1, HV-2 and AC-2 should be updated to refer to the main building operating
schedule (KSS_CLASSROOM_SCH)

5.3.3 Measure Implementation Update

[Provide confirmation details AFTER the measure is implemented and verified]

5.4 Measure 4: Weekly schedule
5.4.1 Description of Finding

Kwalikum Secondary’s main operating schedule (KSS_CLASSROOM_SCH) starts at 4am Monday to Wednesday,
and 7am Thursday and Friday. The later start on Thursday and Friday indicates that the school typically warms up
in time even with a later start.

In addition, the schedule includes one hour of occupancy from 6-7pm Monday to Friday. It is unclear what this is
for.
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T KS5_CLASSROOM_SCH (10400.5CH1) Schedule - X

® m W puta Controller Time/Date  13:35:28 14-Jun2022
Main  Setup Details Description
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pal ,\

Figure 16: Main operating schedule

5.4.2 Measure Description

Program the DDC to adjust start times based on outdoor air temperature and room temperatures, since it takes
more time to warm up the building on a cold morning than on a warmer day when the building has retained most
of the heat from the previous day. This is commonly known as “optimal start”. The start time should be calculated
separately for each air handler, since they have different occupancy times

5.4.3 Measure Implementation Update

[Provide confirmation details AFTER the measure is implemented and verified]
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5.5 Measure 5: Night Setback
5.5.1 Description of Finding

Lowering the building temperature at night, commonly known as “night setback”, reduces the heating required.
The school DDC already has logic to do this, but the night setback temperature is between 19°C and 20°C for most
zones per Table 5, which is too high to provide any significant savings.

Table 5: Current night setback temperatures

HV-1, HV-2, HV-3 19.9°C
HV-4 to HV-7 19°C
HV-8 14°C
AC-1, AC-2 19.9°C
AC-3, AC-4, AC-=5 19°C
Radiators 19°C
Fan coils No setback

Some units follow the global night setback variable. This has been overridden to to 19°C.

@ NSB_SP (10400.Av2) Analog Variable — >

@ 19.0°C [ 1soc =

Auto Yalue 18
Control Source 180.0EYV180

Description  Setup

The night setbacks for other units are calculated using various equations. In some cases, the logic refers to
undefined values which may result in unpredictable results.

57 HV1 RFC = HV1 _NSB_BV 10106.AV27 = 19.871 °C

58 End If

58

LU mEMLLs_ VAR T LUluUD.oMLTHNZUS

11® NSB_SP_AV = (RMN107_SP_AV - RMN106_RT_AV) * 10100.C06 / 100 + RMN10O&_RT_AV
1z o 10100.CO6 = Object Undefined |

13@ COMHMCON_SP_AV 10107 .Temperature
lam BMWN?NA BT &Y 10107 Naw Setnaint?

‘ 56 HV1 NSB_BV = Switch ( HV1 NSB_BV, HV1l LOW_RT, NSB_SP_AV - 1, NSB_SP_AV)

Figure 17: NSB calculations for HV3 refers to undefined values

5.5.2 Measure Description

Change the night setback for all zones and equipment to 15°C. Link all zones to the global night setback
temperature setpoint.

Where available, enable terminal units including radiators and fan coils before AHUs during unoccupied periods.
This will reduce AHU operating hours, saving fan energy use while still heating the zones.
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5.5.3 Measure Implementation Update

[Provide confirmation details AFTER the measure is implemented and verified]

5.6 Measure 6: Reheat Coils Passing or Blocked
5.6.1 Description of Finding

Several reheat coils were found to be operating incorrectly. Some appear to be blocked: they did not provide any
heating even when commanded open. This indicates an issue with the control valve sticking closed, the coil
obstructing water flow, or a lack of air flow through the coil.

Other coil control valves appear to be passing: the coils provided heat when the control valves were commanded
closed. This indicates an issue with the control valve mechanism, wiring, or programming.

Both issues cause comfort issues in the space served by the coil. They can cause the associated air handler to raise
or lower supply air temperature which can affect comfort in other. Both issues can increase energy use.

A summary of problem reheat coils is provided in Table 6.

Table 6: Reheat coil issues

Air handler Blocked Coils Passing Coils

HV-1 RM129, RM125,
RM126

HV-2 RM113, RM115, RM208, RM210,
RM204, RM207 RM114

HV-7 RM220, RM225

AC-1 RM214

AC-2 RM101, RM104, RM102

RM106, RM134,
RM137, RM102 (also

passing?)
AC-3 RM215 RM211E, RM211W
AC-4 RM101, RM105, RM103C, RM104,

RM114, RM204A,
RM257, RM258

AC-5 RM251, RM255 RM208

Examples of issues are shown in Figure 18 and Figure 19.
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Figure 18: RM214 supply air temperature is 3.5°C hotter than provided from AC-1, even with reheat coil control valve closed.
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KWUALICUM SECONDARY SCHOOL AC4 ROOMS
PREVIOUS HENU ACH FLOOR PLAN NEXT
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ROOM TEMP. 20.5 °C
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COOLING

[
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Figure 19: AC-4 reheat coils. The supply air from the air handler was 17.2°C. RM103C and RM104 have much higher supply air temperature
with no reheat. RM105 has no heat increase with its heating coil control valve 92% open.

5.6.2 Measure Description

Each problem reheat coil should be diagnosed and repaired. This may include repairing or replacing the valve,
control components, or even the coil itself. Our costing estimates that approximately half of the identified coils
need new valves, and that the rest of the issues can be resolved with simple repairs (recalibrating actuators,
cleaning coils, etc.). If any reheat coils are replaced, they should be sized for 45°C or less entering heating water at
design conditions to accommodate future efficiency projects.

5.6.3 Measure Implementation Update

[Provide confirmation details AFTER the measure is implemented and verified]
5.7 Measure 7: HV-7 and HV-8 Outdoor Dampers
5.7.1 Description of Finding

HV-7

The control logic for HV-7 fully closes the outdoor air damper because Enhanced_Air_Mode is commanded off.
This stops HV-7 from cooling its zones with outdoor air. Furthermore, the lack of outdoor air ventilation reduces
indoor air quality.
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T Q@ If HWVT HN3E BV On Or [EgEpgei-gsl ir Mod R EEd| The=n
TE® HV7 MAD AV = 0 10219.BV28 = OFF |
7T @ End If
T2 @ End If
|@ Enhanced_Air_Mode (10200.BV28) Binary V.. — >
|
|
| @ | OFF [ oFF v L
|
Auto Yalue OFF
Control Source BO0.DENVEON

Deszcription Setup Device

Figure 20: HV-7 MAD closes since Enhanced_Air_Mode is off
HV-8

The HV-8 supply fan feedback sensor returns -1.4%, which is interpreted as the fan has failed. The control logic
thus activates HV-8's “shutdown” mode. This keeps the mixed air dampers closed, leading to indoor air quality
and comfort issues.

Pow FS LMD LD LU L DU L

78@If HVE_SF_SPD_S > 25 Then

79 DoEvery 11p402A1=-14%

80 HVE MAD ~REMP—=—T¥mict (HVE MAD RAMP + (HVS RAT - (GYM DAY SP - 2})3), 0, 100)

105 Else

10& /S fSHUT-DOWN MODE

107® HVE MAD RV =

log@® HVE MAD RAMP =

l09@® HVE _HCV_AvV = 100 - HVS MAD LL CO
110@End If

5.7.2 Measure Description

Remove the reference to Enhanced_Air_Mode in the HV-7 logic mixed air damper logic.
Confirm if the HV-8 feedback sensor matches actual fan status and replace if necessary.
There are no energy savings associated with this measure.

5.7.3 Measure Implementation Update

[Provide confirmation details AFTER the measure is implemented and verified]

5.8 Measure 8: Broken Sensors
5.8.1 Description of Finding

The Corridor 237 room temperature sensor reads -49.9°C. This causes the associated convective heater to
operate continuously.
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8®RT_237_AV = 'l10222.Input 2 '

S®@RT_237_VAR = RT_237_AV - 10200.COMMON_SP_AYV

10@®'10222.0utput3 - REMOTE (BIN DIR)' = Switch ( "10222.0utput3 - REMOTE (BIN DIR)"',

10200.COMMCN_SP_AV - 1, 10200.CCMMON_SF_AV)
-49.9 °C

i1

North block Sprinklers 142B room temperature sensor is reads -50.7°C, causing the radiator to be enabled
continuously.

4@EMLI4Z VAR = RKI_14<Z AV - 1U4UU.UCUMMUN_SP
5@10119%.RAD~1428 = Switch ( 1011%.RRD-~142B, RT_142 AV, 10400.COMMON_S5P - 1, - 10400.COMMON_S5P)
§0 10112.4V94 = -50.7 *

T@®@End Do

The boys change room (Room 129) room temperature sensor reads -50.0°C, causing the reheat coil serving the
space to stay at 100%, heating continuously.

UL =
S OFF L
HVE_ROOMS_PG (10301.PG3) Program BOYS 129
1@ ERM123% RT &V 2 A00°C BOYS 129
2@ RM12S5 SP_AV 1080 %
3@ RM12S5 VAR =

a - mar o oaon A m morr

Operating heaters continuously overheats spaces, reducing comfort and wasting energy.

5.8.2 Measure Description
Ensure the room temperature sensors are properly connected to the DDC. Replace the sensors where broken.
5.8.3 Measure Implementation Update

[Provide confirmation details AFTER the measure is implemented and verified]
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6.0 Measures to be considered for Future Implementation

This section provides an overview of each measure (that was identified but was not selected as part of this C. Op.
project, but maybe considered for future implementation), recommendations for implementation, and the most

suitable method for providing evidence of implementation. See Appendix A - Investigation Phase Summary Table
for more details.

6.1 Measure 9: Four Dual-Fuel Roof Top Units

Four of Kwalikum Secondary’s air-conditioning rooftop units (AC-1, AC-2, AC-3 and AC-5)* are 20 years old and
nearing the end of typical useful service life. Their DX cooling systems use R-22 refrigerant, which is obsolete.

When the units need to be replaced?, we propose selecting dual-fuel rooftop units equipped with reversible air
source heat pumps in place of the existing DX systems. Air source heat pumps provide efficient low-emission
heating as well as cooling. The retrofit units would retain heating coils for supplementary heating from the
central boilers plant. The heating coils should be compatible with low entering heating water temperature (<50°C
at design conditions).

Measure costs assume all four units are replaced.

6.2 Measure 10: Central Air Source Heat Pump

The gas-fired heating plant can be supplemented with an air source heat pump. This can achieve significant gas
(and emissions) reduction, even with a unit sized for only part of the full heating load, since it can often meet all
heating requirements at mild temperatures and supplement the existing gas boilers during colder periods.

The heating loop is currently operated above 60°C heating water supply temperature continuously. This is too
high to be served by commercially available air source heat pumps. However, analysis of the DDC indicates that it
would be possible to reduce the loop temperature, while providing adequate heating, at least in milder
conditions.

We recommend a feasibility study during the next heating season, after implementing logic to reduce the loop
temperature (see ECM 5.2). The investigation will identify the required upgrades to the distribution equipment
(mainly the heating coils) required to operate the building at loop supply temperatures at 50°C for a significant
part of the heating season. This equipment can be upgraded as part of regular replacement cycle, or on a more
aggressive schedule. Note that any reduction in loop temperature will provide immediate gas (and emissions)
savings as the system efficiency is improved. Heat pump capacity can be added incrementally, as the system is
adapted to operate at low loop temperatures at colder temperatures.

Reversible heat pump can also provide chilled water, and it should be explored whether this is a practical and
economical method for providing cooling in any of the existing units. As an example, we’ve explored cost and
energy savings from replacing the aging condensing unit in AC-4 with a 60T reversible air-to-water heat pump.
During heating season, the unit can produce hot water for the heating loop. During cooling season, it can produce
chilled water piped to a new cooling coil in AC-4. The calculated savings assume the heating loop can be operated
at temperatures of 50°C (or below) when the outdoor temperature is 6°C or warmer.

L A fifth air conditioning unit, AC-4, is located inside in the mechanical penthouse and likely has a different replacement
schedule and options. The condensing unit for AC-4 is due for replacement and has been considered in ECM 6.2.

2 If the units are in good condition, an alternative strategy is to replace only the DX coils and serve these with external VRF
units which provide both heating and cooling.
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B
1

Boiler Plant

Figure 21: Possible location for an air-source heat pump serving both AC-4 and the central heating loop

7.0 Next Steps - Implementation Phase and Completion
Phase

7.1 Implementation Phase

To continue in the program, the owner is responsible for implementing the selected bundle of measures that pay
back in two years or less. Using the Recommissioning Report for implementation allows flexibility in how the
selected measures are implemented. Options include: utilize in-house building staff, hire the C.Op Provider to
implement or provide technical assistance, contract with outside service contractors, or any combination of the
above.

7.2 Completion Phase

C.Op Service provider will follow up after implementation of the selected measures and update this
Recommissioning report and Recommissioning Workbook.

The updated report for the implemented measures includes but not limited to: date of completion of each
measure, new or improved sequences of operation, the energy savings impact of the measures, the requirements
for ongoing maintenance and monitoring of the measures, and contact information for the service provider, in
house staff, and contractors responsible for the implementation. When feasible, verification data should include
trends or functional test results, though other methods, such as copies of invoices, site visit reports, and
before/after photos, may be acceptable.

The C.Op Service Provider will conduct an in-house (teleconference) session for the Applicant and the appropriate
building operations personnel covering the new documentation, measures that were implemented, and
requirements for ongoing maintenance and monitoring. Document the attendance of the building operations
staff.
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The updated Recommissioning Workbook and updated Recommissioning Report will be submitted to the owner
and the program for review. See Appendix B: Completion Phase Summary Table for more details on implemented
measures.

Recommissioning Report Page 28 of 35

84



Prism

Appendix A:

Investigation Phase Summary Table

We're working together to help B.C. save energy.

& BCHydro

Power smart

FORTIS BC”
Energy at work

Investigation Phase Summary

Investigation Phase

Recommissioning Report

Page 29 of 35

. . . . Est. GHG
Energy Savings Cost Savings Financial Reduction
. . . Enter "x" if
) . Include Demand Electrical Estimated Measure Simple tonnes
ECM # Measure Title Measure History Fuel (GJ) | Total ($/yr) DESELECT for
cost (kw) (kWh/yr) Cost ($) Payback (yrs)| CO2e/yr |. i
implementation
ECM-1 Air Handler Control Valves Passing New 1 - - 1,164 | $ 14,116 | S 2,900 0.2 58.1
ECM-2 Boiler Setpoint Optimization New 1 - - 182 [ S 2,209 | $ 6,000 2.7 9.1
ECM-3 AHUs running overnight New 1 - 147,432 311 | $ 18,272 | $ 400 0.0 17.1
ECM-4 Weekly schedule New 1 - 46,876 308 | $ 8,351 | S 600 0.1 15.9
ECM-5 Night Setback New 1 - - 709 | S 8,593 [ $ 700 0.1 35.4
ECM-6 Reheat valves and coils New 1 - - 732 | $ 8,878 | S 24,300 2.7 36.5
ECM-7 HV-7 and HV-8 Air Dampers New 1 - - - S - S 800 #DIV/0! -
ECM-8 Broken sensors New 1 - - - S - S 1,400 #DIV/0! -
ECM-9 Four ASHP Hot Water RTUs New 1 - |- 21,091 253 [ $ 993 [ $ 563,600 567.4 12.4
ECM-10 Central Air Source Heat Pump New 1 - - 96,545 1,119 | $ 4,066 | S 427,500 105.1 54.8
TOTAL (Previous, still working): - - - S - n/a n/a -
TOTAL (All potential measures for Implementation): - 76,672 4,779 | $ 65,480 | $ 1,028,200 15.7 239.2
TOTAL (Selected measures only): - 194,307 3,407 | $ 60,420 | S 37,100 0.6 172.0
Implementation cap @$0.25/ft2 $ 26,302
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Appendix B: Completion Phase Summary Table

[Paste image of Completion Summary Table from the RCx Workbook AFTER Implementation]
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Appendix C: Sample Training Outline

[Completion Report AFTER Implementation]

The Commissioning Provider (C.Op Provider) may customize the outline for the training and developing
the training materials. Before preparing the training outline and materials, the C.Op Provider should
assess the related level of knowledge of the building operators, to set up the training accordingly. For
reference, the Program provides the following sample outline for the training:

m  Background on the energy use of this particular building

o Present Energy Utilization Index

o Describe Operating Schedules and Owner’s operating requirements
m  RCxinvestigation process used in this building

o Describe the methods used to identify problems and deficiencies

o Review the RCx Workbook
m Implementation process in this building

o Describe the measures that were implemented and by whom

o Walk around the building to look at any physical changes or step through the new
control sequences at the operator workstation

o Provide as many details about implementation as necessary to describe what was done

o Describe improved performance that these measures will create (show trends if
available)

m  O&M requirements
o Describe the O&M requirements needed to keep these improvements working

o Describe how the staff can be aware of energy efficiency opportunities and begin
looking for additional savings potential

The C.Op Provider should follow the outline to prepare materials, as necessary, to hand out at the
training session.
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Training Completion Form

Project ID

Company Building

Name Name(s)

Facility . .
Address City Province

Training Details

Location

Date

Commissioning
Provider/Trainer

Materials Attached

[ Agenda

[ Materials used for training

B List of individuals who attended

COMMISSIONING PROVIDER SIGNATURE

By signing this Training Completion Form, | verify that this training took place with the listed attendees.

Commissioning Provider (print name):

Signature:

Date:

FACSIMILE/SCANNED SIGNATURES: Facsimile transmission of any signed original document, and the retransmission of any
signed facsimile transmission, shall be the same as delivery of the original signed document. Scanned original documents
transmitted to BC Hydro as an attachment via electronic mail shall be the same as delivery of the original signed document. At
the request of BC Hydro, C.Op Provider shall confirm documents with a facsimile transmitted signature or a scanned signature
by providing an original document.
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O & M Manual
- Describe updates below and attach copies of new
O & M Manual updated or amended portions
0 & M Manual not updated [ Province reasons below
Building has no O & M Manual
Building Plans (“as-builts”)
Building Plans updated N Describe below
Wiring diagrams updated n Describe below
[ Describe below

No plans or diagrams updated

EMS Programming

New sequences of operation on file

Specify location of file and attach copy

Printed screenshots on file I

Specify location of file and attach copy

Equipment Manuals

Manuals for new equipment are on file

Describe below (attach copy if applicable)
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Checklist of subjects discussed at training
Explain investigation process and how measures were identified [
Describe implemented measures, and how they are reducing energy usage [
Building walkthrough to show implemented measures [
Describe methods for monitoring and maintaining optimum system performance related -
to implemented measures
Describe scenarios where system setting changes would be required, and how to
maintain optimum energy efficiency, e.g., seasonal-based manual adjustments to [
setpoints.

List of Individuals Who Attended

Building (address or

Contact information (e-

Name Title mail and/or phone
name)
number)
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1.0 Introduction

Prism Engineering is pleased to present the results of the Investigation Phase that was conducted as part
of BC Hydro’s Continuous Optimization for Commercial Buildings Program for Oceanside Elementary.
The objective of an Investigation is to identify deficiencies and improvements in the operation of a
facility’s mechanical equipment, lighting, and related controls, and determine opportunities for
corrective action that reduce energy consumption and preserve the indoor environmental quality.

This document is a complete record of the work performed at this facility, including the in-depth
investigation of the building systems and the implementation of selected measures to optimize building
performance.

The Recommissioning Investigation Report provides an overview of the recommendations for the
implementation of measures. This information is not considered a specification or detailed sequence of
operations. The intent is to provide an overview of the recommendation that can be built upon during
the implementation phase as part of any detailed design that may be required. Certain measures may
require further investigation and specification for the correct implementation by the owner or the DDC
contractor.

Twelve recommended retrofits were identified as a part of this investigation. The proposed measures
will be reviewed in a meeting with School District #69 and Prism Engineering representatives to
determine which measures will be implemented.

