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APPENDIX G - EXISTING SEQUENCE OF OPERATION
(FOR REFERENCE) -

Pacific Agricultural Research Station
Agassiz, BC

.SEQUENCE OF OPERATION

Revision: ASBUILT

DDC control is used for all aspects of the bulldmg mechanical system but not used for the f' re/smoke
safety operation SR L R L

Note: All underlined values are operator-established values, and can be changed.

Notes in bold followed by an R are items that ESC is recommending be programmed/ms'talled
Notes in bold followed by an I are items that HMA Consulting is to provide mformatmn to ESC to
clarify the intended sequence of operation. . .

1 High Temperature Hot Water System

2 : : .

3 The hlgh temperatire hot water system prov:des high temperature hot water to the greenhouse and
industrial areas and provides supplementary heat to the building low temperature hp watér system
via heat exchanger HE-3 and control valve HTWVC when the heat pump HP-1'{ is no peratmg '

4 ) -

5 Start-up Mode

6 .

7 Thiis system should be running most of the time but should the system' nnt be operatlng, start up

shall be initiated by either:
Demand for heating in greenhouse (when OAT <25 +C gr manually set by operator.
(GREENHSE_ENABLE) or low temperature hot water loop heat exchanger HE-3 requlres hot -
water (HTWVC > 10% open) or OAT < 12°C.

8 Variable speed pump HTWPIA or HTWP1B having the lesser run time is enabled

10 Normal Mode

. :

12 Variable speed pump HTWP1IA or HTWP1B runs continuously. If this pump fails then the other
purnp starts. The pumps are switched automatically when the difference between their run times
exceeds 4 days.

13 Ifthe low temperature hot water loop heat exchanger HE-3 hot water valve is open more than 80%
for 5 minutes, then the speed of the operating pump HTWP1A or HTWP1B is modulated to
maintain the required differential pressure between the supply and return hot water lines serving the
greenhouse (HTWDP setpoint 56.0 kPa) and heat exchanger HE-3 (HE3DP setpoint 50.0 kPa). The
pump speed is controlled to satisfy both lines to at least their pressure differential setpoints.

14 Ifthe low temperature hot water loop heat exchanger HE-3 hot water valve is open less than 80%,
then the speed of the operating pump HTWP1A or HTWP1B is modulated to maintain the required
differential pressure between the supply and return hot water lines serving the greenhouse (HTWDP
setpoint 56.0 kPa only.

15 Boiler pump BHWPIA is associated to boilers B1A and B1B.

16 Boiler pump BHWPIB is associated to boilers B2A and B2B.

17 Boiler pump BHWPIC is associated to boilers B3A and B3B.
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18  The DDC system enables each boiler system’s pumps and bmlers at the same tune When the by
system is disabled, the boiler is first disabled, and then 5 minutes fater the boiler pump is disab

19 The DDC system enables each pair of boilers (B1, B2, and B3) and the internal boiler controls cycle
and modulate the burners of each boiler pair. The DDC system also provides a reset sxgnal (BIST‘
B2STR, and B3STR) to modulate the boiler supply temperature setpoint at the boiler controls

20 The DDC system resets the high temperature water supply temperature setpoint (HTWST . SP)
according to the outdoor air temperature (OAT):

Outdoor Air Temperature HTW Supply Temperature Setpoint
-15°C 82°C .
+15°C _ 55°C

21 If no boilers have been running for 10 minutes and the high temperature water supply temperaturéis
below setpoint (HTWST_CO > 40%), then the boiler system with the least run time is enabled.

22 If one boiler system has been running for 15 minutes, and the high temperature water supply
temperature is below setpoint (HWST < HWST_SP - 2) and (HTWST_CO = 100%) for 5 minutes,
then the next boiler system with the least run time is enabled.

23 If two boiler systems have been running for 15 minutes, and the high temperature water supply
temiperature is below setpoint (HWST <HWST_SP - 2) and (HTWST_CO = 100%) for 5 minutes,
then the last boiler system is enabled. -

24 If three boiler systems have been running for 15 minutes all boilers reset signals are less than 60% ( )
{(HTWST_CO < 40%) for 5 minutes, then the boiler system with the greatest run time is disabled. e

25 If two boiler systems have been running for 15 minutes and both boilers reset signals are less than. -
40% (HTWST_CO < 60%) for 5 minutes, then the running boiler system with the greatest run tlme
is disabled.

26 If one boiler system has been running for 15 minutes, and the high temperature water supply
temperature is above setpoint (HWST > HWST _SP + 3) and (HTWST_CO = 0%) for 15 minutes,
then that boiler system is disabled.

27  Once weekly the boiler stages are cycled to enable the first bmier stage as that with the least run
time and the last boiler stage as that with the greatest run time,

28

29 Shutdown Mode

30

31 High temperature hot water system is disabled if:
No demand for heating in greenhouse (when QAT > 27 °C or manually sel by operator
GREENHSE_ENABLE) and low temperature hot water loop heat exchanger HE-3 does naot reqmre ’
hot water (HTWVC = (0% open) and OAT > 14°C. B

32 Variable speed pumps HTWP1A and HTWPIB are disabled. C/

33  Boilers (B1, B2,.and B3) are disabled and reset signals (B1STR, B28TR, and B3STR) set to 0.

34  Boiler pumps (BHWP1A, BHWP1B, and BHWP1C) stop 5 minutes after boilers are disabled

35

36 Alarms

37

38  Boiler fail.

3%  Pump fail.

40  If one boiler system is enabled and the HTWSRDT > 15C.

41  1if one boiler system is enabled and the HTWSRDT < 5°C.

42  If two boiler systems are enabled and the HTWSRDT > 25°C.

43 If two boiler systems are enabled and the HTWSRDT < [0<C.

44  If three boiler systems are enabled and the HTWSRDT > 30°C.

45 [f three boiler systems are enabled and the HTWSRDT < 20°C,

46  High beiler temperature > 90°C (B1AST, BIBST, BZAST, B2BST, B3AST, B3BST) as sensed at
the individual boiler supply line.

I E , S C Project #; 1988 Date: 06/14/01 A22 Delta

GNERGRATEI SYSTEMS Pacific Agricultural Research Station cCoONTROLS
Engineer: LP

Page 2 of 31



47  Extreme HTWS temperature: low -5°C, high +5°C from setpoint.
48  Boiler temperature alarms are inhibited for 15 minutes frnm start up of the high temperature hot
water system.

49

50  Failure Mode

51

52 Al boilers and boiler pumps are enabled.

53 Boiler sipply temperature reset signals set to minimum.

54  Both HTW variable speed pumps are enabled at minimum speed (30%).

55

56  Glycel Heating System

57

58  The glycol heating system provides heated glycol to air handling units AHU-1 and AHU-2 heating
coils by the low temperature hot water system heat exchanger HE-4,

59  Glycol make-up pump (GMUP) is controlled by stand-alone control system. The DDC system
monitors its run status,

60

61  Start-up Mode

62 _

63  Glycol heating system is enabled when either AHU-1 or AHU-2 heating coil valves are opened
(AHUI_HCV > 15% or AHU2_HCV >15%) for 30 seconds.

64  Glycol pump HGLYPIA or HGLYP1B having the lesser run time is enabled.

65

66 Normal Mode

67 _

68  Glyco! pump HGLYP1A or HGLYPIB runs continuously. If this pump fails then the other pump

starts.

69  Two heat exchanger HE-4 primary control valves in parallel (LTHW1_3V and LTHW2_3V) are
modulated in sequence to maintain the heated glycol supply water temperature (HHGLYST) at
setpoint (HGLYST_SP).

70 The 1/3rd valve is modulated open as first stage of heating. When the 1/3" vaive is fully open, thén
the 2/3" valve i is modulated from 50% to 100% open and the 1/3" valve is closed as the second
stage of heating. When the 2/3" valve is fully opened then the 1/3 valve is modulated open as the
third stage of heating. The sequence is reversed if the glycol supply water temperature is above
setpoint.

71 The DDC system resets the initiai ......... glycol supply water temperature setpoint
(HGLYST_OAT SP) according to the outdoor air temperature (OAT);

Qutdoor Air Temperature HGLY Supply Temperature Setpoint
-20°C 40.6°C
+15°C 35.0°C

72 The DDC system further resets the glycol supply temperature setpoint (HGLYST_SP), after the
system has been enabled for 2 minutes, according to the positions of the heating coil valves at
AHU-1 and AHU-2. The following reset calculations are repeated every 5 minutes.

If either of the heating coil valve positions are greater than 80% open; and the supply air
temperature (AHUI_SAT or AHU2_SAT) is less than or equal to setpoint, the HGLYST SPis
increased by 2°C.

If both of the heating coil valve posmons are less than 60% open, the HGLYST_SP is decreased by
2eC.