Recommended retrofits for implementation include:

o Measure 1: AC-1 operates continuously

o Measure 2: HV-2 operates continuously

o Measure 3: HV-3 operates continuously

. Measure 4: Air handler schedules

J Measure 5: HV-3 excess ventilation

J Measure 6: Boiler supply setpoint higher when unoccupied
J Measure 7: Night setbacks for reheats and fan coils
J Measure 8: HV-3 occupancy schedule out-of-date

J Measure 9: HV-2 coil issue

o Measure 10: Fan sensor issues

J Measure 11: DHW circulation pump manually on

These measures are presented in the Investigation Summary Table (see Appendix A).

While the investigation focuses on low-cost improvements with short paybacks, some capital
improvement opportunities may also be identified. Major retrofit measures are beyond the scope of this
program, but other BC Hydro and FortisBC programs provide a variety of incentives to complete the
retrofits. Retrofits were identified as a part of this investigation that could potentially qualify for other
BC Hydro and FortisBC programs, these measures are described in Section 7.

Retrofits include:

) Measure 12: Add reversible heat pump to boiler loop

Recommissioning Report Page 3 of 38
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2.0 Project Overview
Project Information Complete cells this background colour
RCx Project File # BCH-07834
Date of Workbook Update 10-May-2022
Organization School Distict 69
Building Mame Oceanside Elementary
Building Type Large School
Location (City) Qualicum Beach, BC
Owner Contact Ron Amos
Investigation Phase start date 01-Feb-2022
Participated in previous BCH RCx program? Mo

Previous RCx File &

Previous RCx completion date

Building Information

Facility Area (ft2) 61,695
Annual elec consumption (kKWh) 233,861 3.8 |kwh/ft"
Annual elec costs ($)| 5 23,071 [ § 0.10 |Avg. 5/kwh
Fuel type Matural Gas
Annual fuel consumption (Gl) 1,588 7.2 |ekwh/ft®
Annual fuel cost (5)| $ 19,255 | 5 12.1 |Ave. 3/G)
Total GHG emissions (tCO2e/yr) 82
Total Energy Cost| § 42,326 | $  0.69 |$f"f't2
Energy Use Intensity (ekwh/ft2) 10.9
Year for energy data above 2020
Recommissioning Report Page 4 of 38
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3.0 Savings Summary

Savings Summary Previous, still working MNew + Previous, rectify + Previous, documented
Identified Selected Implemented
# of measures 0 12 11 11
Re-claim Savings Total Savings | % Savings Total Savings % Savings Total Savings % Savings

Electrical savings (kWh/yr) - 85,865 36.7% 150,182 64.2% 150,182 64.2%

Fuel savings (GJ/yr) - 1,558 98.1% 803 50.5% 803 50.5%

Cost savings ($)| $ - § 27,359 64.6% g 24,548 58.0% 24,548 58.0%

GHG reduction (tCO2e/yr) - 78.6 96.2% 41.6 51.0% 41.6 51.0%

# of Abandoned measures

Recommissioning Report
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96




We're working together to help B.C. save energy.

Prism & BCHydro FORTIS BC'
Power smart Energy at work

4.0 Brief Description of Existing System

This section contains a brief description of the existing HVAC and Controls system. The information is
intended to provide a general overview only.

4.1 Facility Description

The Oceanside Elementary Schools was built 1993 and has a floor area of 61,695 sqft. The building
contains classrooms, admin offices, gym, library, music/drama, and technical teaching spaces.

Table 1: Schedules

I L S T

Occupancy Classrooms All schooldays 8:45am 2:36pm

Office hours All school days 8:00am 3:30pm

Building Equipment Air Handling Monday- 4:00/7:00am* 4:00pm
Units Wednesday

Thursday-Friday 7:00am 4:00pm

Boilers Monday-Friday 6:30am 6:00pm

* HV-1, HV-2, HV-3 start at 4am, while other units start at 7am.

Outside occupied hours, air handlers run when required to maintain room temperatures. During
occupied hours, boilers are enabled when OAT is below 14°C. Outside these hours they operate when
OAT is below 10°C.

Other (zone) equipment, such as reheats and fan coils, do not appear to have any schedules.

Schedules are changed during summer, when the school is mostly unoccupied, and air handlers are only
scheduled to flush the school each morning hours.

Recommissioning Report Page 6 of 38
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[EE) ACT_WS (1.W51) Weekly Schedule - X T

® Eﬁ i |

I Main Setup

; Sur 7:00 - 16:00 (9h)

Tuesday |

Wednesday |
|
|

Thursday
Friday
Saturday
SUMMER_SC...
ANNUAL_SC...

I IB:I]I]J I I '1I2:IZI'I]J I I 'iE:DEIJ 2II]:IZII]J

(] 4 Cancel Apply crAl

Figure 1: Typical air handler schedule (AC-1)
4.2 Heating System

Heating is provided by five 399 MBH (input) IBC condensing gas boilers. Each boiler has its own

circulating pump. The primary boiler loop is connected to the secondary loop via a low loss heater. The
supply water setpoint for the primary loop has been manually set to 50°C.

Recommissioning Report Page 7 of 38
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ALARM ALARM ALARM
OFF OFF OFF P—
_______________________________________________________________________________________________________
500°C [ Sll]  443°C

51.9°C
50.0 °C

BP-2 A
13A

BP-3 A
0.0A

BP-4 A
00A

LOwW
LOSS
HEADER

BP-5 A
13A

Figure 2: Boilers in the DDC

444°C

Heating water is distributed through a secondary loop to heating coils in AHU-2, AHU-3, and AHU-4, as
well as duct reheat coils, fan coil units, unit heaters, and convectors.

Table 2: Pumps

BP-1 Boiler pumps

to

BP-5

P-2 Zone heating coils
P-3 HV-2

P-4 HV-3

P-5 DHW circulation
P-7 Chilled water

Recommissioning Report

Unknown

3 HP
1100 W @ 3.25 A
208 V 3ph

1/3 HP

235W @ 0.72 A
77 W

3 HP

Unknown Unknown
VSD 10.6 I/s 131.9 Pa
No 0.631/s 78.3 Pa
No 0.951/s 68.7 Pa
No Unknown Unknown
No 4.48|/s 186.8 Pa
Page 8 of 38
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4.3 Cooling System
An air-source chiller serves one hydronic cooling coil in air handling unit AC-1.

Details of the existing chiller have not been made available, but based on AC-1 cooling coil specification,
we estimate the chiller capacity is around 25 Tons.

Control ""'- ON
Status 10.1 A

T
S
JIH

111111

WRT '
{ cControl """ ON

19.4°C Status 5.5 A
CPH7 H :
WST OFF >
. cov
20.3°C 0.0 %
Ul

Figure 3: AC-1 and chiller

4.4 Ventilation System

Ventilation is provided by the air handlers shown in Table 3. Note that air handlers HV-1 to HV-5 are
sometimes referred to as AHU-1 to AHU-5 in the DDC and other documentation.

Table 3: Air handlers

AC-1

Computer, Tech 5024 1/s 10 HP 5 HP Heating
L?b’ Office, Constant speed Cooling
Library

Recommissioning Report Page 9 of 38
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HV-1

HV-2

HV-3

HV-4

HV-5

Block B. Part of
Block C.

Gym
Block A

Classrooms
(Main/Upper)

Construction

Boiler room

7237 /s

7888 1/s

10888 I/s

944 1/s

590 1/s

10 HP
Constant speed
10 HP

VSD

20 HP

Constant speed

1.5 HP
Constant speed
0.75 HP

Constant speed

We're working together to help B.C. save energy.

& BCHydro
Power smart

5 HP None
5 HP* Heating
7.5 HP Heating
Constant
N/A Heating
N/A None

FORTIS BC

Energy at work
Mix

Mix

Mix

Mix

Mix

* This fan is listed in the building HVAC documentation, but not shown in the DDC graphics.

Exhaust fans are listed in Table 4.

Table 4: Exhaust fans

R S TN R

EF-AO1

EF-AO2

EF-AO3

EF-AO4
EF-AO5
EF-AO6

EF-AO07

EF-AO8

EF-BO1

EF-CO1

Washrooms

Science

A104

Fume Hood
Exhaust

Al111 Range

A130 Range

A131 Range

B107 Range

Gym Dressing

Recommissioning Report

1062

1416

236

330

94

94

94

813

%2 HP

1 HP

% HP

1HP

100 W

50 W

100 W

100 W

% HP

connected

Not
connected

Not
connected

Not
connected

Not
connected

Not
connected

Not
connected

Not
connected

Page 10 of 38
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EF-CO2 B119,B120 376 ¥ HP Controlled
EF-CO3 C106 708 % HP Controlled
EF CO4 C107 708 % HP Controlled
EF-CO5 C107 Kiln 472 % HP Controlled
EF-CO6 C107 Cer 472 % HP Controlled
EF-CO7 (C112 472 % HP Not
connected

4.5 Domestic Hot Water System

Domestic hot water is provided by an electric tank heater with 15 kW heating capacity from three
elements and 405 litres storage capacity. The domestic hot water recirculation pump (P-5) is controlled
by the DDC.

4.6 Controls System

The HVAC system is controlled by a Delta Controls DDC, using ORCAView 3.40. Remote access to the
system is available.

Boilers, boiler pumps, and P-2 are on BACnet protocol. Other systems use the older “V2” protocol.

Zone heating (coils and radiators) are not shown in the DDC graphics.

4.7 Other Equipment

The school has a 50 kW, roof-mounted solar PV system, connected to the electrical system through two
string inverters.

System Performance

Energy today  Energysnismonth  Lifetime aneray
20.98 kWh 1.1 Mwh 180.64 MWh

Currant Powor
10.77 kW

Power and Energy
Energy in the past 7 days

08/02/2022 - 14102[2022

150k

15k

100k

sk

sk

b . . .

ak o
802 a9z 10/02 11/02 1762 13702 14,02

Last update: 14/02/2022 2:26 PM

Figure 4: Solar PV Dashboard

Recommissioning Report Page 11 of 38
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5.0 Measures Selected for Implementation (Under C.Op.
Program)

This section provides an overview of each measure, recommendations for implementation, and an
update after implementation.

5.1 New Measures

5.1.1 Measure 1: AC-1 operates during unoccupied hours
Description of Finding

Outside occupied hours, AC-1 operates to maintain unoccupied setback temperatures based on the
temperature of coldest room it serves (the DDC analog value AC1_LOW_RT). This variable is always 0
due to an apparent error in the programming (Figure 6 and Figure 7), so AC-1 operates continuously.

- .
ﬂ ACT_NSB_UNOCC_TL (1.TL20) Trend Leg — *
* & ulid |l 16:05:05 01 -dapr-20022 !
Main  Setup  Trend Data
Time AC1_SF AC1_RF
07-Mar-2022 16:05:05 ON ON
07-Mar-2022 16:05:00 ON OFF
07-Mar-2022 16:00:00 OFF OFF
05-Mar-2022 12:36:07 ON ON
05-Mar-2022 12:36:02 OFF ON
05-Mar-2022 12:31:.02 OFF QOFF
05-Mar-2022 12:09:07 ON ON
05-Mar-2022 12:.09:02 OFF 0]
05-Mar-2022 12:04:02 OFF OFF |
04-Mar-2022 16:05:05 ON 0] |
04-Mar-2022 16:05:.00 ON OFF
04-Mar-2022 16:00:00 OFF OFF
03-Mar-2022 16:05:05 ON ON
03-Mar-2022 16:05:00 ON OFF
03-Mar-2022 16:00:00 OFF OFF
02-Mar-2022 16:05:05 ON ON
02-Mar-2022 16:05:00 ON OFF
02-Mar-2022 16:00:00 OFF OFF
01-Mar-2022 16:05:05 ON 0]
01-Mar-2022 16:05:00 ON OFF ¢
01-Mar-2022 16:00:00 OFF QOFF
28-Feb-2022 16:05:05 ON ON F
28-Feb-2022 16:05:.00 ON QOFF {'
28-Feb-2022 16:00:00 OFF OFF i
25-Feb-2022 16:05:05 ON ON
Print Trend QK. Cancel Apply 7

Figure 5: Both AC-1 supply and return fans operate continuously, except for brief shutdowns between
occupancy modes

Recommissioning Report Page 12 of 38
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40 @

4l@ [*#axxwax NIGHT SETBACE #*#* %=
42Z@IFCNCE ACl W5 OFF THEN ACl_ NS35B
43@IFONCE TIME = 23:00 THEN AC1l_ NS5
44@IF ACl WS = OFF THEN

45@® AC1l HMD = SWITCH(AC1 HNHD ,

46@ ELSE

47® AC1l HMD = OFF

48 @ENDIF

A

RC1_NSB
ac1i_u

AC1 LOW RT ,

ACT_LOW RT =
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5M7yame£

Figure 6: AC1_LOW_RT is always zero and does not reflect actual room temperatures

FED)
soe
s1e
52@IF AC1_FRZ =
53@ ACL_SF = OFF
54@ ACL_CCV 0
55@ ACL_MAD
SE@ENDIF
sT7Te
58@DC_EVERY
SS@AC1_LOW_RT
60@ACL_RM_VAR
G

ON THEN

€4@AC1_LOW_R
65@AC1_LOW_RT

L(ACL_LOGW_RT .
(AC1_LOW_RT ,

_LOW_RT ,

T0e _RM_V
T1@ACL_RM_VAR
72@AC1_RM_VAR
73@ [ACL_RM_V
T4 @

7S@ENDDO

Te®

77@IF AC1_Ws =
78@ ACL_OR1
7@ ACLl_ORz
80@® AC1_OVR
81@ELSE

aAC1 L(RAD_MP18_I
L(ARCL_RM_VA
L(ARCL_RM_VA

7_Ic.sz ,
D_MP17_IC.54 )}

W m

AR

OFF THEN
RAD_MP17_IC.S6
RAD_MPT_IC.S3 OR RAD_MP8_IC.53

IC.56

OR RAD_MPL1E

AC1_OR1 OR AC1l_ORZz OR RAD_MP1l2_IC.S6&

25/

RAD_MP8_IC.S

..l BACnet Pretocol

- [ Grundfos P2 - 2!
4§l <device 30000>
B mmws (1999)
Version 2 Protocol
il OES (1)

-] <device 101> (1
[1 PANEL102 (102)
L2l PANEL103 (103)

-l <device 104> (1

-] PANEL105 (105)
[1 PANEL106 (106)
1l PANEL107 (107)

-2l PANEL108 (108)

~[2] PANEL109 (109)
[] PANELTIO (110)
Ll PANELT11 (111)

~[il PANELTIZ (112)

~[2] PANELT13 (113)
[] PANELT14 (114)
1l PANEL115 (115)

~1i] PANELTIE (116)

[l PANELTIT (117)
[ PANELTIE (118)
1l PANEL119 (119)

- Active Alarms

Reports

=

4 Graphics

M OES enteliBUS Manager 20000 (20000
[ 1BC-Boiler (20098)

Figure 7: AC1_LOW_RT appears to be calculated from non-temperature values or variables with no defined

value.
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The outdoor air damper remains at least 30% open whenever the supply fan operates. It only closes if
return air temperature drops below 16°C. This seldom occurs because the AC-1's zones are always
maintained at occupied temperature setpoints, including during scheduled unoccupied hours.

10
Y NEREEREEE RCOM_TEMP_CO_PG ****#*#%]
30

4@IF MP7_IC.I1 = ON THEN

5® Pl07_ROOME CO.SETPOINT
6@ P107_ROOM7 RT.SETPOINT
7@ ELSE

@ Pl07_ROOME CO.SETFOINT
S® Pl07 ROOM7 RT.SETPOINT
l0@ENDIF

i1
12@A_CMO2N_RHC
13@A_CMO2S_RHC

P107_ROOME_SP
P107_ROOMT7_S5P

MPT7_IC.I3
MPT7_IC.I3

P107_ROOME_CO
P107_ROOM7_RT

Figure 8: Typical reheat controller
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o2 RAD_TYPICAL_IF 0.0 PERCENT 1.F2 Anzlog Zone
LELARERTS 0.0 PERCENT  1IF3 Analog Zone
o Hy3 EF_PiaIF 0.0 PERCENT 1.F4 Analog Zone
A RAD_MPT_IF 0.0 PERCENT  1.F5 Analog Zone
o Two_HY_TEMP 0.0 PERCENT  1.F6 Analog Zone
£ Hv2 IF 0.0 PERCENT  1.F7 Anzlog Zone
s HY1IF 0.0 PERCENT 1.F2 Anzlog Zone
= ]
7 P107_ROOME_CO (107.C0O6) Controller - > k
f M raililil
L | e Percert =
r' . - -
| | Setpaint P107_RODOME_SP.MALUE 20.0 S Bias 100.0 =
7| Input C_CMOZM_RT.MALUE 197
I
i Tuning Setup Alarm  Totalizer Trend
i Controller Type Proportional
]
i Pl v B Reverse Band 30 -
N Deadband 10 =
] ==
Derivative Reset
1]
Gain 0.0 = Band 30 >
Sample Time 1 = Rate 10 =
QK Cancel Apply L7
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Measure Description

Correctly calculate AC1_LOW_RT from room temperature readings in the spaces served by AC-1. This
will enable the air handler to only run when required to maintain space setpoints.

Measure Implementation Update

[Provide confirmation details AFTER the measure is implemented and verified]

5.1.2 Measure 2: Gymnasium HV-2 operates continuously
Description of Finding

During unoccupied periods, gymnasium air handler HV-2 operates if the temperature of the coldest
space served by HV-2 (HV2_LO_RT) is lower than HV-2’s night setback temperature setpoint (HV2_NSB,
overridden to 19°C). The value of HV2_LO_RT remains constant at 18.1°C, which is not the gymnasium
temperature. This causes HV-2 to operate continuously.

49@ HV2 DMP_RAMP =

SO@ENDIF

510

E2 @ [ = %% & & ws :_3':__'2__\.]:;;:_3:- MODE & % & & & % & @

530

S4@IF HVZ W5 = OFF AND HVZ WS_EAR = OFF THEN

55@ HVZ NMD = ESWITCH(HVZ_HMD , HVZ LO_RT , HVZ_NSB , (HVZ_NSEBE + 1) )

S6@ ELSE
57@ HVZ NMD = OFF
SE@ENDIF

HW2_LO_RT =181

Figure 9: HV2_LO_RT value on 17 April 2022, 2:29PM
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45  ENDIF
46 ELSE

47T@ HV2 HCV 100
48 @ HV2Z MAD 0
49@ HV2 DMP RAMP
SO@ENDIF

sle
52.[1‘1‘1‘1‘***
3@

54@IF HVZ WS
55@ HVZ NMD
S6E@ ELSE

57@ HV2Z NMD
SE@ENDIF
59@IF ENHANCED AIR
€0 IF HV2 NMD
€1 HV2 MAD
62 ENDIF

€3 ELSE

€4@ IF HV2Z NMD
€5 @ HV2Z MAD
€6@ ENDIF
ET@ENDIF
€6@HV2 P _GV1
€9@HVZ P BVZ
T0@

HV2 NI

CFF
SWIT

CFF

SWI
SWI

HV2 MaD LL CO

o]

GHT MOCDE

1‘1‘1‘1‘1‘***]

AND HV2Z WS_ER OFF THEN
CH(HVZ2 NMD HV2z LO RT , HVZ NSB

HV2_LORT= 181 |

(HV2 NSB + 1) )

_103
ON THEN
]

ON THEN

ON OR HVZ_ 05 ON THEN

0

5

@
)

TCH(HVZ P_GV1
TCH(EVZ P GVZ

P103_5D.I1
HV2 HCV

)

r
13 y 10 5

Mame HvYZ_PG 1BET Bytes

J

(1] 4 Catwzel | I | I Help |

Apply

@

6o

410 PM
2022-04-22

ENG

AQ.US

~ o = (20}

Figure 10: value of HV2_LO_RT on April 22, 4:10pm

Figure 11: HV-2
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Measure Description

Calculate the value of HV2_LO_RT correctly using the existing gymnasium zone temperature sensors.
This will allow HV-2 to shut down during unoccupied hours when its unoccupied setback temperature is
satisfied.