A temperature increase does not occur until at least 15 minutes after the last temperature decrease
and a temperature decrease does not occur until at least 15 minutes after the last temperature

increase.
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74 Shutdown Mode

75

76 Glycol heating system is disabled when both AHU-1 or AHU-2 heating coil valves are fully
{AHU!_HCV = 0% and AHU2_HCV = 0%) for 15 mimutes. e

77  Low temperature heating 1/3" and 2/3" water valves are closed to'HE-4.

78

79  Alarms

80

81  Pump failure.

82  Extreme HGLYS temperature: low -5°C, high +5°C from setpoint.

83  Glycol supply temperature less than setpoint with both hot water control valves open.

84  Glycol make-up pump is operating.

85  Bxtreme glycol system pressure: high 350 kPa, low 50 kPa. :

86  Glycol system temperature and pressure alarms are inhibited for 15 minutes from start up of the

) glycol heating system.
87 :
88  Failure Mode o ' o
89 ' o C)

90  Glycol pump HGLYPI1A is enabled.

91  Low temperature heating 1/3“‘ and 2/3" water valves are opened to HE-4.

92

93  Low Temperature Hot Water Systers and Heat Pump System

o4

95 The low temperature hot water system provides low temperature hot water to fan coil units reheat
coils, VAV units reheat coils, and the glycol system heat exchanger HE-4. Low temperature hot
water is supplied by the- heat pump in the heating season or the high temperature hot water vaIve
(HTWVC) via heat exchanger HE-3 when the heat pump i not in operatlon

96

97  Start-up 'Mode

98

99  Low temperature hot water system is enabled by either: : -
Demand for heating by fan coil units or VAV units (VAV_LO_VAR <-2°C,FC_LO_VAR < -2°C) ‘
or the glycol heating system is enabled (HGLY _ENABLE):" o

100 Variable speed pimp HWP1A or HWP1B having the leéser run time is enabled in the normal mode. (

101  Ifthere is enough heating load for the heat purap to run (intended to run during fall, winter, and
spring only), then the central heat pump is enabled (HEATPUMP_ENABLE manuaily set by
operator) and the central heat pump disconnect switch is placed in the AUTO position, and the
system reverts to the heat pump mode. Also, refer to the well water system sequence of operation
(WELL_MODE is automatically set to HEAT).

102 Ifthere is not enough heating load for the heat pump to run (intended to be disabled in the summer},
then the central heat pump is disabled (HEATPUMP_ENABLE manually off by operator) and the
central heat pump disconnect switch is placed in the OFF position, and the system reverts to the
supplementary heat mode. Also, refer to the well water system sequence of operation
(WELL_MODE is automatically set to COOL).-

103

104  Normal Mode (Primary HWPI1A/HWP1B)

105
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106

107

108

109

110

111

112

113

114
I15

Variable speed pump HWP1A or HWP1B runs continuously. If this pump fails then the oth'
starts. The pumps are switched automatically when the difference between their’ Tun tlrnes"exceeds
4 days. .
If the glycol heating system is enabled, the speed of the operating pump HWP1A or HWPiE is
modulated to maintain the required differential pressure between the supply and retim’ hét water
lings serving the glycol heat exchanger HE-4 (HE4DP setpoint 50.0 kPa) anq fan il umt rehea
coils (FCUDP setpoint 20.0 kPa) and VAV unit reheat coils (VAVDP setpoint

pump speed is controlled to satisfy all lines to at least their minimum pressuri
If the glycol heating system is disabled, the speed of the operatmg pump HWPIA HWPIB is
modulated to maintain the required differential pressure between the supply and retum hot water
lines serving the fan coil unit reheat coils (FCUDP setpoint 20.0 kPa) and VAV 1ifiit reheat coils
(VAVDP setpoint 15.0 kPa) only. The pump speed is controlled to satisfy both lmes to the:r .
minimum pressure differential setpoints,

If the central heat pump is disabled, the minimum speed of the pump HWP1A or HWPIB is set to
30%.

If the central heat pump is enabled, the minimum speed of the pump HWP1A or HWP] Bissetto
70%, to ensure that the water flow rate in the low temperature hot water primary loop is at least - .:-
10% greater than the water flow rate in the secondary loop through the central heat pump

evaporator (constant speed pumps HWP2A and HWP2B flow is 14.1 fs).

Note: Minimum speed to be determined from pump curves. This information to be provided
by HMA Consulting,

Supplementary Heat Mode (during low heatfng load)

High temperature hot water 3-way control valve (HTWVC) is modulated to mamtam the Iow
temperature hot water loop at setpoint (constant 49°C).

116  High temperature hot water 3-way control valve diverts high temperature retum Wwater from the
- greenhouse to supply heat exchanger- HE-3 before retummg to the boilers. ‘

117

118  Heat Pump Mode (during. high heating.load)

119 ' EERT

120 Heat Purp Start-up Mode

121

122 Constant speed pump HWP2A or HWP2B having the lesser run time is enabled and runs
continuously to serve the heat pump condenser loop. If this pump fails then the other pump starts.

123 Constant speed pump CHWP3A or CHWP3B having the lesser run time is enabled and runs
continuously to serve the heat pump evaporator loop. If this pump fails then the other pump starts.

124 The heat pump is enabled when one condenser loop pump (HWP2AS or HWP2RBS) has been proven
on for 2 minutes and one evaporator loop pump (CHWP3AS or CHWP3BS) has been proven on for
2 minutes.

125  Once the heat pump is enabled, the high temperature hot water 3-way control valve serving heat
exchanger HE-3 (HTWVC) is closed.

126

127  Heat Pump Normal Mode

128

129 The heat pump has its own stand-alone operating system that brings the low temperature hot water
supply temperature to setpoint {constant 49°C).

130 Ifthe heat pump is running at maximum load (HP1AMP > 120 Amps), and the low temperature hot

water supply temperature entering the heat exchanger HE-3 is below setpoint (L THWHEET <
LTHWST_SP — 5}, then the high temiperature hot water 3-way control valve serving heat exchanger
HE-3 (HTWVC) reverts to the supplementary heating mode.
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ENERGRATED SYSTIIMS

If the heat pump has been operating for 10 minutes and has been running at less than 80%
continuously for 5 minutes, then the heat pump is shut down on a low load condmon (if it has'been’
running for the minimum manufacturer’s recommended run time 10 minutes, requires venﬁcatxbn)
Refer to the heat pump shutdown mode,
If the heat pump has been shut down because of a low load condition, then, every 15 minutés he
DDC system determines whether or not the heating load has increased to more than 50% of th heat *
pump capacity. Note that the heat pump capacity (as determined by the mechanical engm_é
sized to 30% of the maximum building heating load. The heating load is calculated using the Tow
temperature hot water supply and return temperature differehitial and the low temperature hot Wi ér
flow rate (as determined from present HWP] speed output and HWP1 pump curves). If the DD
system determines that the heating load has increased to at least 90% at each of 3-successive
calculations, then the system reverts to the heat pump start-up mode.

Note: Heat pump load calculations to be verified by controls consultant,

Heat Pump Shutdown Mode

Heat pump is disabled,

Constant speed pumps HWP2A and HWP2B are d:sabIed

Constant speed pump CHWP3A and CHWP3B are disabled. :
Well water system {s enabled in the cooling mode (WELL MODE is antomatically set to COOL)

Shittdown Mode

The entire low temperature hot water system is d:sab!ed if there is no requirement for heatlng for 5 f

minutes at the fan coil units and VAV units (VAV_LO_VAR >=1°C,FC LO VAR >~ [°C) and the
glycol heating system is disabled (HGLY_ENABLE). . .
Variable speed pumps HWP1A and HWPIB are dlsabled
Heat pump is disabled.

Constant speed puirips HWP2A and HWP2B are disabled.
Constant speed pump CHWP3A and CHWP3B are disabled.
Well water systen is ‘enabled in the cooling mode (WELL_MODE is automatically set to COOL).
High temperature hot water 3-way control valve (HTWVC) is closed to flow through heat
exchanger HE-3.

Failure Mode

Heat pump is enabled.

High temperature hot water 3-way control valve (HTWVC) is fully opened to flow through heat
exchanger HE-3. .

Both HW variable speed pumps are enabled at minimum speed (30%).

Constant speed pump HWP2A is enabled. -

Constant speed pump CHWP3A is enabled.

Alarms

Extreme low temperature hot water supply temperature: low -5°C, high +5°C from setpoint.

Low temperature hot water supply temperature below setpoint and the high temperature hot water
three-way valve is open to flow through the coil.

Extreme fan coil unit reheat coil loop differential pressures: low —10 kPa, high +5 kPa from
setpoint.
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.the heat pump evaporator.

Extreme VAV reheat coil loop differential pressures: low —10 kPa, high +10 kPa from sétpoini
Extreme HE-4 loop differential pressures: low —20 kPa, high +20 kPa from setpoint o
Variable speed pumps HWP1A or HWPI1B failure.
Variable speed drive fauit for pumps HWP1A or HWP1B.
Constant speed pump HWP2A/FIWP2B failure.

Constant speed pump CHWP3A/CHWP3B failure.

Heat pump failure.

Heat | pump contrel unit fault.

Prunary low temperature hot water loop flow rate is less than the secondary 1oop flow rate through

I-Ilgh temperature hot water loop 3-way control valve is open to ﬂow through heat exchanger and o
the heat pump is not operating at maximum capacity.

Low temperature hot water system temperature and pressure alarms are inhibited for 15 minutes B
from start up of the system. \

_Chilled Water and Well Water System

The chilled water system provides chilled water to fan coil units cooling coils, AHU-1, AHU-2, and
AI-IU 4 cooling coils, and compressors used to cool walk-in coolers. Chilled water is supphed by

' thé het pump condenser loop in the heatmg season or the cold wells' when the heat pump is nét in
' 'operahon

WStart-up Mode

Chilled water system is enabled by either:

" Demand for cooling by fan coil units cooling coil valves (FC_. ALL HI_CCV > 20%}) or AHU-1 or

AHU-2 cooling coil valves (AHU1_CCV > 10% or AHU-2_CCV'> 10%) or AHU-4 cooling coil
valve is open (CHWP4_EN) or compressors (CHWPS ENABLE set manually by operator) or heat
pump (HEATPUMP_ENABLE).

Primary chilled water loop variable speed pump CHWP2A or CHWP2B having the lesser run tirie -
is-enabled in the normal mode.

Normal Mode

Varlable speed pump CHWP2A or CHWP2B runs continuously. If this pump. fails then the other
pump starts. The pumps are switched automatically when the difference between their run times
exceeds 4 days.