Measure Implementation Update

[Provide confirmation details AFTER the measure is implemented and verified]

5.1.3 Measure 3: HV-3 operates continuously
Description of Finding

HV-3 operates continuously, including during its scheduled unoccupied hours. Outside of scheduled
occupied hours, HV-3 is programmed to start if the temperature of the coldest zone it serves is below its
night setback setpoint (19°C). However, this variable (HV3_LOW_RT) is always 0, apparently because it
is calculated using sensors that have been removed.

2] HV3_NSB_UNOCC_TL (1.TL19) Trend Log - x !
= Eg 0ff e |[lk 15:05:05 29-Apr-2022
Main  Setup TrendData

Time HW3_SF HV3_RF
28-Apr-2022 15:05:05
28-Apr-2022 15:05:00 ON OFF
28-Apr-2022 15:00:00 OFF OFF
28-Apr-2022 05:05:05 ON ON
28-Apr-2022 05:05:00 oM OFF
| 28-Apr-2022 05:00:00 OFF OFF
28-Apr-2022 15:05:05 ON ON
28-Apr-2022 15:05:00 ON OFF
28-Apr-2022 15:00:00 OFF OFF
28-Apr-2022 09:05:05 ON ON
28-Apr-2022 05:05:00 ON OFF
28-Apr-2022 05:00:00 OFF OFF
27-Apr-2022 15:05:05 oM On
2P-Apr-2022 15:05:00 ON OFF
2P-Apr-2022 15:00:00 OFF OFF
27-Apr-2022 05:05:05 ON ON
27-Apr-2022 05:05:00 oM OFF
2P-Apr-2022 05:00:00 OFF OFF
2T-Apr-2022 03:23:05 ON ON
27-Apr-2022 03:18:05 OFF ON
28-Apr-2022 16:05:20 oM On
28-Apr-2022 16:05:10 ON OFF
28-Apr-2022 16:00:00 OFF OFF
25-Apr-2022 16:05:21 ON ON
25-Apr-2022 16:05:11 O OFF

Figure 12: HV-3 fans run except for brief stops when occupancy mode changes
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63@IF HV3 WS = OFF OR HV3 WS _EA = OFF THEN a
§4® HV3 NMD = SWITCH(HV3 NMD , HV3 LOW RT , HV3 NSB , (HV3 NSB + 1)
65@® ELSE HV3_LOW_RT = 0.0
E _LOW_
66® HV3I NMD = OFF
ET M REITITE
BO @ [+ %% % wwa HV ROOM TEMPERATURE SELECT* %% *xxx ]
SO®HV3 LOW RT = LSEL(RAD MP5 IC.S1 , RAD MP& IC.S1 )
S1®HV3 LOW RT = LSEL(HV3 LOW_RT , RAD MP15 IC.S51 )
92 @®HV3 LOW _RT = LSEL(HV3 LOW_RT , RAD MP17_ IC.S51 )
S3@HV3 _LOW _RT = LSEL(HV3 LOW_RT , RAD MP1l8 IC.S51 )
Gd

Figure 13: HV3_LOW_RT value does not reflect actual room temperatures

Measure Description

Calculate HV3_LOW_RT using HV-3’s functioning zone temperature sensors only. This will enable HV-3
to shut down during unoccupied periods when night setbacks are satisfied.

Measure Implementation Update

[Provide confirmation details AFTER the measure is implemented and verified]

5.1.4 Measure 4: Air

Description of Finding

handler schedules

HV-1, HV-2, and HV-3’s weekly scheduled occupied hours begin at 4am on Monday to Wednesday. On

other days, they begin at

7am.

The 7am Thursday and Friday start time indicates that a 7am start time is sufficient to warm up the
building in time for regular occupied hours (offices are occupied at 8am, classes at 8:45am) and that the
earlier Monday to Wednesday start time is not required.

HVI_WS (102.WS1) Weekly Schedule

X BB HVZLWS (103W51) Weekly Schedule

X EE HV3WS (1W52) Weekly Schedule

s0d a0 1200

16[IEI‘ 4:00' 8 DUI 12: 00‘

o [ o v » [ on v [ | | of v
Main  Senp Main  Setup Main  Setp
{Siinday| Sundgy  apo-17o0(3M) L Bunday]
Monday | WMonday| [ Monday [ |
Tuesday| Tuesday Tuesday| | E— 1
Wednesday| Wednesday e ———
Thursday Thursday Thursday | [
Friday Friday [ Friday | I
Saturday | Saturday[ Saturday [
SUMMER_SC...[ [ SUMMER_SC... | SUMMER_SC...[ |
SHUTDOWN_... [ SHUTDOWMN_ [ SHUTDOWN_... |

16: 00‘ 4 EI[II

K

Cancel

?

Apply

Figure 14: HV-1, HV-2, HV-3 schedules
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Measure Description

Modify schedules for HV-1, HV-2, and HV-3 so the start time is 7am on all weekdays. Since the building
may take longer to warm up after the weekend, the system may need to start slightly earlier on Monday
morning for the room temperature to reach setpoint in time for occupancy.

For further savings, the DDC can be programmed to adjust start times based on outdoor air temperature
and room temperatures, since it takes more time to warm up the building on a cold morning than on a
warmer day when the building has retained most of the heat from the previous day. This is commonly
known as “optimal start”. The start time should be calculated separately for each air handler, since they
have different occupancy times (e.g. start AC-1 in time to bring office/admin spaces to temperature by
8am).

Measure Implementation Update

[Provide confirmation details AFTER the measure is implemented and verified]

5.1.5 Measure 5: HV-3 excess ventilation
Description of Finding

Figure 1 shows HV-3 with its mixed air damper above minimum and its heating coil open at the same
time. In this operating condition, HV-3 is drawing more cold outdoor air into the school than necessary
for indoor air quality, only to immediately heat it as required for occupant comfort.

11.2°C N i : Al ing Unit - HV- pper Lower Block A Classrms South Side
PREVIOUS MENU

75.2% 85.0 % g < -
m : Rm VAR 0.0°C
! g Filter Pressure | SAT Rm LOW 20°C

-31.5 ppi

nnnnn

Figure 15: HV-3 has simultaneous high outdoor air and heating
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Both the mixed air damper and the heating coil control valve modulate to maintain supply air
temperature at its setpoint. This leads to situations where both the dampers and heating coil valve
open more than required, resulting in simultaneous heating and cooling.

250

26@ [Fr A SUPPLY TEMPERATURE CALCULATION ***%%#x]
27T @

280 HV3 _SAT SP = 16 - (3 HV3_RM_VAR)

25 giiiini - ebinieeieliin - , 17, 22
sofedvs_HCV_SP = EV3_SAT_SE - L I

3T T T T T T T [ENHANCED LIR

2 HV3 MAT 3P

32

3

3:310 HV3_MAT_SP
350 ENDIE

360 [
370

="HV3 SAT SP - 2

HV3 SAT_SP I

Figure 16: HCV targets SAT = SAT_SP — 1. MAD targets SAT = SAT_SP

Y™ HY3_HCV_CO (1.C03) Controller - X I HYI_MA 0 04 e -
M =7 | b = ([
+ E 44.2 Percent = & + E 84.4 Percent — |
Setpaint Hwa_HCY_SPMWaLUE 16.0 1 Bias 45.2 = Setpaint HW3_MAT_SP.MWaLUE 17.0 | Bia: 856 =
Input H¥3 SAT.WVALUE 16.3 Input HY3 SAT.VALUE 16.4
Turing  Setyp  Alarm Totalizer  Trend Turing  Setup  Alarm Totalizer  Trend
Controller Type Proportional Controller Type Proportional
Fl v B Reverse Band 20 : Pl v [J Reverss Band 100 :
Deadband 05 = Deadband 1.0 =
Derivative Reszet ~Derivative Reset
G ain oo z Eard 20 = G airy oo 2 Eard 10.0 =
Sample Time 1 = Rate 1.0 = Sample Time 1 = Rate 1.0 =
ak. Cancel Apply ‘1? ak. Cancel Apply ‘1?

Figure 17: Overlapping bands on the HCV and MAD controllers enables heating and increased outdoor air at the
same time

PT16_SPACE_PG (116.PG2) Program
1@IF MPl6_IC.I1

O X [

CHN THEN

2l o

Recommissioni

ng Report

2@ Pl16é ROOM1 SP = CU02S5 DAY SP i .

3@ Pl116 _ROOMZ SP = CUO2N_DAY SP - Et 0.0 Percent = |

4® Pl16_ROOM3 _SP = CUOL_DAY_SP

5@ Pl16 ROOM4 SP = CUO33 DAY SP Setpoit P16 ROOM1_SPNALUE 190 2 Bias 0o 2
: : . ‘: ; ; 1_URH on Irput CU025_RTMALUE 205

8@ Pl16 ROOM1 _SP = MPlé_IC.IS3

9® Pl16 ROOM2 SP = MPlE_IC.I3 Tuning Setup Alam  Totalizer Trend

l0® P116 ROOM3 SP = MPLlé IC.I3 ~ Controller Type Proportional

11® P116_ROOM4 SP = MPl6_IC.IS3

12® 4221 URN = OFF =
13@ENDIF Fl ~ B Reverse Band 30 -
14 @ Deadband 1.0 =
15@CU025 RHC = P116é RpOM1 CO | —

16@CU02ZN_RHC = P116_ROOMZ_CO L crivative Liesel

170CU01_VLV = P116_ROOM3_CO - T - B a0 :
18®@CU03_RHC = CU035_CO

19 @ Sample Time 1 = Fate 1.0 =
20@CU01_FC = SWITCH(CUOl FC , CUO1l VLV , 10 , 5 ) L
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Figure 18: Typical reheat control to maintain 19°C RT

Measure Description

Implement a single split range control loop that controls both damper and heating valve.
Measure Implementation Update

[Provide confirmation details AFTER the measure is implemented and verified]

5.1.6 Measure 6: Boiler supply setpoint higher when unoccupied

Description of Finding

During occupied hours, the boiler setpoint has been manually set to 50°C. Outside the boiler schedule
(6:30am to 6pm Monday to Friday), the boiler setpoint changes to 60°C. This results in lower boiler
efficiency, and higher heat losses from pipes.

24 9 Else //if unoccupied

2o @ If CAT ENABLE = On Themn //if unoccupied and below 2 degC
26 @ BLR RESET = BLE 5WT 5P MIN
27T @ SEC_LOOFP_FZ_ ENAB = 20000.AV3 = 60 °C
({3 BLR_SWT_SP_MIN (20000.4V3) Analog Variable — *®

0f =

mfj 60.0 °C [ sonc 5 £

Auto Value i}

Control Source 180.0DEVIE0

Figure 19: Boiler temperature is set to 60°C when unoccupied
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‘15 Boiler Schedule (20000.5CH1) Schedule — *

F@ on |l A Controller Time/Date 153444  [2May2022 L

Main  Setup Details Description

oom
=] [-]

©® May 1, 2022 to May 7, 2022

Sunday 1 Monday 2 Tuesday 3 Wednesday 4 Thursday 5 Friday 6 Saturday 7

T

1200

TR

14%

1500

16%

oK, Cancel Apply i

Figure 20: Boiler schedule

Measure Description

Reduce boiler supply minimum temperature variable (BLR_SWT_SP_MIN; the programmed unoccupied
boiler supply water temperature setpoint per Figure 19) to 50°C.

Measure Implementation Update

[Provide confirmation details AFTER the measure is implemented and verified]

5.1.7 Measure 7: Night setbacks for reheats and fan coils
Description of Finding

The controllers for the hydronic duct reheat coils and fan coil units do not have night setbacks
configured and they will attempt to maintain rooms to their typical daytime setpoints, even during
unoccupied hours.

In addition, the reheat coils are programmed to provide heat regardless of whether their air handling
units are operating.
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] CMOBN_TL (113.TL3) Trend Log - X
* & Off ~ |l 15:65:02 02-May-2022
Main  Setup  Trend Data
Time P113_ROOM3_SP CHMOBN_RT CHOBN_VLV CHMOSN_FC
10:59.02 19.0 19.0 100.0 ON
10:39.02 19.0 19.0 100.0 ON
10:19.02 19.0 189 100.0 ON
09:59.02 19.0 18.8 100.0 ON
09:39.02 19.0 18.8 100.0 ON
09:19.02 19.0 18.8 100.0 ON
08:59.02 19.0 18.8 100.0 ON
08:39.02 19.0 18.8 100.0 ON
08:19.02 19.0 18.8 100.0 ON
07:59.02 19.0 18.8 100.0 ON
| 07:39.02 19.0 18.8 100.0 ON
07:19.02 15.0 18.7 100.0 ON
06:59.02 19.0 186 100.0 ON
06:39.02 19.0 186 100.0 ON
| 06:19.02 19.0 18.6 100.0 ON
05:59.02 19.0 186 100.0 ON
05:39.02 19.0 186 100.0 ON
05:19.02 19.0 18.6 100.0 ON
04:59.02 19.0 187 100.0 ON
04:39.02 19.0 187 100.0 ON
04:19.02 19.0 19.0 100.0 ON
03:59.02 19.0 189 100.0 ON
03:39.02 19.0 189 100.0 ON
03:19.02 19.0 18.9 100.0 ON
02:59.02 19.0 18.8 100.0 ON
| 02:39.02 19.0 18.8 100.0 ON
Frint Trend QK Cancel Apply ‘1?

Figure 21: Fan coil CMO8N. Room temperature remains at constant 19°C setpoint continuously

%] CONFIR_TL (107.7L1) Trend Log — % | Eil CONFIRTL (107.TL1) Trend Log - X
- & oK v |l 15:57.:54 2May-2022
. E_c_ o v | 15:57:54 02May-2022 L -
Main  Setup Trend Data
Main  Setup  Trend Data
Time A_CONFER_RT  P107_INTELL1_SP A_CONFER_RHC
[l ~_CONFER_RT W F107_INTELLY_SF [l ~_CONFER_RHC 101754 208 20,0 00
09:57.54 208 200 0.0
09:37.54 208 200 0.0
09:17.54 208 200 0.0
08:57.54 208 200 0.0
30.0 1 08:37.54 208 200 0.0
08:17.54 208 200 0.0
07:57.54 208 200 0.0
07:37.54 208 200 0.0
07:17.54 204 200 0.0 |
06:57.54 204 19.0 0.0
20.0 1 06:37.54 204 19.0 0.0
06:17.54 204 19.0 0.0
05:57.54 204 19.0 0.0
05:37.54 204 19.0 0.0
05:17.54 204 19.0 0.0
| 04:57.54 204 19.0 0.0
10.0 4 04:37.54 204 19.0 0.0
| 04:17.54 204 19.0 0.0
03:57.54 204 19.0 0.0
03:37.54 204 19.0 0.0
| 03:17.54 204 19.0 0.0
| 02:57.54 204 19.0 0.0
11— 0Z:37.54 204 19.0 0.0
16:57.54 21:57.54 02:57.54 07.57.54 12:57.54 1 02:17.54 204 19.0 0.0
01:57.54 204 19.0 0.0

Figure 22: The typical zone night setback temperature setpoint is 19°C, which provides limited energy savings

Measure Description

Reducing the room temperatures while unoccupied will reduce heat loss through the envelope (walls,
windows, etc.) and save energy. We recommend reducing room temperature setpoints for all
equipment to 15°C during unoccupied periods.
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Reprogram reheat coil control valves to close whenever the corresponding air handling units are

disabled.

Show reheat coils in the DDC graphics for improved visibility and troubleshooting.

Measure Implementation Update

[Provide confirmation details AFTER the measure is implemented and verified]

5.1.8 Measure 8: HV-3 occupancy schedule out-of-date

Description of Finding

The HV-3 occupancy schedule includes a secondary “shutdown” calendar which provides two 2-hour
periods of operation, likely intended to maintain air quality during extended unoccupied period. The
schedule appears to be from a previous year and causes the air handler to run on Saturdays and

Sundays, over 6 weeks in March and April (a total of 12 days).

Control

10 0t

Measure Description

Review shutdown schedules and remove unnecessary entries.

Measure Implementation Update

[Provide confirmation details AFTER the measure is implemented and verified]
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5.1.9 Measure 9: HV-2 fan or coil issue
Description of Finding

Figure 23 shows HV-2 operating with its heating coil control valve closed but a supply air temperature of
31.8°C. This suggests the heating coil is passing, or there is an issue with the supply air temperature
sensor.

This issue appeared in late April and was not present during earlier inspections of the DDC.

111°C eI Oceanside Elementary: Air Handling Unit - HV-2 (Serves Gym

PREVIOUS MENU

MAD MIN MAD
74.5% 0.0 % Rm VAR 0.0°C
il Filter Pressure SAT [Lug el ) 20°C

17.6 ppi

Freeze Stat

Classrooms

Figure 23: Significant increase in air temperature over the heating coil (and fan)

Measure Description
Validate the supply air temperature sensor with a manual temperature reading in the field.

Operate HV-2 with the supply fan enabled and the heating coil control valve commanded fully closed
(0%). Manually measure the air temperature at the coil inlet and outlet. A temperature rise indicates a
passing valve. Furthermore, the heating coil inlet and outlet pipes should be cold after the control valve
is closed for several minutes.

Measure costs assume the control valve requires repair or replacement.
Measure Implementation Update

[Provide confirmation details AFTER the measure is implemented and verified]
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5.1.10 Measure 10: Fan sensor issues
Description of Finding

Several fans have inconsistent feedback values. There are no energy savings associated with this
measure, but possible comfort or air quality issues.

EFC-02

The feedback from exhaust fan EFC-02 (Science Rooms, A220, served by HV-3) indicates it never runs,
even when commanded on.

EFC-03

EFC-01

contral ON Control | ON Control ; ON
Status 8.5A Status 0.0A Status 8.5 A
EFC-04 EFC-05 EFC-D&

control ON control ON control ON
Status 79A Status 4.8A Status 56A

Figure 24: Exhaust fans in the DDC

AC-1 Supply Fan

The AC-1 supply fan feedback sensor shows a very different current (5 A) than what is specified for the
fan motor (30 A), as seen in Figure 3.

This is likely a sensor issue. The air handler will function normally while the sensor reading remains
higher than 3 A, but if may become an issue if the sensor degrades further.

HV-2 Supply Fan

The HV-2 supply fan feedback variable (HV2_SFVD_S) is ‘Off’ even when the fan is commanded to run. In
this error state, the outdoor air dampers are always closed, and heating is minimized. This is leading to
temperature and air quality issues in the gym.

Recommissioning Report Page 25 of 38
116



Prism

We're working together to help B.C. save energy.

& BCHydro

Power smart

FORTIS BC

Energy at work

N
ity 0.0 Percent - 10.9 °C ENHANCED  OFF
- Program HYZ2_PG Value PREVIOUS MENU R |
dback
ut Device “
Alarm  Totalizer  Trend
1 Object
RAT
21.1°C
il ﬁ
° Eh:l>E 0OFF v |
Last OFF 09:36:02 05-&pr-2022
Last ON 123508 28-Feb-2022
\D
Setup  Alam Totdlizer  Trend |
| Filter Pressure so
i ‘ Mame HYZ2_SFVD_S ‘ 18.1 ppi Freeze Stat 23.4°C
OFF
Action DIRECT ~
Uriks: oM ~ Off Units OFF
(] Riestrict Access Commissioned
oK Cancel Apply P

32@IF HVZ SFVD_5 = ON THENW
33 HVZ HCV = HWV2Z_ _HCV_CO
34 HvVZ DMF RAMF = HVZI DMF RAMP + 1
35 Hvz DMP_ RAMP = LIMIT (HVZ DMP_ RAMP , O© , 1 )
36 IF ENHANCED ATR_103 = ON THEN
37 HvZ MAD = LIMIT (HVZ MAD CO , MAD MIN PO35103 , 1 )
38 Hvz MAD = LSEL(HVZ _MaAD , HVZ MAD LL_CO )
35 ELSE
HvVZ MAD = LIMIT (HVZ MAD CO , HVZ MAD MIN , 1 )
HVZ MALD LSEL (HVvZ MHMaDp , HVZ MAD LL CO , HVZ DMP RLMF )
DIF
HVZ ERAT < 1l& THEN
_DMP ERLMF = O
100

HWV 2
Vo=

SO0@ENDIF

DMP EALMPF

Figure 26: HV-2 MAD is set to 0 if there is no fan feedback.
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Measure Description
EFC-02

Confirm whether EFC-02 runs when commanded on. If not, identify and correct issue with the fan or
connections. If it runs, the fan feedback sensor or connections should be corrected.

AC-1 Supply Fan

Verify the AC-1 supply fan feedback sensor correctly reports that status of the fan by manually checking
AC-1 supply fan’s status in the field. If the sensor is faulty, it should be repaired or replaced. If the
reading is correct, there may be an issue with the fan motor.

HV-2 Supply Fan

Verify the HV-2 supply fan feedback sensor by manually checking if the fan is running in the field and
comparing it with the current feedback. If the sensor is faulty, it should be repaired or replaced. If the
reading is correct, there may be an issue with the fan.

Update DDC graphics to reflect measured feedback, for example by showing the fan in red or green
depending on the measured state.

Measure Implementation Update

[Provide confirmation details AFTER the measure is implemented and verified]

5.1.11 Measure 11: DHW circulation pump manually on

Description of Finding

The DHW recirculation pump (P-5) has been overridden to operate continuously.

Running the pump outside of scheduled hours causes a (small) energy penalty and distribution losses.

The purpose of the pump is to ensure hot water immediately at taps and showers throughout the
building, so it should run whenever custodial staff or other occupants are in the building.
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Figure 27: The P-5 schedule has been manually overridden

Measure Description

Adjust the pump schedule to match occupancy, including custodial staff working outside regular
occupancy hours. Remove manual override.

Measure Implementation Update

[Provide confirmation details AFTER the measure is implemented and verified]

6.0 Measures to be considered for Future Implementation

This section provides an overview of each measure (that was identified but was not selected as part of
this C. Op. project, but maybe considered for future implementation), recommendations for
implementation, and the most suitable method for providing evidence of implementation. See Appendix
A - Investigation Phase Summary Table for more details.

6.1 Measure 12: Add reversible heat pump to boiler loop
Measure Description

The boiler loop supply temperature is currently set manually to 50°C without any reported comfort
issues. Commercially available air and ground source heat pumps can efficiently heat water to this
temperature. This makes Oceanside Elementary an excellent candidate for low carbon electrification by
supplementing the existing boilers plant with air or ground source heat pumps.

If the chiller connected to AC-1 is original to the building (1993), it would be nearing its end-of-service-
life. If so, we propose replacing it with a two-pipe reversible air source heat pump able to heat or chill
water depending on season. If a unit of similar cooling capacity to the existing chiller is selected (25
Tons, based on the AC-1 cooling coil specification), it will not require additional electrical capacity.

The current supply and return pipes from the chiller to AC-1 pass close by the boilers plant in the
basement mechanical room. This makes it inexpensive to connect a heat pump installed in place of AC-
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1’s chiller with the heating water loop. During summer, the heat pump would provide cooling as it does
now, serving AC-11. In winter, the heat pump would provide 1%t-stage heating to the heating water loop,
supplemented by the existing boilers as required.

A feasibility study is recommended as the next step to assessing the viability of this project. The boiler
plant’s heating water supply temperature should be trended through winter to confirm the fraction of
the year a heat pump could supplement Oceanside’s heating. Mechanical and structural assessments

are required to refine the cost and viability of the project.

Estimated measure costs include all work required to replace the existing chiller with a heat pump. If
the existing AC-1 chiller is nearing end-of-life, the base case cost (replacing the chiller like-for-like) may
be similar.

Figure 28: Basement mechanical room. Chiller water pipe marked in blue. The boilers are on the right.

LIf the school district is considering cooling in other parts of the school, for example as a climate resilience measure to
manage extreme heat events, the chilled water piping could be extended supply other zones. This would require a larger heat
pump, installation of additional cooling equipment, and higher project costs.
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Figure 29: Basement mechanical room. Supply and return pipes from the existing chiller pass close to the boiler
plant and heating loop.

7.0 Next Steps - Implementation Phase and Completion
Phase
7.1 Implementation Phase

To continue in the program, the owner is responsible for implementing the selected bundle of measures
that pay back in two years or less. Using the Recommissioning Report for implementation allows
flexibility in how the selected measures are implemented. Options include: utilize in-house building staff,
hire the C.Op Provider to implement or provide technical assistance, contract with outside service
contractors, or any combination of the above.

7.2 Completion Phase

C.Op Service provider will follow up after implementation of the selected measures and update this
Recommissioning report and Recommissioning Workbook.
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The updated report for the implemented measures includes but not limited to: date of completion of
each measure, new or improved sequences of operation, the energy savings impact of the measures, the
requirements for ongoing maintenance and monitoring of the measures, and contact information for the
service provider, in house staff, and contractors responsible for the implementation. When feasible,
verification data should include trends or functional test results, though other methods, such as copies
of invoices, site visit reports, and before/after photos, may be acceptable.

The C.Op Service Provider will conduct an in-house (teleconference) session for the Applicant and the
appropriate building operations personnel covering the new documentation, measures that were
implemented, and requirements for ongoing maintenance and monitoring. Document the attendance of
the building operations staff.

The updated Recommissioning Workbook and updated Recommissioning Report will be submitted to the
owner and the program for review. See Appendix B: Completion Phase Summary Table for more details
on implemented measures.
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. . . al Est. GHG
Energy Savings Cost Savings Financia Reduction
. . . Enter "x" if
. . Include Demand Electrical Estimated Measure Simple tonnes
ECM # Measure Title Measure History Fuel (GJ) | Total (5/yr) DESELECT for
cost (kw) (kWh/yr) Cost ($) Payback (yrs) | CO2efyr | i
implementation
ECM-1 AC-1 operates continuously MNew 1 - 56,057 195 | 5 7,892 | 5 600 0.1 10.3
ECM-2 HV-2 operates continuously MNew 1 - 24,135 - S 2,381 | 5 600 0.3 0.3
ECM-3 HV-3 operates continuously MNew 1 - 68,334 - S 6,741 | 5 200 0.0 0.7
ECM-4 Air handler schedules New 1 B 1,419 61| S 877 |8 400 0.5 3.0
ECM-5 HV-3 excess ventilation New 1 - - 168 | 5 2,043 | 5 1,100 0.5 8.4
ECM-6 Boiler supply setpoint higher when unoccu New 1 - - 28| 5 344 | § 200 0.6 1.4
ECM-7 Might setbacs for reheats and fan coils New 1 - - 120 | § 1,457 | 5 4,100 2.8 6.0
ECM-8 HV-3 occupancy schedule out-of-date New 1 - - 2|5 28 | 5 200 7.0 0.1
ECM-9 AHU-2 coil issue New 1 - - 228 | 5 2,761 | & 4,800 1.7 11.4
ECM-10 Fan sensor issues New 1 - - - S - S 900 #DIV/0! -
ECM-11 DHW circulation pump manually on New 1 - 236 - 5 23| 5 200 8.6 0.0
ECM-12 Reversible heat pump connected to hydror New 1 - - 64,316 755 | 5 2,811 | 5 236,929 84.3 37.0 X
TOTAL (Previous, still working): - - - s - nfa nfa -
TOTAL (All potential es for Impl tation): - 85,865 1,558 | & 27,359 | & 250,229 9.1 78.6
TOTAL (Selected measures only): - 150,182 803 | § 24,548 | § 13,300 0.5 41.6
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Appendix B: Completion Phase Summary Table

[Paste image of Completion Summary Table from the RCx Workbook AFTER Implementation]
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Appendix C: Sample Training Outline

[Completion Report AFTER Implementation]

The Commissioning Provider (C.Op Provider) may customize the outline for the training and
developing the training materials. Before preparing the training outline and materials, the C.Op
Provider should assess the related level of knowledge of the building operators, to set up the
training accordingly. For reference, the Program provides the following sample outline for the
training:

m  Background on the energy use of this particular building

o Present Energy Utilization Index

o Describe Operating Schedules and Owner’s operating requirements
m  RCx investigation process used in this building

o Describe the methods used to identify problems and deficiencies

o Review the RCx Workbook
m Implementation process in this building

o Describe the measures that were implemented and by whom

o Walk around the building to look at any physical changes or step through the
new control sequences at the operator workstation

o Provide as many details about implementation as necessary to describe what
was done

o Describe improved performance that these measures will create (show trends if
available)

m  O&M requirements
o Describe the O&M requirements needed to keep these improvements working

o Describe how the staff can be aware of energy efficiency opportunities and begin
looking for additional savings potential

The C.Op Provider should follow the outline to prepare materials, as necessary, to hand out at
the training session.

Recommissioning Report Page 34 of 38
125



We're working together to help B.C. save energy.

& BC Hydro FORTIS BC
Power smart Energy at work

Appendix D: Training Completion Form

Project ID

Facility Information

Company Building

Name Name(s)

Facility . .
Address City Province

Training Details

Location Date

Commissioning
Provider/Trainer

Materials Attached

[ Agenda

[T Materials used for training

[ List of individuals who attended

COMMISSIONING PROVIDER SIGNATURE

By signing this Training Completion Form, | verify that this training took place with the listed attendees.

Commissioning Provider (print name):

Signature: Date:

FACSIMILE/SCANNED SIGNATURES: Facsimile transmission of any signed original document, and the retransmission of any
signed facsimile transmission, shall be the same as delivery of the original signed document. Scanned original documents
transmitted to BC Hydro as an attachment via electronic mail shall be the same as delivery of the original signed document. At
the request of BC Hydro, C.Op Provider shall confirm documents with a facsimile transmitted signature or a scanned signature
by providing an original document.
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O & M Manual updated

Describe updates below and attach copies of
new or amended portions

O & M Manual not updated

Province reasons below

Building has no O & M Manual

Building Plans (“as-builts”)

Building Plans updated L

Describe below

Wiring diagrams updated N

Describe below

No plans or diagrams updated

Describe below

EMS Programming

New sequences of operation on file

Specify location of file and attach copy

Printed screenshots on file I

Specify location of file and attach copy

Equipment Manuals
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Manuals for new equipment are on file ) ) )
- Describe below (attach copy if applicable)
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Checklist of subjects discussed at training

Explain investigation process and how measures were identified [
Describe implemented measures, and how they are reducing energy usage [
Building walkthrough to show implemented measures [
Describe methods for monitoring and maintaining optimum system performance -
related to implemented measures

Describe scenarios where system setting changes would be required, and how to

maintain optimum energy efficiency, e.g., seasonal-based manual adjustments to [
setpoints.

List of Individuals Who Attended

Building (address or

Name Title
name)

Contact information (e-
mail and/or phone
number)
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1.0 Introduction

Prism Engineering is pleased to present the results of the Investigation Phase that was conducted as part of BC
Hydro’s Continuous Optimization for Commercial Buildings Program for Qualicum Beach Elementary. The
objective of an Investigation is to identify deficiencies and improvements in the operation of a facility’s
mechanical equipment, lighting, and related controls, and determine opportunities for corrective action that
reduce energy consumption and preserve the indoor environmental quality.

This document is a complete record of the work performed at this facility, including the in-depth investigation of
the building systems and the implementation of selected measures to optimize building performance.

The Recommissioning Investigation Report provides an overview of the recommendations for the implementation
of measures. This information is not considered a specification or detailed sequence of operations. The intent is
to provide an overview of the recommendation that can be built upon during the implementation phase as part of
any detailed design that may be required. Certain measures may require further investigation and specification
for the correct implementation by the owner or the DDC contractor.

Nine recommended retrofits were identified as a part of this investigation. The proposed measures will be
reviewed in a meeting with SD69 and Prism Engineering representatives to determine which measures will be
implemented.

e Measure 1: AHU heating coil valve passing
e Measure 2: AHU-1 runs continuously
e Measure 3: AHU-4 random operation
e Measure 4: Reheat valves blocked or passing
e Measure 5: Daily HVAC operation schedule
e Measure 6: Summer HVAC operation schedule
e Measure 7: DHW pumps run continuously
e Measure 8: Exhaust fan feedback
e Measure 9: AHU-4 damper issue
These measures are presented in the Investigation Summary Table (see Appendix A).

While the investigation focuses on low-cost improvements with short paybacks, some capital improvement
opportunities may also be identified. Major retrofit measures are beyond the scope of this program, but other BC
Hydro and FortisBC programs provide a variety of incentives to complete the retrofits. Retrofits were identified as
a part of this investigation that could potentially qualify for other BC Hydro and FortisBC programs, these
measures are described in Section 6.

Retrofits include:

e Measure 10: Replace AC-1 condensing unit with air-to-water heat pump
e Measure 11: Air source heat pump connected to boiler plant

Recommissioning Report Page 3 of 36
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2.0 Project Overview

Project Information Complete cells this background colour
RCx Project File # BCH-07836
Date of Workbook Update 12-Jul-2022
Organization School District 69
Building Name| Qualicum Beach Elementary School
Building Type Large School
Location (City) Qualicum Beach, BC
Owner Contact Phil Munro
Investigation Phase start date 01-Feb-2022
Participated in previous BCH RCx program? No

Previous RCx File #
Previous RCx completion date

Building Information

Facility Area (ft2) 53,120
Annual elec consumption (kWh) 260,356 4.9 [kwh/ft?
Annual elec costs (S)| S 25,661 | S 0.10 |Avg. 5/kWh
Fuel type Natural Gas
Annual fuel consumption (GJ) 1,742 9.1 |ekWh/ft>
Annual fuel cost (S)| S 21,118 | S 12.1 [Avg. 5/GJ
Total GHG emissions (tCO2e/yr) 90
Total Energy Cost| $ 46,779 | $  0.88 |$/ft’
Energy Use Intensity (ekWh/ft2) 14.0
Year for energy data above 2021
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3.0 Savings Summary
Savings Summary Previous, still working New + Previous, rectify + Previous, documented
Identified Selected Impl d
# of measures 0 11 9 9
Re-claim Savings Total Savings | % Savings Total Savings % Savings Total Savings % Savings
Electrical savings (kWh/yr) =l 16,198 -6.2% 119,998 46.1% 119,998 46.1%
Fuel savings (GJ/yr) - 2,191 125.8% 748 42.9% 748 42.9%
Cost savings (S)| $ - S 24,969 53.4% S 20,889 44.7% S 20,889 44.7%
GHG reduction (tCO2e/yr) - 109.1 121.7% 38.6 43.0% 38.6 43.0%
# of Abandoned measures 0
Recommissioning Report Page 5 of 36
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4.0 Brief Description of Existing System

This section contains a brief description of the existing HVAC and Controls system. The information is intended to
provide a general overview only.
4.1 Facility Description

The Qualicum Beach Elementary School was built 2002 and has a floor area of 53,120 sqft. The building contains
classrooms, admin offices, gym, library, arts, music, drama, and technical teaching spaces.

Table 1: Schedules

I S N N

Occupancy Classes All Days 8:50am 2:36pm
Office hours All Days 8am 3:30pm

Building operation HVAC (main Monday-Wednesday  4am 4pm
sl Thursday-Friday 7am 4pm
Gym (AHU2) Monday-Friday 8am 4:30pm
Boilers Monday-Friday 6:30am 7pm

While the HVAC operating calendars allow for different operation on holidays, no holidays have been defined for
air handlers. Boilers are shut down in July and August.

4.2 Heating System

Heating is provided by four 399 MBH (input) IBC condensing boilers. Each has a dedicated circulating pump. The
primary boiler loop is connected to the secondary loop via a low loss header.

The supply water temperature is reset between 40 and 82°C depending on outdoor air temperature and building
load (determined by the difference between building loop supply and return water). Boilers are disabled above
17°C outdoor air temperatures.

Recommissioning Report Page 6 of 36
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Figure 1: Boilers in the DDC

Heating water is distributed to heating coils in air handlers, duct reheat coils, fan coil units, radiant panels, and a
unit heater.

Table 2: Building Pumps

BP1to BP4  Boiler pumps 157W @ 1.4A
(0.6A on DDC)
P-7 Heating loop 1.5 HP each No 93 GPM 32 Ft
P-8 Lead-lag
P-9 DHW boiler/tank 1/6 HP No
circulation 36 FLA
P-10 DHW recirculation 58 W No
Recommissioning Report Page 7 of 36
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4.3 Ventilation System

The building has five heating-only air handlers, and one unit with heating and cooling. HV-4 and HV-5 are in the
mechanical room at the East end of the building. The other units are on the roof, at the East end of the building.

Table 3: Air handlers

Service Airflow Supply Fan | Return Fan Coils Outdoor
(cfm) Power (hp) | Power (hp)

C- Admin/Office, Tech, 8110 Heating Mixed
Library 7> 20 ton 2-stage DX  Min 20%
HV-1 | Offi Mixed
/ General Offices and 14,000%* a5 5 Heating .
AHU-1* Classrooms Min 30%
HV-2 / _ 15 7.5%% _ Mixed
Gymnasium 21,600 Heating .
AHU-2* VSD VSD Min 20%
HV-3 / . . . Mixed
Music / Multi-purpose 7,930 5 3 Heating )
AHU-3* Min 20%
HV-4 Mixed
/ Construction 4,000** B 2 Heating .
AHU-4* Min 30%
HV-5 / . Mixed
North Classrooms 11,345 7.5 3 Heating )
AHU-5%* Min 15%

* Both IDs are used interchangeable in the DDC and other documentation.
** Estimated based on area served and sizing of similar units

Table 4: Exhaust fans

EF-1 Gym change rooms
EF-2 Storage (104,112)
EF-3 Kitchen range hood
EF-4 Storage (116)

EF-5 Copy 125

EF-6 Washroom 143
EF-7 Elevator 122

EF-8 Kitchen range 126
EF-9 Main washrooms

EF-10 Science 209

Recommissioning Report Page 8 of 36

137



We're working together to help B.C. save energy.

Prism {’ BCHydro FORTIS BC
Power smart Energy at work

EF-11 207,211, 213
EF-12 Science 215
EF-13 Fume Hood 209
EF-14 Fume hood 215
EF-5 Home Ec. 163
EF-16 Room 159
EF-17 Hood 159
EF-18 221, 165, 167, 171
EF-19 Rm 169

EF-20 Telecom 217
EF-21 Staff Room 123

EF=22 Telecom 145A

4.4 Domestic Hot Water System

Domestic hot water is provided by a 399 MBH input AO Smith atmospheric water heater with an external storage
tank. Pump P-9 circulates water between boiler and tank. Pump P-10 recirculates domestic hot water through the
building.

4.5 Controls System (includes Lighting Controls if Applicable)

The HVAC system is controlled by a Delta Controls DDC, using ORCAView 3.40. Remote access to the system is
available.

4.6 Others

The school has a 60 kW roof-mounted solar photovoltaic system, installed in 2021. It has a Tesla backup battery.
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5.0 Measures Selected for Implementation (Under C.Op.
Program)

This section provides an overview of each measure, recommendations for implementation, and update after
implementation.

For each measure, costs, savings and payback calculations can be referenced in the Investigation Summary Table
(see Appendix A).

5.1 Measure 1: AHU heating coil valve passing
5.1.1 Description of Finding
AHU-1

AHU-1 supply air temperate is consistently 4-5°C higher than mixed air temperature when its heating valve is
commanded closed. This was the case when Figure 8 was captured.

As a result, additional outdoor air must be brought in as cooling to keep the supply air at setpoint. During
unoccupied operation, when outdoor air dampers are kept shut, it can also lead to overheating.