If the central heat pump is disabled, the minimum speed of the pump CHWP2A or CHWPIB is set
to 30% and the pumps are medulated to maintain the water flow rate in the primary loop to be at
least 10% greater than the water flow rate in the secondary loop to the fan coil unit and air handling
unit cooling coil valves (as measured by water flow meter in CHWP 1 A/B loop). If CHWP1A/B are
disabled then the pump speed is modulated to maintain the water flow rate be at least 10% greater
than the flow through constant speed pumps CHWP4A/B and CHWPSA/B (min speed 30%).

[f the central heat pump is enabled, the minimum speed of the oump CHWP2A or CHWP2B is set
to 70%, to ensure that the water flow rate in the chilled water primary loop is at least 10% greater
than both the water flow rate in the secondary loop through the central heat pump condenser
(constant speed pumps CHWP3A and CHWP3B flow is 11.1 I/s) and the water flow rate in the
secondary loop to the fan coil unit and air handling unit cooling coil valves (as measured by water
flow meter in CHWP1A/B loop).
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. air handling unit differential pressure at setpoint,

Ifthere is a demand for cooling by the fan coil unit or air handling unit cooling coils, the
speed pump CHWPLA or CHWP1B, serving fan coil unit and air handling unit coohng coﬁs
having the lesser run time is enabled, If this pump fails then the other pump is enabled. = »
If CHWP1A or CHWPIB is enabled, the speed of the operating pump CHWP1A or CI—IWPI'

modulated to maintain the required differential pressure between the supply and return cold’ wat
lines serving the fan coil unit cooling coils (FCUCHWDP setpoint 24.0 kPa) and the air handlm
unit cooling coils (AHUCHWDP setpoint 30.0 kPa). The pamp speed is controlled to satis fy
lines to at least their minimum pressure differential setpoints, If none of the au-—handlmg linit
cooling coil valves are opened, the system maintains only the fan coil unit differential pressure at ;
setpoint. If none of the fan coil unit cooling coil valves ar opened the system mamtams only th

If there is no demand for cooling by the fan coil unit or air handlmg unit coelmg coils for 15
minutes, the variable speed pump CHWPLA or CHWPIB, serving fan coil unit and air handling unit
cooling coils is disabled. .
CHWPILA/B and CHWP2A/B pump speeds are never varied by more than 0, S% per second

If the heat pump system is enabled, then the well system operates in the heating mode

-(WELL_MODE is automatically set to HEAT).

If the heat pump system is disabled, then the well system operates in the cooling mode
(WELL MODE is automatlcally set to COOL).

Well Sjastem Heat Made (when heat pump is enabled)
Start-up Mode

The lead heating well pump (WW2PC or WWA4PC) is enabled at minimum speed (30%)

The lead heating well pump is detenmned évery 24 hours by eithér: o
I. The pump that serves the well with the cumulative return flow that exceeds the cumuldtivé < ©
supply flow is the lead pump. :

2. If both cooling wells have more cumulative return flow than cumulatwe supply ﬂow then the
pump serving the well with the greater differential between' the cumulatwe return and ;
cumulative supply flows is the lead pump.

3. [Ifneither cooling wells have a cumulative return flow fhat is greater than the cumulative supply

flow, then the pump serving the well with lesser differential between cumulative supply and
cumuiative return flows is the lead pump.

‘The return well valve is fully opened to the selected cold well

The cold well to return flow from thé heat exchanger (HX-1 or HX-2) is determined every 24 hours

by either:
1. The cooling well with the cumulative supply ﬂow that exceeds the cumulative return flow is the
return well.

2. If both cooling wells have more cumulatwe supply flow than cumulative return fiow, then the
warm well with the greater differential between the cumulative supply and cumulative return
flows is the return well.

3. Ifneither cooling wells have a cumulative supply flow that is greater than the cumulative return
flow, then the warm well with lesser differential between cumulative return and cumulative
supply flows is the return well.

Normal Mode

The speed of the heating well lead pump is modulated to maintain the return well water temperature
at 5.5°C. .

Engineer: LP
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210 Ifthe lead heating well pump has been operating at maximum speed for 10 minutes and the we
return temperature is above setpoint, then the pumps speed is set to minimum and the lag heatmg
well pump is enabled at minimum speed (30%).

211 Ifboth the lead and lag heating well pumps are enabled, then both pump speeds are m"' dulated m
unison to maintain the return well water temperature at setpoint. -

212 Ifboth the lead and lag heating well pumps have been operatmg at minunum speed for 10 mmutes
then the lag heating pump is disabled.

213  If only the lead heating well pump has been operating at minimum speed for ;
well water return temperature has been above setpoint for 10 minutes, then the Iead heaflng pump is
disabled. ™ o :

214  If the lead heating well pump has been disabled for 10 minutes and the Shifled pply
temperature is below setpoint (CHWST < CHWST_SP - 2), then the lead heating pump is enabled.

215 Well water supply pumps are disabled if the well water supply temperature at the inlet to the
operating heat exchanger is 2°C below the chilled water return temperature in the chilled water
loop.

216 Well water supply pumps are enabled if the highest heating well temperature is 2°C above the

" chilled water supply temperature setpoint (CHWST_SP = 14.0°C). R I

217 1f only the lead pump is enabled and the return water temperature is less than ¢.5°C below the
selected return well tank temperature, then the return water is sent to the dump weIl (cold well
return valve closed and dump well return valve opened).

218 Ifboth the lead and lag pumps are enabled and the return water temperature is more than 0 5°C
below both return warm well tank temiperatures then both warm well valves are opened.

219 Ifboth the lead and lag purnps are enabled the return water temperature is less than 0.5°C below
both return well tank temperatures; then the return water is sent to the dump well (both cold well
return valves closed and both dump well return valves opened). -

220 If both the lead and lag pumps are enabled the return water témperature for only one cold well tank
is less than 0.5°C below the return well tank temperature, then half of the retumn water is sent to'the
dump well (one cold well return valve opened, one cold'well retarn-valve closed, an.d one ‘dump
well return-valve opened)..

221
222 Well System Cool Mode (when heat pump is disabled)
223

224 Start-up Mode

225

226 The lead cooling well pump (CW1PC or CW3PC} is enabled at minimum speed (30%).
- 227 The lead cooling well pumnp is determined every 24 hours by either:

1. The pump that serves the well with the cumulative return flow that exceeds the cumulative
supply flow is the lead pump,

2. If both cooling wells have more cumulative return flow than cumulative supply flow, then the
pump serving the well with the greater differential between the cumulative return and
cumulative supply flows is the lead pump.

3. Ifneither cooling wells have a cumulative return flow that is greater than the cumulative supply
flow, then the pump serving the well with lesser differential between cumulative supply and
curnulative return flows is the lead pump.

228 The return well valve is fully opened to the selected warm wel,
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The warm well to return flow from the heat exchanger (HX-1 or HX-2) is determined every 24
hours by either:

4, The heating well with the cumulative supply flow that exceeds the cumulative return ﬂow s the'"

return well.

5. If both heating wells have more cumulative supply flow than cumulative return flow, then’ the =

warm well with the greater differential between the cumulative supply and cumulative return
flows is the return well.

6. If neither heating wells have a cumulative supply flow that is greater than the cumulative return

flow, then the warm well with lesser differential between cumulative return and cumulative
supply flows is the retum well.

Normal Mode

The speed of the cooling well lead pump is modulated to maintain the return well water temperature
at 14.4°C,

If the lead cooling well pump has been operating at maximum speed for 10 minuies and the well
return temperature is above setpoint, then the pumps speed is set to minimum and the lag ceoling
well pump is enabled at minimum speed (30%).

If both the lead and lag cooling well pumps are enahled then both pump speeds are modulated in
unison o maintain the return well water temperature at setpoint. :

If both the lead and lag cooling well pumps have been operating at minimum speed for 10 minutes,
then the lag cooling pump is disabled.

If only the lead cooling weil pump has been operating at minimum speed for 10 minutes and the
well water return temperature has been below setpoint for 10 migutes, then the lead cooling pump is
disabled.

If the lead cooling well pump has been disabled for 10 minutes and the chilled water supply
temperature is above setpoint (CHWST > CHWST_SP + 2), then the lead cooling pump is enabled.
Well water supply pumps are disabled if the well water supply temperature at the inlet to the
operating heat exchanger is 2°C above the chilled water return temperature in the chilled water
[oop.

Well water supply pumps are enabled if the lowest cooling well temperature is 2°C below the
chilted water supply temperature setpoint (CHWST_SP = [4.0°C).

If only the lead pump is enabled and the return water temperature is less than 0.5°C above the
selected return well tank temperature, then the return water is sent to the dump well (warm well
return valve closed and dump well returny valve opened).

If both the lead and lag pumps are enabled and the return water temperamre is more than 0.5°C
above both return warm well tank temperatures, then both warm well.valves are opened.

If both the lead and lag pumps are enabled the return water temperature is less than 0.5°C above
both return well tank temperatures, then the return water is sent to the dump well (both warm weli
return valves closed and both dump well return valves opened). i

If both the lead and lag pumps are enabled the return water temperature for only one warm well
tank is less than 0.5°C above the return well tank temperature, then half of the return water is sent to
the dump well {one warm well return valve opened, one warm well return valve closed, and one
dump well return valve opened)..

Shutdown Mode

When no fan coil unit cooling coil, air handling unit cooling coil, compressor, nor central heat
pump requires chilled water, the chilled water system is disabled,

Variable speed pumps CHWP1A and CHWP1B are disabled.

Variable speed pumps CHWP2A and CHWP2B are disabled.
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251 When the heat pump system is d1sabled and the chllled water system is dlsabled the well wate
system is disabled. : .