STATUS = 25 AMPS 205°C
CTRL am
ar |
MAD 551 % :
MAD MIN  HE¥- AR 18.8°C
: 18.5°C
OA ‘ p‘.‘zi |' SA

STATUS B2 AMFE

145°C CTREL oM

Hivg —me— 00%

HivR —dl Z

Figure 2: AHU-1, SAT is 5°C higher than MAT, with HCV at 0%

AHU-5

Figure 3 shows AHU-5 heating supply air by 2.5°C despite its control valve being fully closed. This suggests the
valve is passing. Figure 4 shows the supply air temperature exceeds 30°C overnight (when AHU-5 is off), which
also indicates passing.
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r\ HY-3 CLASS - o
|‘ 41°C ikl g AlR HANDLING UNIT b - CLASSROOMS
MENU PREVIOUS | FLOORPLAN |ROOM DETAILS
ON AHUS pRunnin 15T FLOOR: AHUT - CLASS
2ND FLOOR AHUZ - GiM
BOILER AHU3 - DRAMA
BOILERTABLE | AHU4-SHOP
AC1 - ADMIN AHUS - CLASS
EXHAUST FANS

STATUS 9.0 AMPS 206°C
CTRL oM .

EA Ry
MAD
MAD MIN
04, SA
STATUS 197 AMPS
CTRL ]3]
H\"\‘O
Figure 3: AHU-5 heating despite the control valve closed.
Ay AHUS_SAT_TL (20200.TL7) Trend Log - >
% | Trending | '!" E nabled
Samples 200
Graph Setup Data  Deszcription
Time W ale
071756 13-t ay-2022 8.8553
070257 13-Map-2022 19,6358
0E:47.56 13-Map-2022 17,5801
06 32:56 13- ay-2022 21.4753
06:17:56 13-May-2022 30,4021
06 02:56 13-h ap-2022 30,7055
05:47:86 13-Mayp-2022 31.0146
05 32:56 13-Mayp-2022 a1.1434
05:17:56 13-Mayp-2022 31.3186
05:02:56 13- ay-2022 31.0352
04:47:56 13 May-2022 30,0358
Figure 4: High supply air temperature overnight (before unit starts at 6:30am)
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5.1.2 Measure Description
Validate the mixed air and supply air temperature sensor readings with a manual temperature reading in the field.

Operate the affected airhandlers with the supply fan enabled and the heating coil control valve commanded fully
closed (0%). Manually measure the air temperature at the coil inlet and outlet. A temperature rise indicates a
passing valve. Furthermore, the heating coil inlet and outlet pipes should be cold after the control valve is closed
for several minutes.

Measure costs assume the control valve needs to be replaced.
5.1.3 Measure Implementation Update

[Provide confirmation details AFTER the measure is implemented and verified]

5.2 Measure 2: AHU-1 runs continuously

5.2.1 Description of Finding
AHU-1 was observed to run during its scheduled unoccupied period. Several different causes were identified
during the investigation period.

Return fan feedback sensor

The return fan feedback sensor reports that the fan runs, even when commanded off. Figure 6 shows the supply
fan is programmed to operate whenever the return fan’s status is on. Figure 7 shows AHU-1 is programmed to
operate its mixed air damper in occupied mode whenever the supply fan operates.

6.2°'C LA AIR HANDLING UNIT 1 - CLASSROOMS
MENU PREVIOUS || FLOORPLAN || ROOM DETAILS
EA Schedule ’ -
Y Y 1STFLOOR AHU1 - CLASS
} OFF } oM
2MND FLOOR AHUZ - G

T BOILER AHUZ - DRAMA

Lonine I BOIERTABLE | AHU4-SHOP

LOWRT 200°C ACT - ADMIN AHUS - CLASS

ARG R BRI EXHAUST FANS

STATUS = 25AMPS 206°C
CTRL OFF

E 'Ji_.]
EA " B0
MAD 492%
MAD MIN  EEEF--Rady
0A 54
STATUS 6.2 AMPS
| CTRL oM
His —— |
wne | [ £
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Figure 5: AHU-1 runs with open mixed air dampers even when the main schedule is OFF

45 Q
s0@If (AHU1l RFS5 > 2) OnFor 105 Then

519 LALHUL SFC 20301.Al2 = 2.4693 A
SZ@Else

539 LALHULl SFC = Off

5S4 @End If

ST

Figure 6: Return fan status enables the supply fan

56@ICF AHUlLSFS > 5 Then

57T@ DoEwer 20301.41 = 612043 A

58 @ AHUl:HIﬁjKIHP_EJLimit (LHU1 MALD RAMP + (RAHU1l RAT - 18}, 0, 100)
5@ End Do

60 ® AHULl MAD GV = (2 * AHUl SAT CO) - 100

6l® AHUl MaAD GV = Limit (AHUl MaD GV, 0O, 100}

62® AHU1l MAD GV = Max (AHUl MAD GV, AHULl MAD MIN)

63® AHUl MAD GV = Min (AHU1l_ MAD GV, AHUl MAD LL CO, RHUl MAD RAMPE)
64 @

65@ If AHULl NS5SB_GV On Then

6o @ RHTU1l _HMAD GV = 0O

€7@ End If

63 @

69@ AHUl HCWV_G6GWV = - 2 * AHUl S5AT CC + 100

T0® AHUl1l HCV_GWV = Limit (AHUl HCWV_GWV, 0, 100)

T1@Else

Figure 7: Enabling the supply fan triggers normal damper and heating coil operation

Low room temperature calculation

AHU-1 is programmed to start during unoccupied hours if the lowest room temperature (AHU1_LOW_RT) is less
than 16°C per Figure 9. However, the lowest room temperature is often a random negative value. This causes
AHU-1 to run continuously.
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11.0°C illAieEn AlIR HANDLING UNIT 1 - CLASSROOMS
MENU PREVIOUS | FLOORPLAM | ROOM DETAILS
EA Schedule ’ ORNTROL
ON Y on 15T FLOOR AHUT - CLASS
2ND FLOOR AHUZ - GYM
S BOILER: AHUZ - DRAMA,
oivas - EOILER TABLE AHU4 - SHOP
LOWY BT -744531.2 ACT - ADMIN AHUS - CLASS
AVGRT -62022.4 EHALUST FAMNS
STATUS 25 AMPS 214°C
CTRL oM
EA =
MAD 84.3%
MAD MIN EErTTTTT
(a7 SA
STATUS £ AMPS
13.9°C | CTRL Orl
Hws —— 00% |
HivR —él %|
|
Figure 8: AHU-1 DDC Graphic
42@If AHUl OCC ©On Then
43@® AHUL _RFC = On
44® RHULl NSE GV = Off
45@Else
4g @ hHUl_NSE_GV = Switch { AI—IUJ._NSE_GV, ELI-IUJ._]'_D-W ET, HSEBE SFP, NS B_SP + 1)
47@® AHUl RFC = AHUl NSB_GV 20301.AV3 = -726819.1875 °C |

43 @End If

AR o

Figure 9: The value of AHU1_LOW_RT is random (low negative number) which triggers night setback heating

5.2.2 Measure Description

Confirm whether the return fan responds correctly when commanded on and off. Confirm whether the feedback
sensor correctly measures fan current. Replace the current sensor if necessary.

Replace any failed sensors used to calculate AHUI_LOW_RT and remove any sensors from its calculation that no

longer exist.
5.2.3 Measure Implementation Update

[Provide confirmation details AFTER the measure is implemented and verified]

5.3 Measure 3: AHU-4 random operation
5.3.1 Findings

AHU-4 sometimes runs outside occupied hours, with no clear pattern.
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52°C LD AIR HANDLING UNIT 4 - CONSTRUCTION SHOP
MEMNU PREVIOUS | FLOOR: PLAN
OFF 15T FLOOR AHUT - CLASS
2ND FLOOR AHUZ2 - G
B BOILER: AHU3 - DRAMA
LOWWVAR 01°C BOILER TABLE | AHU4-SHOP
h%’&; gg} jg ACT - ADMIN AHUE - CLASS
: EXHAUST FANS
STATUS 1.0 AMPS 205°C
CTRL OM
E ".FA.I
EA i RA
MAD 300%
239°C
MAD MIN Y
04 SA

STATUS 1.7 AMPS
CTRL ON

Hit/s ——— 149%

i = —

—N\-

| |
L

Figure 10: Operating schedule is OFF (Sunday) but AHU-4 is running.

Operation of AHU-4 is triggered by occupancy data from panel 20210 in room 169. However, this panel appears to
be offline with undefined values, and the air handler operation does not match expected occupancy.

RM169_0CC contains changing values and the value of 20210.Alg.Mode is “Object Undefined”

AHU4 ROOMS_PG (20201.PG5) Program

1@ //2HU4 PROGRAM l@DoEvexy 305

2@ 2® RM169%_RT_AV = 20210.Temperature
3®LHU4 HI VAR Max (RM1&9 WVAR) 3® BRM1&9% S5P AV = 20210.5e=tpoint
4@LHU4_ LO_VLRR Min (EM1&69% VAR) 6 X X '20210 .

Min (RM169 _RT_AV)
Average (RM163_RT_AV)
le9 - C

S@LHU4 LOW_RT
6@LHU4 AVGE RT
-] =5v: occ =
EX

=

Figure 11: AHU-4 occupancy determined by panel 20210
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=-4&) Network
5_1_ BAChet Protocol
..... R GYM_STAFF_DFM (3)
-[] QBMS_AREA (20000)
[] QBMS Boiler Rm (20100)
2-g3 AHUS (20200)
3 AHU4 (20201)
i RM223 (20202)
..... i RM218(20203)
..... i RM220 (20204)
..... i RM222 (20205)
..... 4 RM140 (20206)
..... i RM138(20207)
..... i RM136(20208)
..... RO IO

----- ¥ RM169 (20210)

: i
a3 ACT (20300)

Figure 12: Panel 20210 is offline

5.3.2 Measure Description
Ensure Panel 20210 is correctly connected and that all control variables are available to other panels as required.
Savings assume AHU-4 should run during regular class hours, but currently runs randomly (50% of all hours).
5.3.3 Measure Implementation Update

[Provide confirmation details AFTER the measure is implemented and verified]

5.4 Measure 4: Reheat valves blocked or passing
5.4.1 Description of Finding

The following reheat coil valves are suspected to be passing (discharge air temperature is higher than the supply
air temperature from the air handler with the reheat coil valve commanded closed), or blocked (discharge air
temperature close to the supply air temperature from the air handler with the reheat coil valve open).

Table 5: Reheat issues

Room / reheat Air handler

RM123, RM127, RM129 AC-1 Blocked
RM107, RM108 AHU-3 Blocked
RM102, RM106 AHU-3 Passing
Recommissioning Report Page 16 of 36
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T
6E'C  ENHANCED OFF
PREVIOUS MENU AT FLOOR PLAN MNEXT
RM131

ROOM TEMP. 21.5°C
21.0°C ROOMSP.  220°C
20.0°C SAT 24.2°C
28.0°C SATSP 28.0°C

100.0 %

HEATING 100.0 %

b [
RM137 RM139
ROOM TEMP. 19.5°C ROOM TEMP. 19.3°C
ROOMSP.  20.0°C ROOMSP.  20.0°C
SAT 20.6 °C SAT 20.6 °C
SAT SP 15.2°C SATSP 20.7°C
HEATING  0.0% HEATING  0.1%
b b

Figure 13: RM123 and RM129 reheat coils providing little or no heat. AC-1 supply air temperature was 21°C.
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RM110 RM107

ROOM TEMP. 20.8 °C ROOM TEMP. 19.9 °C
ROOM SP.  22.0°C ROOM SP.  20.0°C
SAT 23.6 °C SAT 17.6 °C
SAT SP 28.0°C SAT SP 27.8°C
HEATING 100.0 % HEATING 100.0 %
COOLING COOLING

Lo Lo
RM106

ROOM TEMP. 20.4°C
ROOMSP.  20.0°C
SAT 228 °C
SAT SP 15.2°C
HEATING  0.9%

COOLING

L

Figure 14: AHU-3 reheat coils. Little or no heat from RM107, RM108 reheats. RM102 and RM106 are heating
even with valves at 0%. AHU-3 supply air temperature was 18.8°C.

The passing valve in room 102 is overheating the room. This causes AHU-3 to lower its supply air temperature
setpoint and draw more outdoor air. This extra outdoor air needs to be reheated, increasing gas use.
5.4.2 Measure Description

Investigate the identified reheat coils:

e Confirm correct movement of the valve in positions from closed (0%) to fully open (100%).
e Confirm coils are clean and air flow matches design.
With boilers and air handler fans enabled:

e C(Close the valve fully, then confirm the vent discharge temperature matches the temperature of air
supplied by the air handler, and that pipes leading to/from the cool quickly after the valve is closed.

e Open the valve fully, then confirm the pipes leading to/from the coil warm up, and that the air
temperature rise over the coil matches specifications.

5.4.3 Measure Implementation Update

[Provide confirmation details AFTER the measure is implemented and verified]
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5.5 Measure 5: Daily HVAC operation schedule
5.5.1 Description of Finding

The main HVAC schedule starts AC-1, AHU-1, AHU-3, and AHU-5 at 4am, Monday to Wednesday. On Thursday and
Friday, the systems start at 7am, without any issues, which indicates that it should be possible to delay startup to
7am on the other days.

.
T8 OM_MAIN_SCH (20100.5CH1) Schedule — b4

-5

Last On 06:30:00 06-May-2022 Mext On 04:00:00 03-May-2022  Controller Time/Date
Last Off 16:00:00 05-May-2022 Mext OFf 16:00:00 08-May-2022  12:55:29.42 0-Map-2022

Main  Setup Description

tonday |

Tugsday |
Wednesday |
Thursday |
Friday |
Saturday |

SHUTDOWN...|

OM_HOLIDAY |

Figure 15: Main building operations schedule

5.5.2 Measure Description

Update the main building operations schedule (QM_MAIN_SCH) to start at 7am on all weekdays. Monitor room
temperatures on Monday mornings, to determine if the Monday start time needs to be adjusted.

For further savings, the DDC can be programmed to adjust start times based on outdoor air temperature and
room temperatures, since it takes more time to warm up the building on a cold morning than on a warmer day
when the building has retained most of the heat from the previous day. This is commonly known as “optimal
start”. The start time should be calculated separately for each air handler since they have different occupancy
times.

5.5.3 Measure Implementation Update

[Provide confirmation details AFTER the measure is implemented and verified]

5.6 Measure 6: Summer HVAC operation schedule
5.6.1 Description of Finding
There is no evidence of a summer shutdown schedule for the HVAC system this year (2021) or in previous years.

Based on observation of the DDC system on 7 July 2022, the HVAC system maintains regular operation during the
summer break. The occupancy of the school during this time is unknown, but it assumed that it is largely
unoccupied.
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Figure 16: Main building operations schedule

5.6.2 Measure Description
Add summer shutdown days to the QM_HOLIDAY schedule.

Define appropriate daily/weekly schedule to main schedule. For the sake of saving calculations, a two-hour
morning flush during unoccupied holidays is assumed.

5.6.3 Measure Implementation Update

[Provide confirmation details AFTER the measure is implemented and verified]

5.7 Measure 7: DHW pumps run continuously
5.7.1 Description of Finding

The DHW recirculation pump control is overridden on in the DDC, causing it to operate continuously. Disabling
the distribution pumps when the building is unoccupied would provide small electricity savings from reduced
pump hours and gas savings from reduced distribution losses.

6% DHW_PC™ (20100.8014) Binary Output - X
KT —" T
| Control Signal  OFF atPrioity 8 fom  1112DEV1112 ‘
| Feedback Disabled ‘ Min On/0Ff Delay 0 Saoe ‘
Last aN 033047 18-4pr-2022
Last OFF R
Description Setup Device Priority Amray

Figure 17: DHW recirculation pump override

Recommissioning Report Page 20 of 36

149



We're working together to help B.C. save energy.

Prism & BCHydro FORTIS B
Power smart Energy at work

5.7.1 Measure Description

Create a pump schedule to match occupancy, including custodial staff working outside regular occupancy hours.
Remove manual override.

5.7.2 Measure Implementation Update

[Provide confirmation details AFTER the measure is implemented and verified]

5.8 Measure 8: Exhaust fan feedback
5.8.1 Description of Finding
The feedback sensor values for several exhaust fans do not match the fans’ commanded state.

While this is likely due to sensor defects or calibration errors, the function of the fans should be investigated.
Failed fans can cause indoor air quality issues. Exhaust fans operating continuously will use unnecessary
electricity to spin the fan and gas from heating the infiltrated makeup air.

Table 6: Mismatch between commanded state and feedback

Storage (104,112) Running (16.3 Amps)

EF-4 Storage (116) Off Running (16.9 Amps)

EF-9 Main washrooms On Not running (0 Amps)

EF-19 Rm 169 On Not running (0 Amps)
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COMTROL STATUS
1 Gvh CHAMGE ROORMS 2.1 AFE
2 RkA104 AND Ek172 23.7 AMPFS
4 Rk116 18.1 AMFS
5 Rk125 14.0 AMPFS
9 15T AND 2MD FLOOR 0.0 AMFPS
10 Rk4209 0.0 AP
11 BM207, Br211, Bh213 0.0 AkdFE
12 Rh215 0.0 AkdFE
16 Rh163 0.0 AkdPE
18 BMS-165167.171.221 0.0 AFPS
19 Bh1E6Y9 - SHOF 0.0 AMFPS
20 TELECOK 217

EF nao. SEres: COMNTROL STATUS

1 GYv'M CHAMGE ROOMS 0.0 AMFS
2 BM104 AND ERMI12 16.3 AMFS
4 RBM11E 16.9 AMPZ
5 RM1ZE 0.0 AMFS
9 15T AND ZND FLOOR 0.0 AMEFS
10 Rr4204 0.0 AMFS
11 BMED7, BEMETT. BZ213 0.0 AMFS
12 Br215 0.0 AMES
15 RM1B3 0.0 ARFES
18 RME-185,167.171.221 0.0 AMFS
19 BM16Y - SHOF 0.0 AMFS
20 TELECOMM 217

Figure 18: Exhaust fans at different times

5.8.2 Measure Description

Confirm in the field whether each exhaust fan operates when commanded and if the status aligns with its actual
state.

5.8.3 Measure Implementation Update

[Provide confirmation details AFTER the measure is implemented and verified]

5.9 Measure 9: AHU-4 damper issue
5.9.1 Description of Finding

AHU-4 mixed air temperature equals return air temperature in Figure 19 despite a 30% open mixed air damper.
This suggests the dampers are not functioning, and the RM 169 Construction Shop served by AHU-4 is not getting
any outdoor air. This reduces indoor air quality and cooling, reducing occupant comfort.
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Figure 19: AHU-4 with RAT equal MAT

5.9.2 Measure Description
Visually confirm the AHU-4 dampers operate when commanded to various positions. Check for obstructions to

the outdoor air supply.
Measure costs are for replacing one damper actuator.
There are no energy savings for this measure.

5.9.3 Measure Implementation Update

[Provide confirmation details AFTER the measure is implemented and verified]
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6.0 Measures to be considered for Future Implementation

This section provides an overview of each measure (that was identified but was not selected as part of this C. Op.
project, but maybe considered for future implementation), recommendations for implementation, and the most

suitable method for providing evidence of implementation. See Appendix A - Investigation Phase Summary Table
for more details.

6.1 Measure 10: Replace AC-1 condensing unit with air-to-water heat pump

AC-1's condensing unit is original to the building (2002) and at the end of its predicted service life. It could be
replaced by a reversible air-to-water heat pump. The heat pump could be connected to the existing heating coils
in AC-1 and the three other air handlers on the roof. During winter, the heat pump would operate in heating
mode, and provide 1% stage heating to the four air handlers. When required, additional heat would be supplied
from the existing boiler loop.

During summer, the heat pump and air handlers could be isolated from the rest of the boiler loop, and the heat
pump would provide chilled water to AC-1, with either the existing coil, or a new larger coils serving as a
switchover coils. Cooling could also be provided to the other nearby air handlers if desired?, but this would require
a larger heat pump at a higher project cost.

Estimated costs include all work required to replace the condensing unit with a heat pump. While a heat pump
installation is likely to be more expensive than like-for-like replacement of the condensing unit, it is more cost
effective than installing both a new condensing unit and a separate heat pump. If the heat pump is sized similarly
to the existing condensing unit (20 Tons), it would be able to operate on the existing electrical circuit.

A feasibility study is recommended as the next step to assessing the viability of this project and alternatives.

Heating water supply temperatures, and heating coil operation for the four impacted air handlers should be

trended through the heating season to confirm savings potential. Mechanical and structural assessments are
required to refine the cost and viability of the project.

1 This help achieve any climate resilience goals that require managing extreme heat events.
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Figure 20: Possible location of ASHP on roof with new loop

6.2 Measure 11: Air source heat pump connected to boiler plant

The boiler supply temperature setpoint was observed to reset to low temperatures (50°C or below) at moderate
outdoor temperatures (4°C and above), and the supply water temperature could likely be adjusted even lower.
This makes the building a potential candidate for connecting an air source heat pump to the hydronic loop.

One possible location for an air-source heat pump would be in the gated storage/dust-collector area next to the
construction classroom. Alternatively, any location near the school might suffice with fencing around the heat
pump. It may also be possible to install the heat pump in the mechanical room, with outdoor air ducted through
the heat pump.

During winter, the heat pump would operate in heating mode, and provide 1% stage heating to all heating coils in
the building, with supplemental heating from the boiler plant. During colder periods, when the heating system
requires higher water temperatures than what the heat pump can produce, the system would switch to full gas
heating mode.

Estimated costs include all work required to install a new heat pump in the storage area. Alternative locations
would involve higher costs. The need or cost for an electrical service upgrade has not been evaluated.

A feasibility study is recommended as the next step to assessing the viability of this project. Heating water supply
temperatures, and heating coil performance should be trended through the heating season to confirm the heat
pump could operate for most of the heating season. Mechanical and structural assessments are required to refine
the cost and viability of the project.
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Boiler room
HV-4/HV-5

Figure 21: Possible location for ASHP in the covered storage/dust collector area

Recommissioning Report Page 26 of 36

155



We're working together to help B.C. save energy.

Prism & BCHydro FORTIS BC
Sl Power smart Ena%(afmmé

Figure 22: Possible alternative locations for an air-source heat pump connected to the heating loop
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7.0 Next Steps - Implementation Phase and Completion
Phase

7.1 Implementation Phase

To continue in the program, the owner is responsible for implementing the selected bundle of measures that pay
back in two years or less. Using the Recommissioning Report for implementation allows flexibility in how the
selected measures are implemented. Options include: utilize in-house building staff, hire the C.Op Provider to
implement or provide technical assistance, contract with outside service contractors, or any combination of the
above.

7.2 Completion Phase

C.Op Service provider will follow up after implementation of the selected measures and update this
Recommissioning report and Recommissioning Workbook.

The updated report for the implemented measures includes but not limited to: date of completion of each
measure, new or improved sequences of operation, the energy savings impact of the measures, the requirements
for ongoing maintenance and monitoring of the measures, and contact information for the service provider, in
house staff, and contractors responsible for the implementation. When feasible, verification data should include
trends or functional test results, though other methods, such as copies of invoices, site visit reports, and
before/after photos, may be acceptable.

The C.Op Service Provider will conduct an in-house (teleconference) session for the Applicant and the appropriate
building operations personnel covering the new documentation, measures that were implemented, and
requirements for ongoing maintenance and monitoring. Document the attendance of the building operations
staff.

The updated Recommissioning Workbook and updated Recommissioning Report will be submitted to the owner
and the program for review. See Appendix B: Completion Phase Summary Table for more details on implemented
measures.
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Investigation Phase Summary Investigation Phase
. . " . Est. GHG
Energy Savings Cost Savings Financial Reduction
. ; . Enter "x" if
) ) Include Demand Electrical Estimated Measure Simple tonnes
ECM # Measure Title Measure History Fuel (GJ) | Total ($/yr) DESELECT for
cost (kw) (kWh/yr) Cost ($) Payback (yrs)| CO2e/yr |. i
implementation
ECM-1 AHU heating coil valve passing New 1 - - 467 | S 5,666 | S 9,500 17 23.3
ECM-2 AHU-1 runs continuously New 1 - 64,275 120 | S 7,793 | $ 800 0.1 6.7
ECM-3 AHU-4 random operation New 1 - 26,282 21(s 2,854 | $ 700 0.2 1.4
ECM-4 Reheat valves blocked or passing New 1 - - 58S 698 | $ 4,800 6.9 2.9
ECM-5 HVAC daily schedule New 1 - 15,362 58| S 2,218 | $ 400 0.2 3.1
ECM-6 HVAC summer schedule New 1 - 13,452 - S 1,326 | $ 600 0.5 0.1
ECM-7 DHW pumps run continuously New 1 - 627 23|$S 335 (S 600 1.8 1.1
ECM-8 Exhaust fan feedback New 1 - - - S - S 1,100 #DIV/0! -
ECM-9 AHU-4 damper issues New 1 - - - S - S 1,000 #DIV/0! -
ECM-10 Replace AC-1 condensing unit with air-to-wf New 1 - - 62,440 635 | S 1,543 | $ 284,614 184.5 31.0
ECM-11 ASHP connected to boiler plant New 1 - |- 73,756 809 | S 2,537 | $ 307,151 121.1 39.6
TOTAL (Previous, still working): - - - S - n/a n/a -
TOTAL (All potential measures for Implementation): - - 16,198 2,191 | $ 24,969 | $ 611,265 24.5 109.1
TOTAL (Selected measures only): - 119,998 748 | $ 20,889 [ $ 19,500 0.9 38.6
Implementation cap @$0.25/ft2 $ 13,280
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Appendix B: Completion Phase Summary Table

[Paste image of Completion Summary Table from the RCx Workbook AFTER Implementation]

Recommissioning Report Page 30 of 36

159



We're working together to help B.C. save energy.

& BC Hydro FORTIS BC
Power smart Energy at work

Appendix C: Sample Training Outline

[Completion Report AFTER Implementation]

The Commissioning Provider (C.Op Provider) may customize the outline for the training and developing
the training materials. Before preparing the training outline and materials, the C.Op Provider should
assess the related level of knowledge of the building operators, to set up the training accordingly. For
reference, the Program provides the following sample outline for the training:

m  Background on the energy use of this particular building

o Present Energy Utilization Index

o Describe Operating Schedules and Owner’s operating requirements
m  RCxinvestigation process used in this building

o Describe the methods used to identify problems and deficiencies

o Review the RCx Workbook
m Implementation process in this building

o Describe the measures that were implemented and by whom

o Walk around the building to look at any physical changes or step through the new
control sequences at the operator workstation

o Provide as many details about implementation as necessary to describe what was done

o Describe improved performance that these measures will create (show trends if
available)

m  O&M requirements
o Describe the O&M requirements needed to keep these improvements working

o Describe how the staff can be aware of energy efficiency opportunities and begin
looking for additional savings potential

The C.Op Provider should follow the outline to prepare materials, as necessary, to hand out at the
training session.
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Project ID

Company Building
Name Name(s)
Facilit
y City Province
Address

Training Details

Location

Date

Commissioning
Provider/Trainer

Materials Attached

[ Agenda

[ Materials used for training

[ List of individuals who attended

COMMISSIONING PROVIDER SIGNATURE

By signing this Training Completion Form, | verify that this training took place with the listed attendees.

Commissioning Provider (print name):

Signature:

Date:

FACSIMILE/SCANNED SIGNATURES: Facsimile transmission of any signed original document, and the retransmission of any
signed facsimile transmission, shall be the same as delivery of the original signed document. Scanned original documents

transmitted to BC Hydro as an attachment via electronic mail shall be the same as delivery of the original signed document. At
the request of BC Hydro, C.Op Provider shall confirm documents with a facsimile transmitted signature or a scanned signature
by providing an original document.
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0O & M Manual
- Describe updates below and attach copies of new
0 & M Manual updated or amended portions
0 & M Manual not updated [ Province reasons below
Building has no O & M Manual
Building Plans (“as-builts”)
Building Plans updated a Describe below
Wiring diagrams updated N Describe below
[ Describe below

No plans or diagrams updated

EMS Programming

New sequences of operation on file

Specify location of file and attach copy

Printed screenshots on file I

Specify location of file and attach copy

Equipment Manuals

Recommissioning Report
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Manuals for new equipment are on file Describe below (attach copy if applicable)
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Checklist of subjects discussed at training
Explain investigation process and how measures were identified [
Describe implemented measures, and how they are reducing energy usage [
Building walkthrough to show implemented measures [
Describe methods for monitoring and maintaining optimum system performance related -
to implemented measures
Describe scenarios where system setting changes would be required, and how to
maintain optimum energy efficiency, e.g., seasonal-based manual adjustments to [
setpoints.
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Name

Title

Building (address or
name)

Contact information (e-
mail and/or phone
number)
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1.0 Introduction

Prism Engineering is pleased to present the results of the Investigation Phase that was conducted as part of BC
Hydro’s Continuous Optimization for Commercial Buildings Program for School District 69. The objective of an
Investigation is to identify deficiencies and improvements in the operation of a facility’s mechanical equipment,
lighting, and related controls, and determine opportunities for corrective action that reduce energy consumption
and preserve the indoor environmental quality.

This document is a complete record of the work performed at this facility, including the in-depth investigation of
the building systems and the implementation of selected measures to optimize building performance.

The Recommissioning Investigation Report provides an overview of the recommendations for the implementation
of measures. This information is not considered a specification or detailed sequence of operations. The intent is
to provide an overview of the recommendation that can be built upon during the implementation phase as part of
any detailed design that may be required. Certain measures may require further investigation and specification
for the correct implementation by the owner or the DDC contractor.

Nine recommended retrofits were identified as a part of this investigation. The proposed measures will be
reviewed in a meeting with SD69 and Prism Engineering representatives to determine which measures will be
implemented.

Recommended retrofits for implementation include:

o Measure 1: AHUs running overnight

J Measure 2: AHU Schedules

J Measure 3: Summer schedules

J Measure 4: Boiler temperature override

. Measure 5: AC-2 valve and damper control

J Measure 6: Ineffective Reheat Coils

o Measure 7: Broken HV-5 SAT sensor

o Measure 8: HV-2 return fan not running when SF is at 40%
. Measure 9: AC-1 mixed air temperature

These measures are presented in the Investigation Summary Table (see Appendix A).

While the investigation focuses on low-cost improvements with short paybacks, some capital improvement
opportunities may also be identified. Major retrofit measures are beyond the scope of this program, but other BC
Hydro and FortisBC programs provide a variety of incentives to complete the retrofits. Retrofits were identified as
a part of this investigation that could potentially qualify for other BC Hydro and FortisBC programs, these
measures are described in Section 6.

Retrofits include:

J Measure 10: Replace chiller with reversible heat pump

Recommissioning Report Page 3 of 33
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2.0 Project Overview

Project Information Complete cells this background colour
RCx Project File # BCH-07833
Date of Workbook Update 12-Jul-2022
Organization School District 69
Building Name| Springwood Elementary School
Building Type Large School
Location (City) Parksville, BC
Owner Contact Phil Munro
Investigation Phase start date 01-Feb-2022
Participated in previous BCH RCx program? No

Previous RCx File #
Previous RCx completion date

Building Information

Facility Area (ft2) 56,694
Annual elec consumption (kWh) 309,465 5.5 |[kwh/ft?
Annual elec costs (S)| S 30,487 | S 0.10 [Avg. $/kWh
Fuel type Natural Gas
Annual fuel consumption (GJ) 1,199 5.9 |ekWh/ft?
Annual fuel cost ($)| $ 14,535 | S 12.1 |Avg. $/GI
Total GHG emissions (tCO2e/yr) 63
Total Energy Cost| $ 45,023 | $ 0.79 |$/ft?
Energy Use Intensity (ekWh/ft2) 11.3
Year for energy data above 2021
Recommissioning Report Page 4 of 33
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3.0 Savings Summary

Savings Summary Previous, still working New + Previous, rectify + Previous, documented
Identified Selected Impl ted
# of measures 0 10 9 9
Re-claim Savings Total Savings | % Savings Total Savings % Savings Total Savings % Savings

Electrical savings (kWh/yr) - 102,019 33.0% 170,450 55.1% 170,450 55.1%

Fuel savings (GJ/yr) - 983 82.0% 171 14.3% 171 14.3%

Cost savings ($)] S - S 21,971 48.8% S 18,867 41.9% 18,867 41.9%

GHG reduction (tCO2e/yr) = 50.1 79.4% 10.4 16.4% 10.4 16.4%

# of Abandoned measures 0

Recommissioning Report Page 5 of 33
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4.0 Brief Description of Existing System

This section contains a brief description of the existing HVAC and Controls system. The information is intended to
provide a general overview only.

4.1 Facility Description

The Springwood Elementary School was built in 1996 and has a floor area of 56,694 sqft. The building contains
classrooms, admin offices, gym, library, music room, and technical teaching spaces.

Table 1: Occupancy Schedule

Classrooms All schooldays 8:55am 2:45pm

Office hours All schooldays 8:00am 3:30pm

Table 2: Operating Schedules

Mon/Tue/Thu/Fri 6:30am 3:30pm
Main equipment schedule

Thursday 6:30am 9:30pm
DHW Monday-Friday 6am 9pm

Monday-Friday 6am 3:30pm
AC-1

(9pm Thu)

Monday-Wednesday 4am 4:30pm
HV-1, HV-5 Thursday-Friday 7am 4:30pm

Monday and Friday 6pm 7pm

Monday-Wednesday 4am 4pm (9pm Tue)
HV-2, HV-3, HV-4, AC-2 Thursday-Friday 7am 4pm

Mon/Fri (HV-3 only) 6pm 7pm

Outside occupied hours, air handlers run when required to maintain room temperatures. During occupied hours,
boilers are enabled when outdoor air temperature is below 15°C. Outside occupied hours, the boilers operate
when outdoor air is below 12°C.

Recommissioning Report Page 6 of 33
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4.2 Heating System

Heat is provided by five 399 MBH (input) IBC condensing gas boilers. Boilers B-2 to B-5 heat a secondary loop
through a low loss header. Boiler B-1 can either heat domestic hot water through a heat exchanger or supplement
building heating, per the current requirements of the building.

—
M—

pRevious | wmenw |

Main Floor Plan Second Floor Plan Alr Conditioning Unit AC-1
Boller System Domestic Hot Water System Chilled Water System Pump Room B105

Heating Ventilating Unit HV-1 Heating Ventilating Unit HV-2 Heating Ventilating Unit HV-3 Heating Ventilating Unit HV-4
Secondary Loop Heating Ventilating Unit HV-5 Storm and Sanitary Sump

Figure 1: Boiler plant in the DDC

Recommissioning Report Page 7 of 33
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Figure 2: B-1 supplies both DHW and space heating via two boiler pumps

The heating water supply temperature setpoint was manually set to 60°C when observed during Prism’s study.
Heating water is distributed to several air handlers, room terminal reheat coils, fan coil units, and radiators.

Table 3: Heating Water Pumps

I N L

BP1A Boiler Pump from B-1 to DHW heat Unknown Unknown Unknown
exchanger
BP1B to BP5 Boiler Pumps for space heating Unknown No Unknown Unknown
P-1 Secondary loop to building 3 HP Yes 12.62 /s 108 kPa
P-HCHV2 HV-2 heating coil 335 W No 0.631/s 79.2 kPa
P-HCHV3 HV-3 heating coil 335 W No 0.601/s 79.3 kPa
P-HX1 DHW heat exchanger to storage tank Unknown Unknown  Unknown Unknown
P-DHWR DHW building circulation 265 W No Unknown Unknown
Recommissioning Report Page 8 of 33

173



We're working together to help B.C. save energy.

.
I rism w ydro FORTIS BC
Power smart Energy at work
"N MENU ) )
SRR oF Springwood Middle School - Secondary Loop
PREVIOUS MENU
HCC RWT
344°C
= »
L% TO/EROM
HCC11/HCC12
’ . HCHW3 RWT
TO/FROM 17.7 °C
BOILERS !
S o — ] v
u HCHV3
»
9 ———
PHCHWZ WLV HCHV2 RWT
i 498 °C -
R P-HCHV3
- PHCHW3 VLV
E HCHW3 RWT Control ON 4
177°¢ 0.0% Status 30A
L%
P-HCHV2 oy
: - = HCBOS,
Control OoN — - nhlf
Status 31A
e —— HCB11 VLV
95.8 %
DIFF PRES
12.1 psi
e R:WT 12.2 psi HCB10 VLV
533°C 100.0 %
P-1 ! /
Enable ON u P Jl < eoas ver
Speed 83.1% - oy
b 83.8% DP1VLV TO/FROM
Alarm OFF 0.0 % i MAIN LOOP
e D o

Figure 3: Secondary loops

4.3 Cooling System

Cooling is provided by a chiller which serves cooling coils in air handlers AC-1 and AC-2.

The chiller was manually disabled during the investigation phase. The DDC is programmed to enable the chiller
when the outdoor temperature exceeds 15°C and AC-1 or AC-2 request cooling.

4.4 Ventilation System

Ventilation is provided by the air handlers show in in Table 4.

Table 4: Air handlers

AC-1 Administration

AC-2 Tech C110

HV-1 Multi-purpose.
Music.

HV-2 Gymnasium

Recommissioning Report

3698 I/s

944 1/s

6110 1/s

77921/s

10 HP
Constant speed
3HP

Constant speed
10 HP
Constant speed
10 HP

Variable speed

5 HP

5 HP

5 HP
Variable speed

Cooling
Heating,
Cooling

None

Heating

Page 9 of 33

Mixed
Min 30% OA
Mixed
Min 30% OA
Mixed
Min 20% OA
Mixed
Min 30% OA
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HV-3 Block A Classrooms 9812 /s 20 HP 7.5 HP Heating Mixed
Constant speed Min 30% OA
HV-4 Construction 944 /s 3 HP - Heating Mixed
Min 30% OA
HV-5 Boiler Room 590 I/s % HP - None Mixed

4.5 Domestic Hot Water System

Domestic hot water is heated by B-1 through heat exchanger HX-1 and stored in a 473 | tank. A pump recirculates
domestic hot water through the building. The tank temperature setpoint is 60°C.

Two large decommissioned hot water tanks have been left in the boiler room.

RECIRC TEMP

60.9 °C Control OFF Schedule

Status 0.0 A
- &

" TofFrOMm
SPACE

[ -

LOAD RWT SOURCE RWT
384 °C 27.2°C
TANK TEMP _I\ !
60.9°C = 3 &
60.0°C - Control OFF
Status 0.0A
LOAD SWT SOURCE SWT

54.6 °C 29.5°C

Figure 4: Domestic hot water system

4.6 Controls System

The HVAC system is controlled by a Delta Controls DDC, using ORCAView 3.40 software. Remote access to the
system is available. Trends are not available from the DDC graphics screens.

An IBC boiler controller provides stages the boilers to meet the secondary loop heating water supply temperature
setpoint and domestic hot water setpoint.
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5.0 Measures Selected for Implementation (Under C.Op.
Program)

This section provides an overview of each measure, recommendations for implementation, and update after
implementation.

For each measure, costs, savings and payback calculations can be referenced in the Investigation Summary Table
(see Appendix A).

5.1 Measure 1: AHUs running overnight
5.1.1 Description of Finding

Several air handlers run for long periods overnight, while attempting to maintain night setback temperatures.