252 Warm well pumps WW2P and WW4P are disabled.

253  Cold well pumps CW1P and CW3P are disabled.

254  Well water refurn valves are closed.

255

256 Failure Mode

257 : . s

258 Variable speed pumps CHWP1A and CHWPIB are enabled at minimum speed (30%).

259 Variable speed pumps CHWP2A and CHWP2B are enabled at minimum speed (30%) .

260 Warti wéll pumps WW2P and WW4P aré disabled.

261 Cold well pumps CWI1P and CW3P are disabled.

262  Well water retumn valves remain in last position.

263 ’ :

264  Alarms

265 ,

266 Pump failure: CWP1, CWP3, WWP2, WWP4, CHWPI A, and CHWP1B,

267 Extreme chilled water supply temperature to air handling unit and fan coil unit cooling coils: fow -
4°C, high +4°C from setpoint.

268 Exireme well water return temperature: low 5°C, high 15°C,

269 -Combined warm well water return flov{ greater than 30,000,000 Gallons in bne'month. )

270 Extreme differential pressure to the fan coil units: low —10kPa, high +20kPa frorm setpoint.

271 Extreme differential pressure to the air haridling units: low —20kPa, high +30kPa from setpoint.

272 Both warm well water pumps at maximum speed for 5 minutes, and chilled water supply
temperature is less than setpoint,

273  Both coolmg well water pumps at maximum speed for 5 minutes, and chiiled water supply
temperature is greater than setpoint.

274 Chilled water system temperature and pressure alarms are inhibited for 15 mmutes ﬁ'om start up of

the system.,
275
276
277 Air Handling:Unit AHU-1 serves Laboratories
278

279 AHU-1 provides 100% out51de air to the VAV terminal units serving the Laboratory Area and
Insect Rearing Laboratories.

280

281  Start-up Mode

282

283 AHU-I is enabled in the occupied mode by either:

" —  Any Insect Rearing Laboratory occupied

—  Any Laboratory Fume hood or Exhaust Canopy switch on
—  AHU-1 weekly schedule.

284  AHU-1 is enabled in the unoccupied mode by a room temperature below 17°C or a high room

" temperature above 32°C.,

285 AHU-1 is enabled in the morning warm-up mode by the optimum heating start program.

286 AHU-1 is enabled in the morning cool-down mode by the optimum cooling start program.

287 If outside air temperature is below 0°C, the heating coil valve is fully opened for 2 minutes before
enabling the system.

288 The outside air damper is opened.

289 Hardwired outside air damper end switch enables the supply fan.
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295
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297
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301
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304

305

306

307
308

309

310
311
312

313
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Supply fan variable speed drive is set at minimum speed (30%).
Occupied Mode

Supply fan speed is modulated to maintain duct static pressure at setpoint.
If the duct static pressure is above setpoint and the supply fan is operating at minimum speed the
closest VAV terminal unit damper (VAV-208 serving Vestrbuie 202) is Opened
The initial duct static pressure setpoint is set to 200 Pa. e

The DDC system résets the duct static pressure setpoint (A[—IUI DSP_SP) accordmg to the demand o

for airflow from the VAV terminal units operating in the occupxed mode, The fol[owmg reset
calculations are repeated every 5 minutes.

If the airflow through one or more VAV’s is below 95% of its flow setpoint for 15 minutes, the
AHUI_DSP_SP is increased by 10 Pa.

If the air flow through all VAV's is above 95% of their flow setpoints for 15 minutes, the
AHUI DSP_SP is decreased by 10 Pa.

A duct static pressure setpoint increase does not occur until at least 30 minutes after the last setpomt
decrease and a setpoint decrease does not occur until at least 30 minutes after the last sétpoint” =~
increase.

Heating énd cooling valves are modulated in sequence to maintain supply air temperature at
setpoint.

The initial supply air temperature sctpoint (AHU1_SAT SP) is setto 13°C, ‘ i
The DDC system resets AHUI_SAT_SP according to the demand for heating from the VAV

terminal units operating in the occupied mode. The followmg treset caleulations are repeated every o

10 minufes.
If the AHU heating coil valve (AHU1 _HCWV) is open AHU1_SAT " SPis decreased by 0.5°C untlI

‘either all of the VAV's are in heating mode or until one of the VAV’s has a reheat coil valve more i

than 95% open; Whichever occurs first. o
If at any time a VAV has'its reheat coil valve more'than 95% open and the space temperature is
below setpoint, the SAT. SP js increased by 0.5°C.

If the AHU cooling coil valve (AHUI CCV) is open, AHU] SAT SPis mcreased by 0. 5°C until . ‘ .
either none of the VAV’s are in heating mode or until one of the VAV’s has a reheat coil vlve less
than 5% open for 5 minutes and the space temperature is at or above the setpomt whichever occurs -

first.
If at any time a-VAV has its reheat coil valve less than 5% opent'and the space temperature is at or
above setpoint, the SAT_SP is decreased by 0.5°C.
The initial supply air relative humidity setpoint (AHU1_SAH_ SP} is set to the space relative
humidity setpoint.
The DDC system resets the room relative humidity setpoint (AHU1_RH_SP) according to the
outdoor air temperature (OAT): .
Outdoor Alr Temperature Room Relative Humidity Setpoint

-20°C 20% RH

+30°C 40% RH _
‘The DDC system resets the supply air relative humidity setpoint according to the four measured
room humidity sensors. The following reset calculations are repeated every 10 minutes.
If all room humidity sensors are below AHUL_RH_SP, then AHU1_SAH_SP is increased by 5%
RH.
[f all room humidity sensors are above AHU1_RH_SP then AHUI _SAH_SP is decreased by 5%
RH.
Supply air relative humidity setpoint (AHU1_SAH_SP) is limited between 20% RH and 60% RH.
Supply air relative humidity high limit controller maintains duct humidity below 70% RH.
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315 Twao steam control valves in parallel (AHU1_V1_3C and AHU1_V2 3C) are
sequence to maintain the supply air humidity at setpoint. :

316 The 1/3™ valve is modulated open as first stage of humidification. When the 1/3"‘ valve is fuliy :
open, then the 2/3" valve is modulated from 50% to 100% open and the 1/3™ valve is closed as the:
second stage of humidification. When the 2/3" valve is fully opened then the 1/3" valve is
modulated open as the third stage of humidification. The sequence is reversed f the supp[y alr
humidity is above th. setpoint.

317 Steam valves remain closed until the steam boiler pressure is above 25 kPa

318

319  Morning Warm-up Mode

320 ;.

321 System reverts to the occupied mode with a supply air temperature setpoint of 26°C.

322 -

323 Morning Cool-down Mode

324

325 System reverts to the occupied mode with a supply air temperature setpoint of 12°C.

326 ' '

327 Unoccupied Mode

328

329 I[fthe low room temperature is below 17°C, the system reverts to the occupled mode w1th a supply
air temperature setpoint of 26°C. .

330 If the high room temperature is above 32°C, the system reverts to the occup:ed mode thh a supply

. air temperature setpoint of 12°C, ‘

331

332 Shutdown Mode .

333

334 AHU-1 is disabled when:

—  All Insect Rearing Laboratory are unoccupied

~  All Laboratory Fume hood or Exhaust Canapy switches are off -

- AHU-1 weekly schedule is'off

~  AHU-1 heating and cooling optimum starts are disabled

— Lowest room temperature is above 19°Cand a highest room temperature is below 28sC,

335 Supply fan is disabled.

336 Supply fan speed contro! set to 0%,

337 OQutdoor air damper is closed.

338 Heating coil valve is closed.

339 Cooling coil valve is closed.

340 Steam humidification valves are closed.

341 .

342  Freeze Protection

343

344 Hardwired manual reset freezestat disables supply fan upon detection of temperature at the face of
the cooling cool below 4°C.

345 DDC system upon sensing freezestat tripped:

346 -  Supply fan is disabled.

347 -  Supply fan speed control set to 0%.

348 -~ Outdoor air damper is closed.

349 _  Heating coil valve is opened fully (and glycol heating system enabled).

350 . Cooling coil valve is closed.

351 - Steam humidification valves are closed.
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Failure Mode

Supply fan is disabled.

Outdoor air damper is closed.

Cooling coil valve is closed.

Heating coil valve is opened fuily.
Steam hamidification valves are closed.

Alarms

Supply fan failure.

Supply fan variable speed drive fault.

Freezestat alarm.

High supply air relative humidity above 80% RH.

Extreme space RH; low 90%, high 105% of setpoint %RH.

Extreme supply air RH: low 90%, high 110% of setpoint %RH.

Extreme supply air temperature; low -5°C, high +5°C from setpoint.

Extreme supply duct static pressure: low ~40KPa, high +40Kpa from setpomt
Prefilter dirty alarm when differential pressure across filter above 230 Pa.

Final filter dirty alarm when differential pressure across filter above 230 Pa.
Heating coil valve open greater than 95% and SAT is below setpoint.

Cooling coil valve open greater than 95% and SAT is above setpoint,

Night setback fail alarm; space temperature below 17°C and supply fan not running.
Night setback fail alarm; space temperature above 32°C and supply fan not running.
Average space temperature alarm when in occupied mode: low 19°C, high 23°C.
AHU-1 alarms are inactive for first 15 minutes of operation except and fan failure alarms.

Note: Héating coil éirculatiun purip HCP-1 runs continuously. Recommend connect to DDC
system to operate only when the heating coil valve is opened.

Air Handling Unit AHU-2 serves Offices
‘AHU-2 provides outside air to the ceiling plenum for use by the 'FCU’s serving the Office Area.
Start-up Mode

AHU-2 is enabled in the occupied mode by AHU-2 weekly schedule when the heating and cooling
optimum stop programs are disabled.

AHU-2 is enabled in the unoccupied mode by a room temperature below 17C or a high room
temperature above 32°C.