A5 HV3I_SFC_COV_TL (10300.TL15) Trend Log — *
o0y L
Samples 100
Saved to H: Drive

Graph Setup Data  Description

Tirme " alue

18:00:20 13-Map-2022

13:39:16 09-Map-2022
18:00:20 09-h ap-2022
16:32:17 09-h ap-2022
12:00:21 06-M ap-2022
16:53:47 06-h ap-2022
00:22: 03 05- ay-2022
17:17:06 04-h ap-2022
04:00:20 03-h ap-2022
19:18:25 02-Map-2022
13:00:20 02-h ap-2022
16:21:27 02-Map-2022
14:10:48 30-4pr-2022
20:33:55 29-Apr-2022
12:00:20 29-&pr-2022
16:39:57 29-4pr-2022
01:20:03 29-Apr-2022
16:39:07 28-2pr-2022

B R

P e O P G G NG . P

Reset Samples

Q. Cancel Apply ‘1?

Figure 5: HV-3 supply fan operates almost continuously, running from 9 May to 13 May, then starting soon after.
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é‘:u.‘l\'a_l‘l.ﬂ.uluu - rmain [.'I.'-'\J_l.'l.HJ.)l.rU, .'.L\'J_J.'l..H.J._J_J__l.rU.I

25 @

260/ /[***CONTROL SEQUENCE®* ® &)

27T@If HV3_FZ Off Then

2z @ If (HV3_MODE > 1) Or (Enhanced_ Air_ SCH_BV = On) Then
zZ9 0 HV3 _5FC = On

309 El=se

210 HV3 SFC = Switch ( HV3_S5FC, HV3I_LO_VAR, - 1, 0)
20 End If 'IC'BC'C'.L\'JE:—1.94383=CJ
330 If HV3_5F5 > 2 Then

4@ //[***NORMAL COPERATIOCN

350 HV3 RFC = On

Figure 6: HV-3 switches on when any room it serves drops below the night setback temperature.

The boilers are disabled when the school is unoccupied, so the AHUs are unable to increase room temperatures,
even with heating coil valves fully open.
|

1298°%¢ ENHANCED ~ OFF
PREVIOUS MENU

pringwood Middle School - Heating Ventilating Unit HV-3

| RAT Contral oN
17.8°C Status 16A

Al2e

Control OoN
Status 124 A

Control OFF
Status 00A

Mixed Air Damper

0.0% m

Filter Pressure SAT
I MAT 164.1 Pa Freeze Stat 18.4°C A213
171°C - OFF 2197¢
1 HV-3 Room Terminal Reheats #1

HV-3 Room Terminal Reheats #2 Control OFF
Status 0.0A

HV-3 Room Terminal Reheats #3

Control ON
Status 418 A

HWR o
A221
.\ E
HWS o Control Control OFF
Status 0.0A Status 0.0A

HVAC CONTROL
Main Floor Plan Second Floor Plan Alr Conditioning Unit AC-1 Alr Conditioning Unit AC-2
Boller System Domestic Hot Water System Chilled Water System Pump Room B105
Heating Ventilating Unit HV-1 Heating Ventilating Unit HV-2 Heating Ventilating Unit HV-3 Heating Ventilating Unit HV-4
Secondary Loop Heating Ventlating Unit HV-5 Storm and Sanitary Sump

Figure 7: HV-3 night setback operation: heating coil 100% open but no heat available from boilers, so the supply
air only increases slightly (due to heat from the fan).

The night setback setpoint has been manually overridden to 19C, which makes it more likely that the air handlers
need to run.

Recommissioning Report Page 12 of 33

177



We're working together to help B.C. save energy.

Prism { BCHydro FORTIS BC:
Power smart Energy at work
€3 CP1_BLG_NSB (10100.A4V4) Analog Variable - x|
@ 19.0 °C [ 130°C =
Auto Value 15
Control Source 180.0EV180

| Description Setup

ak Cancel Apply ‘1?

Figure 8: The main building night setback temp is 19°C. It is overridden from a default “Auto Value” of 15°C

A5 HVZ_SFC_COV_TL (10100.TL17) Trend Log - *
~y L
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Graph Setup Data Description

Time W alue
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16:00:00 24-Mar-2022
22:46:24 23Mar-2022
16:00:00 23-Mar-2022
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Figure 9: HV-2 supply fan stays on over weekends (18-21 and 25-28 March)
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48 S/ [***CONTROL SEQUENCE®** *]

49

SO@If HVZ _FZ Off Then

519 If (HvZ_MODE > 1) ©Or (Enhanced_Air SCH_BV = 0On) Then

529 HV2Z SFC = 0On

530 HWV2Z SF_WVsSD = HWV2Z SPFEED

54 @ Else

55 @ HWV2Z SFC = Switch ( HVZ2Z_ _S5FC, HWV2Z LO_ VAR, - 1, 0O)

S8 @ Hwz SF_WVsD = 40 * HVZ_ S5SFC ‘ID‘ICI]AWZ:—‘I.SB'ITS*CI

57T @ End If

Figure 10: Similar logic for HV-2

21@If HV1 FZ Off Then

229 If (HV1 _MODE > 1) Or (Enhanced_Air SCH BV = 0On}) Then

23 @ HV1l_ SFC = 0On

240 Else

25 // HV1l SFC = Switech ( HV1_SFC, HV1_LO VAR, - 1, 0) f/

2e @ HV¥1l_SFC = Switch ( HV1l_SFC, 10101.B102_ RT, le&, 17) //GERRY TEST JAN 2018//

27 0 End If

Figure 11: Similar logic for HV-1, but using a lower night setback setpoint (16°C)

The boiler plant is disabled whenever the building is unoccupied, regardless of outdoor air temperature.

N\ MENU - ] X

PREVIOUS

Figure 12: Boilers are disabled during unoccupied hours even when outdoor air is below the 12°C lockout

The boiler program sets the BLR_UNOCC_OAT_ENABLE_BYV variable to “ON” when outdoor temperature is below
12°C, but this value is not used in the program.
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28@Else - UNOCCUPIED
29 @ BLR_UNOCC_OAT ENABLE_ BV = Switch ( BLR_UNOCC_OAT_ENWABLE_BV, OAT_A4AV, 12, 14)
3009 BT_R_OBT_EN'IDDSS.B'M:ON' Off
31@End If
32 @
Figure 13: Boilers are supposed to enable at 12°C when unoccupied.
IZ @
338/ /ENABLE/DISABLE BOCILERS BASED ON DDC CARALENDAR
34 @BLR_ CAL DISABLE BV = BOILER_SHUTDOWN
358//GENERAL ENABLE BASED OCON DDC CALENDAR LND OAT
36 @ BLE_ENABLE = BLR_ OAT_ENABLE BV * (BLR_CAL DISABLE BV = Off)
370 10000.BV1 = OFF |

Figure 14: The BLR_UNOCC_OAT_ENABLE_BV variable is not referenced in the logic that enables the boilers.

5.1.2 Measure Description

Reduce the unoccupied setpoint to 15°C. Enable boilers below 12°C outdoor temperatures (this can be reduced
after observing how the HVAC system operates during cold periods).

5.1.3 Measure Implementation Update

[Provide confirmation details AFTER the measure is implemented and verified]
5.2 Measure 2: AHU schedules

5.2.1 Description of Finding

Air handlers AC-2, HV-1, HV-2, HV-3, and HV-4 follow the BLDG_SCHED1 schedule and are scheduled to start three
hours earlier on Mondays through Wednesdays than Thursdays and Fridays.

Recommissioning Report Page 15 of 33

180



We're working together to help B.C. save energy.

Prls & BC Hydro FORTIS BC
ENGINEERING Power smart EW dfm')é

% BLDG_SCHED1 (10100.5CH1) Schedule - *

om on |l A Contioller Time/Date 134547 21-Jun2022

Main  Setup Details Description

oom
=] |-}

©>® June 19, 2022 to June 25, 2022

Sunday 19 Monday 20 Tuesday 21 Wednesday 22 Thursday 23 Friday 24 Saturday 25

7z 00

3 00

4 00

5 00

E 00

7 00

g i}

9 00

1000

.HUO

1200

1300

Figure 15: BLDG_SCHED1 schedule
5.2.2 Measure Description
Set morning startup time to 7am for air handlers AC-2, HV-1, HV-2, HV-3, and HV-4 on all school days.

A longer warmup period may be required on Monday mornings, since the building has had time to cool over the
whole weekend. Monitor room temperatures on Monday morning, and adjust the start time as required.

5.2.3 Measure Implementation Update

[Provide confirmation details AFTER the measure is implemented and verified]

5.3 Measure 3: Summer schedules

5.3.1 Measure Description

There are no summer break schedules set up for summer 2022 in the DDC. The last summer break events were
set up were in 2020.

While equipment may be shut off manually during the break, it is more reliable to schedule this in the DDC.
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Figure 16: HVAC schedule BLDG_SCH for July 2020, 2021, and 2022

5.3.2 Measure Description

Define a summer break weekly schedule (for example a short morning flush). Add calendar exceptions for the
summer break period (July and August). Savings calculations assume normal school week operation is replaced
with a 2 hour flush on each weekday.

5.3.3 Measure Implementation Update

5.4 Measure 4: Boiler temperature overridden to 60°C
5.4.1 Description of Finding

The heating water supply temperature setpoint is overridden to 60°C. The DDC programming often calculates the
optimal heating water supply temperature setpoint at 40°C. Lowering the heating water temperature reduces gas
use through increased boiler condensing efficiency and lower distribution losses.

@ BLR_HWST_SP (10000.A¥13) Analog Variable — *
%| 60.0 °C | [ soocc H 4
Auto Value 40
Control Source BO0.DEVEND

Description  Setup

Figure 17: Heating water setpoint manually set to 60°C but the logic calculates setpoint to 40°C. The outdoor
temperature was 14.4°C at this time.

5.4.2 Measure Description

The supply water temperature during the recent 2021/22 heating season should be confirmed. If the system
heated the building successfully with 60°C supply water, this is recommended as the new maximum supply
temperature (rather than the current 77C°).
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The temperature setpoint should be allowed to drop lower when outdoor temperature and heating load permits
it. This may require tuning the programming that optimizes the setpoint.

5.4.3 Measure Implementation Update

[Provide confirmation details AFTER the measure is implemented and verified]

5.5 Measure 5: AC-2 valve and damper control
5.5.1 Description of Finding

Figure 18 shows AC-2 modulating its cooling coil valve prior to fully opening its outdoor air damper. At the
outdoor air temperature of 15.9°C (as in Figure 18), air handlers should first maximize free cooling before using

the chiller.
153°¢C UGl Springwood Middle School - Air Conditioning Unit AC-2 - Serves Tech Room C110
PREVIOUS [ MENU ]
MAD

69.8%
Fa
74.0 %

Filter Pressure

252.5 ppl Freeze 5tat 205 °C
OFF oN 185 °C

7.6 A

SAT

Control

Status

AC-2 Room Terminal Reheats

Figure 18: AC-2 using active cooling before the outdoor dampers are fully open

The damper, heating valve, and cooling valve are controlled by separate control loops, which leads to unintended
overlap in their operation.
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e e H [
| ‘ YW= U Aue ‘ o |l Il Auto ‘ ‘ - [23.164459 % | 1 buro ‘
{
7| Setpoint [14530%62 ACZ_HOY_SP Bias 46% o ‘ Setpoint | 16155362 AC2_SAT_SP Bias X% = ‘ Setpoint | 17616373 AC2_COW_SP Bias 257% o ‘
1] Input 20327 AC2_SAT Mo Fault Detected ‘ | Input 20316814 AC2_SAT ‘ No Fault Detected ‘ Input 20353016 AC2_SAT Mo Faul Detected ‘
{ Description Setup Tuning Description Setup Tuning Description Setup  Tuning
| r Controller Controller Controller
Tupe Pl ~ Action Reverse ~ Type Pl W Action Direct v Tupe FI ~ Action Direct ~
1
| [ Proportional Proportional Proportional
|| Band 24.00 2] Deadband 050 z Band 1600 2| Deadband 050 z Band 000 | Deadband 1.00
'
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]
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! | Derivative Derivative Derivative
1
| Gain 000 E) Sample Time 1 = Gain 0.00 2 Sample Time 1 = Gain 0.00 Sample Time 1
]
| 1
I oK Cancel Apply b oK Cancel Apply 7 ok Cancel Apply bl

Figure 19: Dampers and valves controlled by three different control loops

5.5.2 Measure Description

We recommend that the heating coil, mixing dampers and cooling coil be controlled by a single supply air
temperature control loop. The control loop output range would be split into three mutually exclusive full range
outputs; one for each operator. This arrangement ensures that all operators are modulated to attain a single
temperature setpoint and operator overlap cannot exist.

5.5.3 Measure Implementation Update

[Provide confirmation details AFTER the measure is implemented and verified]

5.6 Measure 6: Ineffective Reheat Coils
5.6.1 Description of Finding

The reheat coils listed Table 5 provide negligible heating despite their 100% open reheat coil control valves. The
room temperature setpoints for those reheats are typically not being met per Figure 20, Figure 21, and Figure 22,
which confirms there is a lack of heating rather than a failed sensor. Failed reheat coils will leave some zones too
cold. This may cause the DDC or operators to raise the heating water temperature to compensate, reducing
heating efficiency and making it impossible to electrify the building with an air source heat pump.

Table 5: Ineffective reheat coils

Air handler Ineffective Reheat Coils

AC-1 A131, A137
AC-2 A203
HV-1 B101, B102, B103, B104, B107, B114, CM06, CMO3W
HV-3 A103, A105, A113, A117, CM0O2W, A208, A217
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10.57C ingwood Middle School - AC-1 Room Terminal Reheats
PREVIOUS MENU
195::.['(_ SAT SAT
Al01 203 °C A124 ;:: .é A125 ;E'; é

54T saT
| 13.7°C 19.7 ¢ 323°C
A131 30.0°C A132 13.0°C LRELS 326°C

saT
A137 ;:g _é A13E 27.3°C
. 23.2°C

Figure 20: AC-1 failed reheat coils (in red box; low supply air temperature despite 100% open control valve)

SAT SAT
17.5°C 18.7°C

B11a 300 (= LE] 68T

SAT AT

17.6°C
17.5°C .
B103 30,0 °C B104 30.0°C

Figure 21: HV-1 failed reheat coils (low supply air temperature despite 100% open control valve)

saT saT saT saT
Al05 12°c AZOE 18.5°C A217 18.7°C Al1a 19.5°C
29.89°C 30.0°C 21.6°C 25.3°C

Figure 22: HV-3 failed reheat coils (low supply air temperature despite 100% open control valve)
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5.6.2 Measure Description

We recommend inspecting each problematic reheat coil and its control valve. Possible causes include closed
isolation valves, improper balancing valve positions, air locks, sticking control valve, and dirty coil. Measure costs
assume half of the identified control valves needs to be replaced.

5.6.3 Measure Implementation Update

[Provide confirmation details AFTER the measure is implemented and verified]

5.7 Measure 7: HV-5 Broken SAT sensor
5.7.1 Description of Finding

The HV-5 supply air temperature sensor (Figure) and the boiler room temperature sensor both report -40°C. They
are likely either missing or disconnected. This is causing the HV-5 mixed air damper to remain fully closed at all
times and for HV-5 to provide no outdoor air to its zones.

Mixed Air Damper c—
0.0%

Control ON
Status 10.5 A

5.7.2 Measure Description
Reconnect or replace both sensors.
5.7.3 Measure Implementation Update

[Provide confirmation details AFTER the measure is implemented and verified]

5.8 Measure 8: HV-2 RF not running when SF is at 40%
5.8.1 Description of Finding

HV-2 is programmed to only operate its return fan if the supply fan speed feedback exceeds 40% per Figure 23.
When the supply fan speed is set to 40% (typical during unoccupied periods), the speed feedback is below 40% so
the return fan is off. Note that the DDC graphic in Figure 24 is incorrect: the return fan shows the state of the
supply fan, and vice versa.
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E0@TIf HVE_FZ Off Then
519 If [H\?Z_MDDE > 1) Or (Enhanced_hir_SC:—l_B‘.’ = 0On) Then
529 H'\’Q_SFC = 0On
53 0 H\’Q_SF_VSD = H\’Z_SPEED ]
54 @ Elsze
55 @ H\’E_SFC = Switch { H\’E_SFC, H\’E_LO_\’RR, - 1, 0 )
e Q H\’E_SF_\’SD = 40 * H\’E_SFC
5T @ End If
52 0 If HVZ2Z S5F| SPD 40 Then
sz @ £/ %% %N 10100.A128 = 30.29129 % PN * * »
60 @ H\’Q_RFC = On
61 @ H\’Q_RF_\’SD = H\’E_SPEED

62 @ f/fMad control when enhanced air mode is active.

Figure 23: HV-2 fan logic

123°C ENHANCED  OFF
PREVIOUS MENU
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HWS e
3% Open HV2_SFC...
Mixed Air Damper ; Command >
0.0 %
E? Find Object...
: Filter Pres SaT
MAT 0P Runtime Datalink List... 172°C
71 -~ 30.0 °C
i3 CLO1W

Print... Ctrl-P 0%
HWR

Boy's Change Room

HWS oo
Figure 24: Supply fan and return fan values are swapped in the HV-2 DDC graphics
5.8.2 Measure Description
Revise HV-2 programming to account for possible error in the supply fan speed feedback.
5.8.3 Measure Implementation Update

[Provide confirmation details AFTER the measure is implemented and verified]

5.9 Measure 9: AC-1 mixed air temperature is higher than expected
5.9.1 Description of Finding

Figure 25 shows AC-1 mixed air temperature only 1.2°C below the return air temperature despite the mixed air
damper reporting 36.9% open and an outdoor air temperature of 9.7°C. This situation was common during the
investigation phase. It suggests AC-1 is not obtaining the outdoor air it requires per design and will increase chiller
electricity use in warmer weather.
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9.7°C ENHANCED  OFF pringwood Middle School - Air Conditioning Unit AC-1
PREVIOUS MENU

Control ON
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Mixed Air Damper
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Control ON
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Figure 25: AC-1
5.9.2 Measure Description

Inspect the AC-1 dampers and damper actuators, and check if there are air flow obstructions along AC-1’s outdoor
air intake or exhaust ducts. Test sending various commands to the mixed air damper and visually confirm the
damper blades move to the desired positions.

Measure costs assume mechanical cooling is currently required at 16°C outdoor temperature, and additional free
cooling from properly operating damper can delay the need for active until outdoor temperatures reach 18°C.

5.9.3 Measure Implementation Update

[Provide confirmation details AFTER the measure is implemented and verified]
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6.0 Measures to be considered for Future Implementation

This section provides an overview of each measure (that was identified but was not selected as part of this C. Op.
project, but maybe considered for future implementation), recommendations for implementation, and the most

suitable method for providing evidence of implementation. See Appendix A - Investigation Phase Summary Table
for more details.

6.1 Measure 10: Replace chiller with reversible heat pump

The boiler loop supply temperature is currently set manually to 60°C. The boiler program indicates that the
setpoint would typically reset down to 40°C. Commercially available air and ground source heat pumps can
efficiently heat water to 50°C. If SD69 is able to repair reheat coils and tune the reset to operate at such a heating
water supply temperature setpoint, Springwood Elementary would be a candidate for low carbon electrification
by supplementing the existing boilers plant with air or ground source heat pumps.

If the chiller is original to the building (1993), it would be nearing its end-of-service-life. If so, we propose
replacing it with a two-pipe reversible air source heat pump. The heat pump would provide chilled water
whenever AC-1 or AC-2 require cooling like the existing chiller but provide 1%-stage heating at other times. The
boilers plant would remain to supplement building heating.

A feasibility study is recommended as the next step to assessing the viability of this project. The boiler plant’s
heating water supply temperature should be trended through winter to confirm the fraction of the year a heat
pump could supplement the heating system. Mechanical and structural assessments are required to refine the
cost and viability of the project. Measure costs assume the air source heat pump matches the existing chiller’s
electrical requirements (avoiding an electrical upgrade), but options for installing a larger unit should be assessed
in the study.
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7.0 Next Steps - Implementation Phase and Completion
Phase

7.1 Implementation Phase

To continue in the program, the owner is responsible for implementing the selected bundle of measures that pay
back in two years or less. Using the Recommissioning Report for implementation allows flexibility in how the
selected measures are implemented. Options include: utilize in-house building staff, hire the C.Op Provider to
implement or provide technical assistance, contract with outside service contractors, or any combination of the
above.