AHU-2 is enabled in the morning warm-up mode by the optimum heating start program.

AHU-2 is enabled in the morning cool-down mode by the optimum cooling start program.

If outside air temperature is below 0°C, the heating coil valve is fully opened for 2 minutes before
enabling the system.

The outside air damper is opened.

Hardwired outside air damper end switch enables the supply fan.

Océupied Mode
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398 Heating and cooling valves are mddulated in sequence to maintain supply alr tempera‘
setpoint. S
The initial supply air temperature setpoint (AHUZ SAT_SP) is set to 13°C

399
400

401

temperatures associated to the FCU cooling only are at or beiow setpomt (FCC H VAR and :
FCC_LO_VAR). The intent is to eliminate unnecessary heating of the outside ajr af the A and
the subsequent ceoling of the air at the FCU while ensuring that the coolmg only FCU’ can meet
their space temperature requirements. T
402 If at any time, a cooling only FCU has its cooling coil valve closed for 5 minutes and the space
temperature is below setpoint, the SAT_SP is increased by 0.5°C.
403  If the AHU cooling coil valve (AHU2_CCV) is open, AHU2_SAT _SP is increased by 0. 5°C until
all FCU heating coil valves are closed and at least one FCU has its cooling coil valve fully closed.
The intent is to eliminate cooling of the outside air at the AHU and the subsequent heatmg of the aLr
-+ atthe FCU. AR
404  The initial supply air refative humidity setpoint (AHU2_SAH_SP) is set to the space relatlve
humidity setpaint.
405 The DDC system resets the room relative humidity setpoint (AHU2_RH_SP)‘according to the
outdoor air temperature (OAT): ’
Qutdoor Air Temperature Room Relative Humidity Setpoint
-20°C ' . 20% RH
+30°C ' 40% RH . ‘
406 ' The DDC system resets the supply air relative humidity setpomt according to the four measured
room huniidity sensors. The following reset calculations are repeated every 10 minutes. P
407 . If all room humidity sensors are below AHU2_RH_SP, then AHU2_ SAH_SP is mcreased by 5%
408 - If aIl room humidity sensors are above AHUZ_RH_SP then AHU2_SAH_SP is decreased by 5%
RH.
409 Supply air relative humidity setpoint (AHU2_SAH_SP) is limited between20% RH and 60% RH.
410  Supply air relative humidity high limit controller maintains duct humidity below 70% RH.
411 Two steam control valves in parallel (AHU2_V1_3C and AHU2_V2_3C) are modu]ated in
sequence to maintain the supply air humidity at setpomt
412 The 1/3“ valve is modulated open as ‘first stage of humidification. When the 1/3"s valve is fully . -
open, then the 2/3“ valve is modulated from 50% to 100% open and the 1/3" vaive i is closed as the
second stage of humidification. When the 2/3" valve is fully opened then the 1/3" valve is
modulated open as the third stage of humidification. The sequence is reversed if the supply air
humidity is above the setpoint,
413 Steam valves remain closed until the steam bmler pressure is above 25 kPa.

414

415 Morning Warm-up Mode

416

417  System reverts to the occupied mode with a supply air temperature setpoint of 26°C.

418

419  Morning Cool-down Mode

420

421 System reverts to the occupied mode with a supply air temperature setpeint of 12¢C,

422

423 Unoccupied Mode

424 '
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427
428
429
430

431
432
433
434
435
436
437
438
439

440
441
442

443

444
445

446 .
447 |

448
449
450
451
452
453

454 .

433
456
457
458
459
460
461
462
463
464
465
466
467
468

ESC

If the low room temperature is below 17°C, the system reverts to the occupied mode wlth a supply
air temperature setpoint of 26°C.

If the high room temperature is above 32°C, the system reverts to the occupied mode Wlth a supply‘ )

air temperature setpoint of 12°C.
Shutdown Mode

AHU-2 is disabled by all of the following
-~ AHU-2 weskly schedule is off or AHU-2 heating or cooling optimum stops are enabled.
-~  AHU-2 heating and cooling optimum starts are disabled.

—  Lowest room temperature is above 19°C and a highest room temperature is below 28°C
Supply fan is disabled.

Outdoor air damper is closed.

Heating coil valve is closed.

Cooling coil valve is closed.

Steam humidification valves are closed.

Freeze Protection

‘Hardwired manual reset freezestat disables supply fan upon détection of temperature at the face of

the cooling cool below 4°C.
DDC system upon sensing freezestat tripped:

'~ ‘Supply fan is disabled.

-~ Qutdoor air damper is closed.

— Heating coil valve is opened fully (and glycol heating system enabled).
- Cooling coil valve is closed. '

~  Steam humidification valves are closed.

Fi a}:fure Mode
Supply fan is disabled.

Outdoor air damper is closed.
Cooling coil valve is closed.

Heating coil valve is opened fully.

Steam humidification valves are closed.
Alarms

Supply fan failure.

Freezestat alarm.

High supply air relative humidity above 80% RH

Extreme space RH; low 80%, high 120% of setpomt %RH.

Extreme supply air temperature; low -5°C, high +3°C from setpoint.
Prefilter dirty alarm when differential pressure across filter above 230 Pa.
Final filter dirty alarm when differential pressure across filter above 230 Pa.
Heating coil valve open greater thai 85% and SAT is below setpoint,

“Cooling coil valve open greater than 85% and SAT is above setpoint.

Night setback fail alarm; space temperature below 17°C and supply fan not running.
Night setback fail alarm; space temperature above 32°C and supply fan not running.
Average space temperature alarm when in occupied mode: low 18°C, high 26°C.

ENERGRATED SYSTEMS Pacific Agricultural Research Station conN
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469 AHU-2 alarms are inactive for first 15 minutes of operation except and fan fallure alarms

470 :

47]  Note: Heating coil circulation pump HCP-2 runs continuously, Recommend connect to DDC |
system to operate only when the heating coil valve is opened. i s

472

473 Air Handling Unit AHU-3 serves Industrial Area

474

475 AHU-3 provides mixed outdoor and return air for the Industrial Area and 1ts‘as oc ted fan coil

units.

476 Note: Static pressure in the Industrial Area is to be negative in relation fo the static pressure |

" "in the office area. Due to open ceilings between these spaces, differential pressu'i-e control

cannot be maintained. Information is to be provided for the sequence of operation of the
return fan and the exhaust air damper for this air handling unit.

477

478  Srart-up Mode

479

480 AHU-3 is enabled in the oceupied mode by AHU-2 weekly schedule when the heating and cooling
optimum stop programs are disabled.

481 AHU-3 is enabled in the unoccupied mode by a room temperature below 17°C or a hlgh room

“temperature above 32°C,

482 AHU-3 is enabled in the morning warm-up mode by the optimum heating start program.

483 AHU-3 is enabled in the morning cool-down mode by the optimum cooling start program

484 Supply fan is enabled. SRS

485

486 Occupied Mode

487

488 Supply fan runs continuously.,

489  Outdoor air damper and return air damper are modulated in sequence to mairitain the supply air
temperature at setpoint,

490  If the outdoor air ternperature is high, the mixed air dampers are set to minimum position (30%
outdoor air and 70% return air, if OAT > AHU3' RAT + 1). o

491  Gas heating control is enabled when the outdoor air température is less than the supply air
temperature setpoint (AHU3_SAT_SP > OAT + 1) and heating is required.

492.; DDC signal to the air handling unit supply air temperature controller indicates the desired supply air
temperature setpoint: AHU3_HEAT_RESET = (AHU3_SAT_SP+5.8) * 4.6 - 61.

493 Supply air temperature setpoint is reset by the average space temperature in the Industrial Area:
AHU3_SAT_SP =19 - (AHU3_AVG_RT - AHU3_AVG_RT SP) * 3
AHU3_SAT_SP is limited between 12°C and 28°C,

494  Exhaust air damper is modulated open as stage 1 to maintain Industrial Area differential pressure
tower than Office Area pressure,

495 Return fan s enabled if the exhaust air damper is fully opened and pressure relief is required.

496 Return fan speed drive is modulated as stage 2 (if the return fan is enabled) to maintain Industrial
Area differential pressure lower than Office Area pressure.

497  Return fan is disabled when reverting to stage 1 pressure control.

498  Industrial Area differential pressure setpoint is 10.0 Pa lower than the Office Area pressure.

499 ’

500 Morning Warm-up Mode

501

5 02 Outdoor and exhaust air dampers remain closed.
Return air damper remains openead.
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504 Gas heating is enabled at 100% (supply air temperature setpoint 28°C).

505 Return fan is disabled.

506

507 Morning Cool-down Mode

508

509 Outdoor air damper is fully opened.

510 Return air damper is fully closed. :

511 Exhaust air damper modulates to maintain Industrial Area differential pressure lower than Off ice
Area pressure. .

512 Gas heating is disabled.

513 Return fan is disabled.

514

515  Unoccupied Mode

516 ‘ .

517 [f the low room temperature is below 17°C, the system reverts to the morning warm-up mode.

518 If the high room temperature is above 32°C, the system reverts to the morning cool-down mode.

519

520 Shur down mode

521

522 Supply fan is disabled.

523  Return fan is disabled and speed control set to 0%.

524 Outdoor and exhaust air dampers are closed.

525 Return air damper is opened.

526 Gas heating is disabled.

527

528 Alarms

529 3.0 -

530, Supply fan failure.

531. - Return fan failure.

532. " Return fan variable speed drive fault.

533 Extreme supply air temperature; low -5°C, high +20°C from setpoint.

534 _Filter dirty alarm when differential pressure across filter above 230 Pa.

535  Air handling unit failed to start in the unoccupied mode.

536 Extreme differential static pressurc between office area and industrial area: low 20 Pa, high +10 Pa
from setpoint. '

537 Bxtreme individual space temperature: low 17°C, high 32°C.

538 Extreme occupied mode average space temperature: low 19°C, high 25°C.

539 Extreme return air temperature: low 17°C, high 34°C,

540 Heating failure alarm when gas heating enabled and supply air temperature is below setpoint.

541  AHU-3 alarms are inactive for first 15 minutes of operation except and fan failure alarms.

542

543 Failure Mode

544

545 Supply and return fans are disabled.

546 Qutdoor and exhaust air dampers are closed.

547 Return air damper is opened,

548 Gas heating is disabled.

549

550 Fan Coil Units

55 :
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552 This section is general to all fan coil units. Fan coil units in the office area recéive air from the
constant volume air-handling unit AHU-2. Fan ¢oil units in the industrial area either receive air
from the constant volume air-handling unit AHU-3 or only recirculate air. Fan coil unlts in the
laboratory corridors only recirculate air. .

553  Most fan coil units have both heating and cooling coils (descriptor prefix: FC_), some fan co1l units
have cooling coils only (descriptor prefix: FCC_), and one fan c01l unit has onl_v a heatmg ccnl
(descriptor prefix: FCH_).

554  All fan coil units have 3-speed fan conu-ol with the second speed set as the default speed L T

555  All fan coil units are controlled by stand-alone IZA218 zone controllers with Delta Controls fan coil 1 :
unit FCU3 algorithm version 4.1. Refer to the Delta Controls documentatlon for more detalls on the

sequence of operation.

556 There are no local occupancy override switches for the fan coil units.

557

558 Start-up Mode

559

560 If the associated air handling unit or zone is enabled in the occupied mode, the fan coil unit is set to
its day mode of operation.

561 Ifthe associated air handling unit or zone is enabled in the morning warm-up or morning cool-down
mode, the fan coil unit is set to its moming 'mode of operation.

562

563 Day Mode

564 - _

565 Heating coil valve modulated to maintain space temperature heating setpoint (FCU_RT SP +4).
566 Cooling coil valve modulated to maintain space temperature cooling setpoint (FCU_RT_SP - 4).”
567 In cooling mode, the heating coil valve is fully closed.

568  In heating mode, the cooling coil valve is fully closed.

569 . The fan speed is cycled depending on the differential between the space temperature and the

setpoint.
570
571 Morning Mode
572

573 Fan is enabled at high speed.

574 If the space temperature is above setpoint, the cooling coil valve is fully opened.

575. Ifthe space temperature is below setpoint, the heating coil valve is fully opened.

576 When the setpoint space temperature is reached, the fan coil unit reverts to the day mode.

577

578 Night Mode

579

580 Ifthe associated air-handling unit is disabled, the fan coil unit is set to its night mode of operation.

581 Ifthe space temperature is below the night heating setpoint, the fan coil unit is enabled in the
heating mode (fan enabled, heating coil valve modulated, and cooling coil valve closed).

382 Ifthe space temperature is above the night cooling setpoint, the fan coil unit is enabled in the
cooling mode (fan enabled,; cooling coil valve modulated, and heating coil valve closed).

583  If the space temperature is within the night heating and cooling setpoints, the fan coil unit rev. s to
the shutdown mode.

584

585  Shut-down Mode

586

587 Fan is disabled.

588 Heating coil valve closed.
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If the main control pane} (DCU) fails:

‘Note: Differential pressure sensors are presently | located between each Room 179A.J and.

Cooling coil valve closed.

Failure Mode

If the individual fan coil unit zone controller fails:
- Fan is disabled.

- Heating and cooling coil yalves remain in their last posmons

- Fan is controlled automatically in the last mode of control

- Heating and cooling valves are controlled automatically to maintain space temperature at setpoint. 1

Alarms

Extreme space temperature in occupied mode: low 18°C, high 26°C.
Extreme space temperature in unoccupied mode: low 17°C, high 32°C.

Insect Rearing Laboratories (Rooms 179A,B,C,D,E,F,G,H,J and EF-17}

Air handlmg unit AHU-1 provides supply air to the VAV units servmg the insect réaring

laboratories. Variable speed exhaust fan EF-17 (or EF-179) exhausts the air from these laboratones_"‘

through their general exhaust air valves (EF179A and EF179B). Insect rearing laboratories in
rooms 179A through 179 have individual radiant heat control. Two VAV units VAV-132 and
VAV-133 serving rooms 179A through 179 each have steam control valves to provide ., .. -
humidification. Static pressure in the insect rearing corridor 168 is to be 10 Pa negative in relatlon
to the pressure in the industrial area corridor 161. The insect rearing air system is antxclpated 10 be .
enabled at all times. -

corridor 168. Recommend move sensing locafions to measure dlfferentml pressure between
corridor 168 and corrldor 161 : ‘

Narmal Mode

Insect Lab enable is manually set by the operator (INSECTLAB ENABLE on) or msect rearing

labs night setback is on (VAVI132_NSB on or VAVI133_NSB on). "

Supply VAV terminal unit damper is modulated to maintain supply airflow at setpoint.-

Exhaust VAV terminal unit (Phoenix controller) is modulated to maintain exhaust airflow at
setpoint (EF179A flow setpoint is 200 I/s and EF179B flow setpoint is 345 I/s}.

Exhaust fan EF-17 speed is modulated to maintain suction pressure at setpoint of 175 Pa (as
determined by air balancer).

Supply VAV flow setpoint is reset once every 2 minutes by the differential pressure between the
insect rearing corridor and the industrial area corridor.

If the differential pressure between the insect rearing corridor and the industrial area corridor is less
than —5 Pa, then the supply air flow setpoint for both VAV-132 and VAV-133 is increased by 5 /s
(LAB179_DP - LAB179_DP_SP <-5).

if the differential pressure between the insect rearing corridor and the industrial area corridor is
more than 5 Pa, then the supply air flow setpoint for both VAV-132 and VAV-133 is decreased by 5
I/s (LAB179_DP —LAB179_DP_SP > 5).

Rooms 179A,B, C, D are to be the “warm” insect rearing rooms, and Rooms 179E,F, G, H, J are to
be the “cool” insect rearing rooms.

Individual radiant panels in rooms 179A,B, C, D, E, F, G, H, and J are modu[ated to maintain each
room temperature at setpoint.,

Engineer: LP

Page 20 of 31

O



617

618

619
620

621
622
623
624

625

626
1627
628
629
630
631
632
633
634

635 .

636
637
638

639

640
641
642

643
644

645

646

K

VAV-133 reheat coil valve is modulated to satisfy the coldest room (179A B, C, ar D) I all Spac
temperatures for these rooms are above setpoint, the reheat coil valve is'cl .'If any Space
temperature is below setpoint, the reheat coil valve is modulated to satisfy the coldest room.

VAV-132 reheat coil valve is modulated to satisfy the warmest room (179E,F, G/H, or 1). If any
space temperature for these rooms is above setpoint, the reheat coil valve is closed. Ifall space
temperatures are below setpoint, the reheat coil valve is modulated to satrsfy_the warmest room
VAV-133 steam valy . is modulated to maintain space relative hurmdlty sen -
C, and D at sefpoint.
VAV-132 steam valve is modulated to maintain space relative humidity Sensor ‘for Rooms 179E
G, H, and J at setpoint.

Shui-down Mode

Insect lab enable is manually off by the operator (INSECTLAB_ENABLE oft) VAV-132 night
setback is off, and VAV-133 night setback is off (VAV132_NSB off and VAVI33 “NSB off).

If insect [ab enable has been turned off by the operator and any room 179A.. .Jroom temperature is
below 19°C or above 28°C then the system will automatically be enabled iri the normal mode
(VAVI132_NSB on or VAVI33_NSB on). . ‘

Exhaust fan EF-17 is disabled. BT

Supply and exhaust VAV dampers are closed. -

Supply VAV reheat coil valves are closed. -

Radiant panels in rooms 179A to 179J are modulated to mamtam space temperature at setpomt
Steam valves are closed.

Hardwired interlocks

Note: Recommend install two hardwired duct hlgh limit humrdlstats to close the steam valves
upon high duct humidity. :
Note: Recommeud modify sequencée of operation (temperatures and schedules) for each insect
rearing room to suit occupants.

Alarms

Extreme space temperature: low -2°C, high +2°C from setpoint. :
Extreme insect rearin g laboratory corridor static pressure relative to industrial-area corridor: low -5
Pa, high +5 Pa from setpoint.

Failure Mode

If the individual supply VAV unit or radiant panel micro controller fails (CP202 CP205):
- Supply VAV damper closes.

- Radiant panel and reheat coil valves remain in their last positions.

- Steam valve closes. _

If the individual exhaust VAV unit zone controller fails:

- Exhaust VAV damper closes.

If the main control panel (DCU) fails:

- Exhaust fan EF-17 is disabled.

- Supply VAV damper continues to operate to maintain supply flow at setpoint.

- Exhaust VAV damper opens.

- Radiant panel and reheat coil valves and steam valves are controlled automatically to maintain
space temperature at setpoint, :
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- ShutcfaWn Mode

Strobic Exhaust Fans EF-1A.8,C

Strobic exhaust fans are staged and bypass dampers are modulated to maintain suction pressai‘é iti o
laboratory exhaust air system serving laboratory general exhaust VAV terminal units, fume hoods,
and exhaust canopies.

Start-up Mode

If air handling unit AHU-1 is enabled in the occupied mode (by weekly schedule or laboratory fume-,__.
hood or exhaust canopy override), the exhaust fan EF-1A, B, or C with the least run tinle is enabled
and the bypass dampers are fully opened.