7.2 Completion Phase

C.Op Service provider will follow up after implementation of the selected measures and update this
Recommissioning report and Recommissioning Workbook.

The updated report for the implemented measures includes but not limited to: date of completion of each
measure, new or improved sequences of operation, the energy savings impact of the measures, the requirements
for ongoing maintenance and monitoring of the measures, and contact information for the service provider, in
house staff, and contractors responsible for the implementation. When feasible, verification data should include
trends or functional test results, though other methods, such as copies of invoices, site visit reports, and
before/after photos, may be acceptable.

The C.Op Service Provider will conduct an in-house (teleconference) session for the Applicant and the appropriate
building operations personnel covering the new documentation, measures that were implemented, and
requirements for ongoing maintenance and monitoring. Document the attendance of the building operations
staff.

The updated Recommissioning Workbook and updated Recommissioning Report will be submitted to the owner
and the program for review. See Appendix B: Completion Phase Summary Table for more details on implemented
measures.
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Investigation Phase Summary

Investigation Phase

Recommissioning Report

Page 26 of 33

. . . . Est. GHG
Energy Savings Cost Savings Financial Reduction
Include | Demand Electrical Estimated Measure Simple tonnes Enter " if
ECM # Measure Title Measure History - (kw) (KWh/yr) Fuel (GJ) [ Total ($/yr) Cost ($) Payback (yrs)| cOzefyr | DESELECT fc.Tr
implementation
ECM-1 AHUs running overnight New 1 - 136,444 - S 13,442 | $ 700 0.1 1.5
ECM-2 AHU Schedules New 1 - 20,214 129 | $ 3,552 | $ 1,100 0.3 6.6
ECM-3 Summer schedules New 1 - 13,487 - S 1,329 | $ 900 0.7 0.1
ECM-4 Boiler temperature override New 1 - - 421S 514 | $ 400 0.8 2.1
ECM-5 AC-2 valve and damper control New 1 - 102 - S 10($S 900 89.6 0.0
ECM-6 Ineffective Reheat Coils New 1 - - - S - S 10,600 #DIV/0! -
ECM-7 Broken HV-5 SAT sensor New 1 - - - S - S 300 #DIV/0! -
ECM-8 HV-2 return fan not running when SF is at 4 New 1 - - - S - S 400 #DIV/0! -
ECM-9 AC-1 mixed air temperature New 1 - 203 - S 20 (S 900 44.9 0.0
ECM-10 Replace chiller with reversible heat pump New 1 - |- 68,431 812 | $ 3,104 | $ 264,900 85.3 39.8 X
TOTAL (Previous, still working): - - - S - n/a n/a -
TOTAL (All potential measures for Implementation): - 102,019 983 | $ 21,971 | $ 281,100 12.8 50.1
TOTAL (Selected measures only): - 170,450 171 | $ 18,867 | $ 16,200 0.9 10.4
Implementation cap @$0.25/ft2 $ 14,174
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Appendix B: Completion Phase Summary Table

[Paste image of Completion Summary Table from the RCx Workbook AFTER Implementation]
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Appendix C: Sample Training Outline

[Completion Report AFTER Implementation]

The Commissioning Provider (C.Op Provider) may customize the outline for the training and developing
the training materials. Before preparing the training outline and materials, the C.Op Provider should
assess the related level of knowledge of the building operators, to set up the training accordingly. For
reference, the Program provides the following sample outline for the training:

m  Background on the energy use of this particular building

o Present Energy Utilization Index

o Describe Operating Schedules and Owner’s operating requirements
m  RCxinvestigation process used in this building

o Describe the methods used to identify problems and deficiencies

o Review the RCx Workbook
m Implementation process in this building

o Describe the measures that were implemented and by whom

o Walk around the building to look at any physical changes or step through the new
control sequences at the operator workstation

o Provide as many details about implementation as necessary to describe what was done

o Describe improved performance that these measures will create (show trends if
available)

m  O&M requirements
o Describe the O&M requirements needed to keep these improvements working

o Describe how the staff can be aware of energy efficiency opportunities and begin
looking for additional savings potential

The C.Op Provider should follow the outline to prepare materials, as necessary, to hand out at the
training session.
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& BCHydro

Power smart

Training Completion Form

FORTIS BC”

Energy at work

Project ID

Company Building
Name Name(s)
Facilit
y City Province
Address

Training Details

Location

Date

Commissioning
Provider/Trainer

Materials Attached

[ Agenda

[ Materials used for training

[ List of individuals who attended

COMMISSIONING PROVIDER SIGNATURE

By signing this Training Completion Form, | verify that this training took place with the listed attendees.

Commissioning Provider (print name):

Signature:

Date:

FACSIMILE/SCANNED SIGNATURES: Facsimile transmission of any signed original document, and the retransmission of any
signed facsimile transmission, shall be the same as delivery of the original signed document. Scanned original documents

transmitted to BC Hydro as an attachment via electronic mail shall be the same as delivery of the original signed document. At
the request of BC Hydro, C.Op Provider shall confirm documents with a facsimile transmitted signature or a scanned signature
by providing an original document.
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Targeted Documentation

We're working together to help B.C. save energy.

& BC Hydro FORTIS BC
Power smart Energy at work

0O & M Manual
- Describe updates below and attach copies of new
0 & M Manual updated or amended portions
0 & M Manual not updated [ Province reasons below
Building has no O & M Manual
Building Plans (“as-builts”)
Building Plans updated a Describe below
Wiring diagrams updated N Describe below
[ Describe below

No plans or diagrams updated

EMS Programming

New sequences of operation on file

Specify location of file and attach copy

Printed screenshots on file I

Specify location of file and attach copy

Equipment Manuals

Recommissioning Report
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We're working together to help B.C. save energy.

& BC Hydro FORTIS BC
Power smart Energy atwork

Manuals for new equipment are on file Describe below (attach copy if applicable)
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We're working together to help B.C. save energy.

& BC Hydro FORTIS BC
Power smart Energy af work
Checklist of subjects discussed at training
Explain investigation process and how measures were identified [
Describe implemented measures, and how they are reducing energy usage [
Building walkthrough to show implemented measures [
Describe methods for monitoring and maintaining optimum system performance related -
to implemented measures
Describe scenarios where system setting changes would be required, and how to
maintain optimum energy efficiency, e.g., seasonal-based manual adjustments to [
setpoints.
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List of Individuals Who Attended

We're working together to help B.C. save energy.

& BCHydro FORTIS BC
Power smart Energy at work

Name

Title

Building (address or
name)

Contact information (e-
mail and/or phone
number)
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£ = = S <
: 2 | & | & B
2 = = 3 § Lease Rates Bus pass
Facility Rental Rates O S JE, & = Comments (per sqg. ft) | SD69 fee SD69 Field Trip* SD69*
Youth
g Program n/c n/c n/c n/c n/c Monthly n/a Driver per hr 33.00
= Not For Weekend rentals require a
é Profit/Adult 4hr min
é Group 10.00 20.00 | 25.00 35.00 50.00 Commercial 13.50 Annual $125/yr - courtesy riders only Per km 1.25
a A
& Commercial 25.00 45.00 55.00 75.00 100.00 Transp fund covers eligible riders (in- * internal rates prior to subsidy
Notes: catchment & o/s walk limits)
(4
= PYOUth y y / / / All groups, incl. Youth pay a
= rogram /e /e n/c n/c /e S50 application fee per
£ Not For R . .
IS . session (fall/spring), will be
(¢] Profit/Adult L
s reviewing the return of $25
~ Group 15.00 15.00 | 20.00 30.00 35.00 .
=) = cleaning fee for youth
2 Commercial 25.00 25.00 | 40.00 65.00 65.00
Youth
é Program n/c n/c n/c n/c n/c
S 4 | e Cancellation fee of $25
r\c‘ E Profit/Adult anceflation fee 0
e Group 10.00 20.00 | 20.00 40.00 40.00
Commercial 20.00 40.00 | 40.00 80.00 80.00
Z Youth
E Program 5.00 10.00 | 20.00 40.00 n/a
1%}
= Not For
3 Profit/Adult
§ Group 15.00 20.00 | 40.00 80.00 n/a
a Commercial 25.00 40.00 [ 80.00| 160.00 n/a
% o — Primetime=weekend rates,
2 é S |Not For Profit| 17.00| 22.00| 35.00| n/a n/a with discount for non prime
[1] e .
z Private 17.00 | 24.00| 52.00| n/a n/a time (52/32)
= § Not For Profit| 19.00| 26.00| 30.00| 41.00 59.00 | Pioneer Room/W/E, Lions
= *E Private 28.00 42.00 | 48.00 54.00 85.00 Rm, Booth Rm
o
g d Commercial 34.00 57.00 | 70.00 82.00 125.00
. é - Divided MPR can be rented
5 S & Per Hour 7.08 4451 | n/a n/a n/a (50%), rate for small
L o .
o Day rate 261.30| n/a n/a n/a meeting room
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SCHOOL DISTRICT NO. 69 (QUALICUM) 10/12/2022
2022-23 Financial Summary

2021/22 2022/23
Amended YTD % of Annual YTD % of
Budget Sep-21 Budget Actual Budget Actual Budget
PROVINCIAL GRANTS
Operating Grant 45,792,277 5,541,168 12.1% 45,709,913 || 45,577,501 5,477,914 12.0%
Other MOE Grants-Transportation fund 426,341 0.0% 426,341 426,341 0.0%
Other MOE Grants-Pay Equity 936,176 30,519 3.3% 936,176 936,176 30,519 3.3%
Other MOE Grants-Misc 50,000 0.0% 98,463 0 0.0%
TOTAL MINISTRY OF ED GRANTS 47,204,794 5,571,687 11.8% 47,170,893 || 46,940,018 5,508,433 11.7%
OTHER REVENUES
Other Provincial Revenues 150,000 32,966 22.0% 139,889 150,000 23,925 16.0%
Offshore Tuition 3,000,000 1,304,441 43.5% 3,661,653 3,700,000 1,110,519 30.0%
Miscellaneous 140,000 54,557 39.0% 153,658 140,000 56,745 40.5%
Rental and Leases 600,000 632,597 105.4% 677,331 600,000 699,551 116.6%
Investment Income 120,000 29,785 24.8% 118,924 120,000 71,319 59.4%
TOTAL OTHER REVENUE 4,010,000 2,054,346 51.2%  4,751,455|| 4,710,000 1,962,059 41.7%
TOTAL REVENUES 51,214,794 7,626,033 14.9% 51,922,348 || 51,650,018 7,470,492 14.5%
|EXPENDITURES
SALARIES AND BENEFITS
Teachers 20,030,109 2,054,175 10.3% 20,327,502 19,551,359 1,939,341 9.9%
Principals and Vice Principals 3,495,970 884,072 25.3% 3,487,858 3,495,967 874,273 25.0%
Educational Assistants 3,729,695 252,110 6.8% 3,633,828 3,630,690 227,921 6.3%
Support Staff 5,388,964 956,891 17.8% 5,439,728 5,444,412 1,005,767 18.5%
Other Professionals 1,786,335 420,403 23.5% 1,651,448 1,790,244 437,187 24.4%)
Substitutes 1,725,708 162,586 9.4% 2,088,793 1,765,662 208,006 11.8%
Benefits 9,365,833 1,336,910 14.3% 9,156,176 || 9,341,930 1,351,228 14.5%
TOTAL SALARIES AND BENEFITS 45,522,614 6,067,147 13.3% 45,785,333 || 45,020,264 6,043,723 13.4%
Benefits as a % of Total Salaries 25.9% 28.3% 25.0% 26.2% 28.8%
SUPPLIES AND SERVICES
Services 2,684,268 533,163 19.9% 2,811,939 3,140,268 510,365 16.3%
Training and Travel 543,085 25,767 4.7% 426,658 543,085 54,143 10.0%
Rental and Leases 5,000 1,632 32.6% 9,580 5,000 4,027 80.5%)
Dues and Fees 71,000 42,498 59.9% 73,104 71,000 47,254 66.6%)
Insurance 164,000 65,646 40.0% 158,733 164,000 71,364 43.5%
Supplies 2,069,202 628,945 30.4% 2,618,981 2,120,952 703,105 33.2%)
Utilities 961,000 186,201 19.4% 1,164,708 986,000 129,766 13.2%
Capital Equipment
TOTAL SUPPLIES AND SERVICES 6,497,555 1,483,852 22.8%  7,263,703|| 7,030,305 1,520,024 21.6%)
TOTAL EXPENDITURES 52,020,169 7,550,999 14.5% 53,049,036 || 52,050,569 7,563,747 14.5%
NET REVENUE (EXPENDITURE) -805,375 75,034 -1,126,688 -400,551 -93,255
Budgeted Use of Surplus 805,375 0 1,126,688 400,551 0
Surplus (Deficit), for the Year 0 75,034 0 0 -93,255
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SCHOOL DISTRICT NO. 69 (QUALICUM) 10/12/2022
2022-23 Financial Summary
2021/22 2022/23
Amended YTD % of Annual YTD % of
Budget Sep-21 Budget Actual Budget Actual Budget
Regular Instruction 24,208,898 2,653,236 11.0% 24,761,455 23,888,551 2,622,475 11.0%|
Career Programs 584,879 61,501 10.5% 569,427 501,633 36,242 7.2%)
Library Services 1,091,455 116,805 10.7% 1,063,118 1,091,420 107,200 9.8%)
Counselling 1,026,931 118,165 11.5% 1,040,102 1,026,934 103,968 10.1%
Special Education 7,387,810 734,195 9.9%  7,281,084| 7,208,825 662,894 9.2%
English as a Second Language 96,450 18,515 19.2% 104,907 96,450 10,258 10.6%
lAboriginal Education 764,061 77,170 10.1% 715,111 764,066 78,296 10.2%
School Administration 3,824,593 785,838 20.5% 3,718,842 3,895,867 770,423 19.8%
Continuing Education 0 0 0.0% 0 0 0
Off Shore Students 2,510,368 492,154 19.6%  2,735229| 2,760,377 481,905 17.5%
Other 50,857 12,940 25.4% 50,379 50,858 12,424 24.4%
|Function 1 - Instruction 41,546,302 5,070,519 12.2% 42,039,654 || 41,284,981 4,886,085 11.8%
DISTRICT ADMINISTRATION
Educational Administration 727,240 145,033 19.9% 705,485 727,240 171,260 23.5%
School District Governance 217,548 75,609 34.8% 210,313 271,405 71,746 26.4%
Business Administration 1,429,197 370,792 25.9% 1,496,520 1,475,410 389,747 26.4%
Function 4 - District Administration 2,373,985 591,434 24.9% 2,412,318 2,474,055 632,753 25.6%
||0PERATIONS AND MAINTENANCE
Operations and Maintenance Admin 576,802 172,951 30.0% 529,740 620,343 212,170 34.2%
Maintenance Operations 4,341,681 1,294,410 29.8% 4,556,082 4,461,450 1,390,160 31.2%
Maintenance of Grounds 328,300 79,261 24.1% 362,905 328,264 122,555 37.3%|
Utilities 1,066,000 186,201 17.5% 1,278,957 1,066,000 129,766 12.2%
Capital Equipment
Function 5 - Operations and Maint 6,312,783 1,732,823 27.4% 6,727,684 6,476,057 1,854,651 28.6%
“TRANSPORTATION AND HOUSING
Transportation and Housing Admin 163,138 35,378 21.7% 151,942 165,906 46,232 27.9%
Student Transportation 1,605,961 120,846 7.5% 1,675,213 1,609,570 144,026 8.9%
Housing/Boarding 18,000 0 0.0% 42,226 40,000 0 0.0%)
Function 7 - Transportation and Housing 1,787,099 156,224 8.7% 1,869,381 1,815,476 190,258 10.5%
TOTAL FUNCTION 1-7 52,020,169 7,551,000 14.5% 53,049,037 || 52,050,569 7,563,747 14.5%
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SCHOOL DISTRICT NO. 69 (QUALICUM) 10/12/2022
2022-23 Financial Summary
2021/22 2022/23
Amended YTD % of Annual YTD % of
Budget Sep-21 Budget Actual Budget Actual Budget
Special Purpose Fund (SPF) Budget
IAnnual Facility Grant 195,141 8,893 4.6% 195,141 199,383 14,033 7.0%)
Classroom Enhancement Fund 4,071,511 395,427 9.7% 4,071,511 3,956,926 396,480 10.0%)
Community Link 391,995 24,339 6.2% 391,995 391,995 18,131 4.6%)
Learning Improvement Fund 160,784 8,081 5.0% 160,784 155,134 10,984 7.1%
French Funds 97,565 14,444 14.8% 112,718 97,565 14,545 14.9%
Strong Start 96,000 440 0.5% 96,000 96,000 292 0.3%)
Ready, Set, Learn 19,600 268 1.4% 19,600 19,600 225 1.1%
Federal Safe Return 0 5,655 0.0% 58,900 0 0 0.0%
Provincial Safe Return 186,677 22,450 12.0% 186,677 0 0 0.0%
Family Affordibility Fund 47,934 10.8%
Mental Health 113,520 3,848 3.4% 113,519 0 4,061 7.4%)
Seamless DC 96,000 1,406 1.5% 61,026 0 4,187 7.6%)|
CR4YC/ECL Scan 13,876 0 0.0% 0 0 0 0.0%
FN Transportation 107,472 1,562 1.5% 100,000 107,472 3,170 2.9%
School Generated Funds
Special Purpose Funds-Total Expenses 5,550,141 486,813 8.8% 5,567,871 5,024,075 514,042 10.2%
|IOther Projects
Local Capital
LC-BSS Track 163,415 23,322 163,415 163,415 0
O&M Equipment 50,000 0
LC-Uncommitted 161,732 0 161,907 111,907
325,147 23,322 325,322 325,322 0
Other Provincial
Grant-AES Daycare 571,535 249,618
Grant-CCC Daycare 60,000
|Bylaw Capital
AFG 827,228 324,540 822,986 218,087
SEP (roof/AHU) 1,500,000 374,171 940,000 880,003
Playground 165,000 0
CNCP 218,500 657,000
Bus 0 158,232
2,710,728 698,711 25.8% 2,578,218 1,098,090 42.6%
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Report run: Monday, September 26, 2022

Run By: # Ron Amos
BRITISH Ministry of

COLUMBIA | Education Submission Summary

Submission Summary: Minor 2023/2024 | 2022-09-30

Submission Category Sum Total Funding
Submission Type: Capital Plan Requested

PEP $165,000
School District: Qualicum (SD69)
CNCP $394,000
Open Date: 2022-04-01
SEP $1,000,000
Close Date: 2022-09-30
Total $1,559,000
Submission Status: Draft
CNCP
SD Category Project Number Facility/Site Project Type Project Description Total Funding
Rank Requested
159469 Oceanside Elementary Electrical (CNCP) Electrical upgrades to reduce energy consumption and greenhouse emissions. $199,000
2 159467 Arrowview Elementary HVAC (CNCP) HVAC system upgrades including DDC. $195,000
Submission Category Total: $394,000
PEP
SD Category Project Number Facility/Site Project Type Project Description Total Funding
Rank Requested
1 152047 Arrowview Elementary Replacement (PEP) Wood structure, extensive rot/slivers to users, not compliant with current standards $165,000
Submission Category Total: $165,000
I SEP
SD Category Project Number Facility/Site Project Type Project Description Total Funding
Rank Requested
159470 Winchelsea Elementary Roofing (SEP) Roof replacement due to end of life and water leaks. Additional insulation added $510,000
2 159503 Kwalikum Secondary Interior Construction Replacé old flboring throughout the échool; including gymnasium floor requiring a $490,000
Submission Category Total: $1,000,000

Source: CAPS Pa%g? of 1
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