Normal Mode

Bypass dampers are ramped closed to maintain the exhaust duct suction pressure at setpoint of 400 ‘

If one exhaust fan has been running for 5 minutes and the exhaust duct suction pressure is below_
setpoint then the next exhaust fan with the least run time is enabled and the bypass damper is
opened.

If two exhaust fans have been running for 5 minutes and the exhaust duct suction pressure is below
setpoint then the lfast exhaust fan is enabled and the bypass damper is opened.

If three exhavst fans have been running for 5 minutes and the exhiaust duct suction pressure is above
setpoint and the bypass damper is opened, then the exhaust fan with the most run time is disabled
and the bypass damper is opened.

If two exhaust fans have been running for 5 minutes and the exhau st duct suction pressure is above
setpoint and the bypass damper is opened, then the exhaust fan w1th the most run txme 1s d:sabled
and the-bypass damper is opened. P

If at any time the high limit pressure switch trips, then all the exhaust fans are diSa_bled,

If air handling unit AHU-1 weekly schedu]e is off and all fume hoods and exhaust canop1es
switches are off, then the strobic exhaust system is dxsablcd

Exhaust fans EF-14, B, and C are disabled.

Bypass dampers are closed.

Failure Mode

Exhaust fan EF-1A is enabled.

Exhaust fans EF-1B and EF-1C are disabled.

Bypass dampers are closed.

Alarms

Exhaust fan failure.

Exhaust suction pressure alarm: low —25 Pa, high +25 Pa from setpoint.

Laboratory Air Systems (excluding Insect Rearing Laboratories 179A.J)

IEFSC Project #: 1988 Date: 06/14/01 A2z Delta
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684  Each lab is served by: supply VAV terminal units, general exhaust VAV termmal umts fume
hoods, and exhaust canopies.

685 Exhaust canopies and fume hoods are constant flow devices.

686  Supply VAV units are constant air volume units with reheat coils, whose valves are modulated to
maintain the space temperature at setpoint. Rt ‘

687 General exhaust VAV units maintain constant flow differential between total supply ﬂow mto the
lab and total exhaust flow out of the fab (in effect to maintain a negativ. picssire between
Iaboratories and corridors). . .

688 Laboratory corridor fan coil units recirculate air to maintain corridor temperatures at setpomts (refer
to fan coil units sequence of operation), i

689  All supply VAV units are controlled by stand-alone [ZC230 zone controflers with Delta Controls T
VAV unit VAV4 algorithm version 5.1. Refer to the Delta Controls documentation for more details
on the sequence of operation.

690
691  Start-up Mode
692
693 Tf the associated air handling unit AHU-1is enabled in the occupzed mode, al] the supply VAV unifs -
are set to their day mode of operation.
694  If the associated dir handling unit AHU-1 is enabled in the morning warm-up or morning cdol-down
mode, all the supply VAV units are set to their morning mode of operation.
695  If any fume hood or exhaust canopy is enabled in the unoccupied mode {by local switch):
- the associated air handling unit AHU-1-is enabled in the occupied mode
- strobic exhaust fan system (EF-1A,B,C) is enabled
- the supply VAV to that laboratory is set to its day mode of operation
- carridor fan coil units on the same floor as that laboratory are set to their day mode of operfation
- corridor supply VAV units on the same floor as that laboratory are set to thelr day mode of

operation.
696
697 Day Mode
698

69%  Supply VAV terminal unit damper is modulated to maintain supply airflow at setpoint.

700  Supply VAV reheat coil valve is modulated to maintain space temiperature at setpoint.

701  General exhaust VAV terminal unit damper is modulated to maintain exhaust airflow at setpoint,

702  Fume hood and exhaust canopy is enabled by local switch. )

703 If a fume hood or exhaust canopy switch is on, the DDC system signals the Phoenix exhaust air
damper controller to provide the required exhaust airflow.

704  When flow rate of the fume hood or exhaust canopy is greater than 50% of the required exhaust
flow rate, the DDC system enables a green indicating light mounted on the fumne hood or exhaust
canopy swiich plate.

705 If a fume hood or exhaust canopy switch is off, the DDC system signals the Phoenix exhaust air
valve controller to close the exhaust air damper.

706

707 Morning Mode

708

709  Supply VAV terminal unit damper is modulated to maintain supply airflow at maximum setpoint.
710  If the space temperature is above setpoint, the reheat coil valve is fully closed.

711 Ifthe space temperature is below setpoint, the heating coil valve is fully opened,

712 General exhaust VAV terminal unit damper is closed.

713  When the space temperature setpoint is reached, the supply VAV unit reverts to the day mode.

714
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If the associated air handling unit AHU-1 weekly schedule is off (undccupied mode) anid the fir
hoods and exhaust canopies associated to the laboratory are disabled, the VAV unit 1s sett 1
mode of operation.
If the space temperature is below the night heating setpoint, the VAV unit is enabled in‘the heat
mode (damper modulates to maintain supply airflow at setpoint and reheat coil valve opened)
If the space temperature is above the night cooling setpoint, the fan coil unit is enabled in'the
cooling mode (damper modulates to maintain supply airflow at setpomt and reheat 611 vaIve
closed). R
If the space temperature is within the night heatlng and coolmg setpomts the VAV umt rev
the shutdown mode.

General exhaust VAV terminal unit damper is closed.

Shut-down Mode

Supply VAV damper is closed.

Supply VAV reheat coil is closed.

General exhaust VAV damper is closed.

Fume hood aid exhaust canopy dampers are closed.
Associated corridor VAV and fan coil units are shutdown,

Fume Hood Washdown

Ifat any time the fume hood washdown switch is enabled, washdown “A” is enabled for 10 minutes
then.disabled. Next, washdown “B” is enabled for 10 minutes then disabled.

A larms

Extrerie space teniperattire: low -4°C, high +4°C from setpoint.
Laboratory supply air flow is greater than the exhaust air flow.

F a_{;lyré Mode

Ifthe mdmdual VAV unit zone controller fails:

- Supply VAV damper closes.

- Exhaust VAV damper closes.

- Reheat ¢oil valve remains in its last position.

- Pume hoods and exhaust canopies exhaust dampers close and indicating light is dtsabled
If the main contro! panel (DCU) fails:

- Exhaust fan EF-17 is disabled.

- Supply VAV damper continues to operate to maintain supply flow at setpoint.

- Exhaust VAV damper continues to operate to maintain exhaust flow at setpoint

- Reheat coil valves are controlled automatically to maintain space temperature at setpoint,

Air Handling Unit AHU-4 serves Mechanical Room
AHU-4 provides cooling to the Mechanical Room.

Start-up Mode

Engineer: LP
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751  Supply fan is enabled if the space temperature is 2°C above setpoint.

752 Space temperature setpoint is 26.52C

753

754  Normal Mode

755

736  Outdoor air damper is opened and return air damper is closed as first ztare of cooling

757 Cooling coil valve is cycled as the second stage of cooling oA

758  If the cooling coil valve is opened, CHHIWP4A/B are enabled (whichever has the least accumulated.
run time).

759  If chilled water is no longer required, CHWP4A/B is disabled. When the pump has been cllsabled' f_.-_-? :
for 5 minutes, the cooling coil valve is closed. o

760  Supply air temperature setpoint is reset by the space temperature:
AHU4_SAT SP=2} -3 * (AHU4 RT - AHU4 RT _SP)
AHU4 _SAT SP is limited between 12°C and 18°C.

751

762 Shut Down Mode

763 :

764  Supply fan is disabled if the space temperature is 1°C below setpoint.

765 Outdoor air damper closes.

766  Return air damper opens.

767 Cooling cail valve is closed.

768 Chilled water pumps CHWP4A/B are disabled.

769

770 Freeze Protection

771

772 Hardwired manual reset freezestat disables supply fan upon detection of temperature at the face of
the cooling cool below 42C. :

773 DDC system upon sensing freezestat tnpped

774 = Supply fan is disabled.

775 = Qutdoor air damper is closed.
776 = Return air damper is opened.
777 = Cooling coil valve is closed.
778

779 Failure Mode

780

781 Supply fan is disabled.

782  Qutdoor air damper closes.

783  Return air damper opens.

784  Cooling coil valve is closed.

785 Chilled water pumps CHWP4A/B are disabled.

786

787  Alarms

788 .

789  Supply fan failure.

790  Freezestat alarm.,

791  Filter alarm when differential pressure across filter is greater than 230 Pa.

792 Extreme supply air temperature: low —52C, high +5°C from setpoint.

793 Extreme space temperature: low —82C, high +8°C from setpoint.

794 Space temperature below unoccupied mode of operation setpoint 17°C, and the AHU4 fails to start.
795 AHU-4 supply air temperature alarm is inactive for first 15 minutes of fan operation.
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Heat Pump Units HP-1A..E, HP-2A, HP-2B

Individual heat pump units are controlled by programmable Delta Controls room stats complete A

with LCD display.

The heat pump fan is enabled upon a requuement for heating or cooling from the space temperature
sensor (space temperature setpoint 22°C),

Heating stage 1 is enabled if the room temperature is 2 degrees below setpoint.

Heating stage 2 is enabled if the room temperature is 4 degrees below setpoint.

Heating stage ! and 2 are disabled if the room temperature is at setpgint,

Cooling stage 1 is enabled if the room temperature is 2 degrees above setpoint.

Cooling stage | is disabled if the room temperature is 1degree below setpoint,

Steam Boiler

Steam boiler is enabled when AHU-1, AHU-2, or the Insect Rearing VAV’s require steam
humidification.

Steam boiler is disabled when AHU-1, AHU-2, and the Insect Rearing VAV’s do not require steam
bumidification.

The DDC system monitors the steam pressure and the flame failure contact of the steam boiler’s
integral control system.

Alarms

Active when the steam boiler has been enabled for 15 minutes.
Extreme steam pressure: high 95 kPa, low 30 kPa.

Steam boiler flame failure. .

AHU or VAV requires humidification and steam boiler has not started.

Failure Mode

Steam boiler feed pump is disabled.
Steam boiler is disabled.
Steam valves are closed.

Note: Recommend add programming to disable the steam boiler when outdoor air humidity is
high (i.e. disabled from late spring to early fall).

Tempered Water System

‘Tempered water recirc pumps serve laboratory showers and eyewash stations,

If the main laboratories are in the occupied mode (by air handling unit AHU-1 weekly schedule or a
fume hood or exhaust canopy override}, then tempered water pumps TWR-P2, TWR-P3, TWR-P4,
and TWR-P3 are enabled.

If the main laboratories in the unoccupied mode (by air handling unit AHU-1 weekly schedule off
and no fume hood or exhaust canopy override), then tempered water pumps TWR-P2, TWR-P3,
TWR-P4, and TWR-P5 are disabled.

If the industrial laboratories are in the occupied mode (by air handling unit AHU-3 weekly
scheduie), then tempered water pump TWR-P1 is enabled.
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.848  The revérse:osmosis system is enabled continuously.

)

' 860 Fueloil pump FOP-1A or FOP-1B is enabled (whichever has the least rin tlme) when the fuel oil

‘877 When the dust collectors are enabled, they are each controlled by local switches.

834  If the industrial laboratories are in the unoccupied mode (by air handling unit AHU 3 eekly
schedule off), then tempered water pummp TWR-P1 is enabled. -

835

836 Domestic Hot Water System

837

838  The domestic hot water recirc pump (DHW_PC) is enabled continuously.

839 The DDC system monitors the domestic hot water supply temperature (DHW_T),
840 -
841  Alarms

842

843 Domestic hot water pump fail.

844 Domestic hot water supply temperature below 252C or above 70C

845

846 Reverse Osmosis System

847

849 The DDC system modulates the three-way valve CROVC) to maintain the reverse osmosis system
supply water temperature at 252C.

850 The DDC system monitors the run status of the reverse osmosis system pump (ROPS)

851

852 Alarms

853 _

854 Reverse osmosis system supply water temperature: low =52C, high +5°C from setpoint.

855 Reverse osmosis system pump fail,

856 .

857 Emergéncy Generator

858

859 Room ventilation dampers are modulated to maintain the space temperature at setpomt

level in the day ‘tank drops to the © pump on” level. .
861 Fuel oil pumps FOP-1A and FOP-1B re disabled when the fuel oil level in the day tank rises to the
“pump off” level.

862 - : :
863 Alarms " . -
864 ' BN

865 High day tank level alarm.

866 Low day tank level alarm.

867 High storage tank level alarm.

868 Low storage tank level alarm.

869 Emergency generator fault.

870 Emergency generator running notification alarm.

871 Low day tank level and pump not operating.

872 Extreme space temperature: low 15°C, high 30°C.

873

8§74 Dust Collectors DC-1 and DC-2

875 .

876 Dust collectors are enabled by the DDC when the Indusirial Area AHU-3 is in the occupied mode.
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878 Dust collectors are disabled by the DDC when the Indi.i:striai Area AHU-3 IS in the unoccupied

mode.
870  When the dust collectors are disabled, the local switch control is also disabled.
880 ‘
881 Washroom Exhaust Fan EF-2
882

883 When any axr-handlmg unit is in the occupied mode the exhaust fan is enabied
884 When any air-handling unit is in the unoccupied the exhaust fan is disabled.
885 :

886 Alarms -

887

888 Exhaust fan failure.

889

890 General Exhaust Fan EF-3
891

892 When any air-handling unit is in the occupied mode the exhaust fan is enabled.
893 When any air-handling unit is in the vinoccupied the exhaust fan is disabled.

894 L . (j

895 Alarms. »
896

897 Exhaust fan fajlure.

898

899 Change Room Exhaust Fan EF-4

900

901 When any air-handling unit is in the occupied mode the exhaust fan is enabled.
902 When any air-handling unit is in the unoccupied the exhaust fan is disabled.

903
904  Alarms
905
906 Exhaust fan failure. T B ' Lok
907 . . ‘ J
908 Mechanical Loft Exhaust Fan EF-5 ‘ '
909 - ; _ ‘
910 EF-5 is controlled by a wall-mounted line thermostat. : -
911 The DDC system can override the fan off by manual enable EF5_C. C
912 Hardwired motorized damper is opened before exhaust fan is enabled. -
913 ’ g
914 Elevator Machine Room Exhaust Fan EF-6
915

916 FEF-6 is controlled by a wall-mounted line thermostat.

917 The DDC system can override the fan off by manual enable EF6_C.

918 Hardwired motorized damper is opened before exhaust fan is enabled.

919 '

920 Industrial Area Exhaust Fans EF-7...11, 19, 21

921

922  When the Industrial Area AHU-3 is in the occupied mode and the exhaust fan switch DDC input is
on, the exhaust fan is enabled.

923 When the Industrial Area AHU-3 is in the unoccupied mode or the exhaust fan switch DDC input is
off, the exhaust fan is enabled.

924  Hardwired motorized damper is opened before exhaust fan is enabled.
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Alarms
Exhaust fan failure.

Industrial Area Wall Exhaust Fans EF-14, {5, 16

When the space temperature is above 25°C the exhaust fans are enabled.
When the space temperature is below 22°C the exhaust fans are disabled. o

Alarms

Exhaust fan failure.

Industrial Area Exhaust Fan EF-18

When the Industrial Area AHU-3 is in the occupied mode the exhaust fan i.s enablé;i.

When the Industrial Area AHU-3 is in the unoccupied the exhaust fan is disabled. .
Hardwired motorized damper is opened before exhaust fan is enabled. = -

l_‘A!arms

Exhaust fan failure.

Insect Library Exhaust Fan EF-22

EF-22 is enabled by the DDC when AHU-1 is in the occupied mode.

When EF-22 is enabled, it is controlled by a local switch.

EF-22 is disabled by the DDC when AHU-1 is in the unoccupied mode.

When EF-22 is disabled, the local switch control is also disabled.

Industrial Area Ventilation Dampers

Three industrial arca high level ventilation dampers (RLF1_D, RLF2_D, RLF3_D) are manually
controlled by the DDC systemn operator. It is recommended that these dampers be opened to
provide extra relief of hot air in the area and to provide airflow when the large sliding doors are
opened.

Vestibule and Stairwell Radiant Panels

The DDC system modulates the radiant panel control valve to maintain the space temperature at
setpoint.

Unit Heaters, Radiation Cabinets, Infrared Gas Heaters, & Forceflow Units
Thermostatically controlled and not connected to the DDC system,
Water Cooled Dehumidifier

d-glage humidity and temperature controlier are not connected to the DDC system
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Industrial Area Ovens

Self contairred control system not connected to the DDC system.
Mechanical Shop Unit Heaters |
Thermostatically controlled and not connected to the DDC system.
Mechanical Shop Boilers |
Existing boiler controls used.

Building 20 Tube Heaters

Two stage thermostat controls for each tube heater and not connected to the DDC system.
Building 20 Electric Baseboard Heaters

Thermostatically controlled and not connected to the DDC system.

Building 20 Exhaust Fan

When the switch is on, the supply damper is opened to the exhaust fan in the garage of bmldmg 20.

When the supply damper is proven open, the exhaust fan-is enabled

When the switch is off, the eupply damper_m closed to the exhaust fan in the garage of building 20.
When the supply damper is no longer, proven open, the exhaust fan is disabled. '

Outdoor Air Temperatur,e

Two outdoor air temperature sensors are installed. The DDC system uses the lower measured
outdoor ajr temperature in all calculations and control. .

If one outdoor air temperature sensor fails, the other sensor is used and an alarm is generated
The DDC system calculates the high and low outdoor air temperature for each day.

Power Moniforing

The DDC system monitors the pulse input representing building KWH usage from the power
measuring equipment.

The DDC system monitors the analog input representing present building KW demand from the
power measuring equipment.

The DDC system calculates the total KWH used for the followihg:

Present Day & Previous Day

Present Week & Previous Week

Present Month & Previous Month

Present Year & Previous Year
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1010 The DDC system calculates the peak KW demand used for the following:
Present Day & Previous Day
Present Week & Previous Week
Present Month & Previous Month
Present Year & Previous Year

1611 The DDC system prints a weekly and monthly report to both a file on the operator workstation ina
directory called c:\dI\*.txt, to the printer connected to control panel CP3. and to thé printe
connected to the operator workstation. In order for the report printing feature to funiction, the use!
access object, UA1 must be allocated to the default DELTA user and IGRAPHW must be loaded on
the operator workstation and must be left inning at night.

1012
1013 Well Flow Reporting
1014 .
1015 The DDC system monitors the temperature and water flow into and out of each well (CW1,, WW2,
CW3, WW4, and DUMPW).
1016 The DDC system calculates the total flow in gallons for each well for the followmg tlme penods
" "Previous Day i
Previous Week
Previous Month
Previous Year
Cumulative Total since system start up
1017 The DDC system prints a daily, weckly, monthly, and yearly report to both a file on the operator
workstation in a directory called c:\dl\*.txt, to the printer connected to control panel 'CP3, and o the
printer connected to the operator workstation. In order for the report printing feature to-function,
the user access object, UA1 must be allocated to the default DELTA nser and IGRAPHW must be
loaded on the operator workstation and must be left running at night.
1018 .
1019 Control Panel Alarms
1020
1021 Main control panel failure alarms are generated when any main control panel (CP-1.,5) fails to
communicate with anotfier control panel,
1022 Zone controller failure alarms are generated when any zone control panel (fan coil unit or VAV)
fails to communicate with the main control pane] (CP-1..5).
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