=

SEQUENCE OF OPERATION - CHILLER PLANT

I. GENERAL

1. THE CHILLER PLANT WILL BE CONTROLLED BY A NEW DIRECT DIGTAL CONTROL (DDC) SYSTEM. FUNCTIONS SHALL INCLUDE CHLLER SEQUENCING, PRIMARY AND SECONDARY
CHILLED WATER AND CONDENSER WATER PUMP CONTROL, CODLING TOWER TEMPERATURE CONTROL, AND MONTORING OF ALL SENSORS SHOWN IN THE SCHEMATIC AND ON
THE POINT SCHEDULE, WITH ALARM CAPABILITY WHERE INDICATED. ALL SETPOINTS IN THE SEQUENCE OF OPERATION SHALL BE CAPABLE OF OPERATOR ADJUSTMENT AND
AUTOMATIC RESET VIA' SOFTWARE PROGRAMMING.

2. LOCAL CHILLER CONTROL PANELS PROVIDED BY CHILLER MANUFACTURER SHALL CONTROL ALL CHILLER OPERATING FUNCTIONS ASSOCIATED WITH STARTING, STOPPING
AND UNLOADING OF CHILERS. ALL SAFETY AND HIGH/LOW LIMITS SHALL BE INTERLOCKED WITHIN THE LOCAL CHILLER CONTROL PANELS.

3. THE DDC SYSTEM SHALL HAVE THE CAPABIUTY OF STARTING CHILLERS AND RESETTING LEAVING CHILLED WATER TEMPERATURE SETPOINT. INPUTS T THE DDC
CONTROL SYSTEM FROM THE CONTROL PANEL WILL INCLUDE CHILLER STATUS (RUN/STOP), AND CHILLER FAULT. OTHER CHILLER POINTS SHALL BE OBTAINED
FROM THE CHILLER CONTROL GATEWAY. REQUIRED DATA POINTS ARE LISTED N SPECIFICATION SECTION 15625,

4. A DATA BUS SHALL PROVIDE COMMUNICATION BETWEEN THE CHILLER CONTROL PANELS AND THE DDC SYSTEM
READABLE VIA THE DOC SYSTEM OPERATORS CONSOLE.

ALL CHILLER OPERATING VARIABLES SHALL BE

5. THE DDC SYSTEM SHALL ENABLE CHILLED WATER PLANT OPERATION WHENEVER OUTDOOR AR TEMPERATURE IS ABOVE 45 DEG F (ADJUSTABLE).

6. WHEN A REQUIREMENT FOR CHILLED WATER EXISTS FROM THE AR HANDLING UNITS IN THE HOSPITAL (VIA EXISTING DDC NETWORK), AND THE CHILLED WATER
PLANT IS NOT IN DPERATION, A NOTIFICATION SHALL BE DISPLAYED ON THE OPERATOR'S TERMINAL. THE PLANT MAY BE ENABLED MANUALLY BY THE PLANT
QPERATORS VIA THE PLANT OPERATOR'S TERMINAL.

7. ALL PUMPS, CHILLERS AND COOLING TOWER CELLS WILL OPERATE IN A STAGED FASHION (LEAD/LAG). THEY ARE ALL INTERCHANGEABLE AND SHALL BE GVEN EVEN RUN
HOURS BY THE DDC SYSTEM AUTOMATICALLY REASSIGNING LEAD/LAG STATUS. OPERATORS WILL BE ABLE TO OVERRIDE THIS STATUS VA THE OPERATOR'S CONSOLE.

B. REFERENCE TO SPECIFIC EQUIPMENT AS “LEAD" IN THE SEQUENCE OF OPERATION IS FOR EXPLANATORY PURPDSES ONLY. FOR THE PURPOSE OF THIS SEQUENCE OF
OPERATION, THE FOLLOWING EQUIPMENT IS DESIGNATED AS "LEAD": CHILLER CH-1, PRIMARY CHILLED WATER PUMP P-3, SECONDARY CHILLED WATER PUMP P—1,
CONDENSER WATER PUMP P—6, AND COOLING TOWER CT—1. THE LAG EQUIPMENT IS ASSUMED TO STAGE ON IN ASENDING ORDER. THE CHILLERS WILL BE STAGED AS
OUTLINED LATER IN THIS SEQUENCE.

THE EXCERTION TO THE ABOVE WILL BE THE COLD WEATHER COOLING TOWER SEQUENCE. TOWER CELL CT—1 IS THE ONLY TOWER EQUIPFED FOR WINTER OPERATION.

. CHILLER STAGING

1. CHILLERS CH—1 AND CH—2 SHALL BE ALTERNATED IN THE OPERATION CYCLE FOR EQUAL RUN TIME
CH-1 WILL BE INIALLY SET AS THE LEAD CHILLER. IF FOR ANY REASON STATUS IS LOST BY THE LEAD CHILLER THE LAG CHILLER SHALL START AND AN ALARM
SHALL BE INITIATED AT THE DDC WORKSTATION.

2. THE DOC SYSTEM SHALL CONTINUOUSLY MONITOR CHILLED WATER DEMAND AND ENABLE CHILLERS AS NEEDED.
SECONDARY CHILLED WATER FLOW RATES.

STAGING SHALL BE BASED ON PRIMARY AND
3. ONE PRIMARY CHILLED WATER PUMP AND ONE CONDENSER WATER PUMP WILL OPERATE PER CHILLER ON LINE.

CHILLER CONTROL SEQUENCE
1. LEAD CHILLER START SEQUENCE (BASED ON CH-1 AS LEAD)

A WHEN THE CHILLED WATER PLANT IS ENABLED, THE LEAD CHILLER'S CONDENSER WATER VALVE (V—1) AND PRIMARY CHILLED WATER VALVE (V-2) SHALL OPEN.

B. ONCE THE VALVES HAVE PROVEN GPEN VIA THER FOSTION INDICATORS, PRIMARY CHILLED WATER PUMP P—3 AND CONDENSER WATER PUMP P—6 SHALL START.

C.IF EMHER PUMP (P—3 DR P—6) FALS TO FROVE OPERATION VIA DIFFERENTIAL PRESSURE STATUS, THE ODC SYSTEM SHALL ISSUE A MAINTENANCE MESSAGE AND
START THE NEXT PUMP N SEQUENCE.

D. CONDENSER WATER VALVE V—1 SHALL BE FULLY OPEN AS LONG AS CH-1 IS QPERATING.

E. PRIMARY CHILLED WATER VALVE V-2 SHALL MODULATE TO CONTROL CHILLED WATER FLOW AS SENSED BY FS—2 AT SETPOINT.
CHILLED WATER FLOW RATE AS SCHEDULED.

F. WHEN THE LEAD CONDENSER WATER PUMP (P—6) STARTS, CDLING TOWER CONTROL SEQUENCE SHALL BE INTIATED (REFER TO COOLING TOWER CONTROL
SEQUENCE).

G. THE FOLLOWING CONDITIONS SHALL BE SATISFIED BEFORE THE CHILLER IS ENABLED TO RUN:
1. PRIMARY CHILLED WATER D/P SWITCH CLOSES, PROVING FLOW
2. CONDENSER WATER D/P SWITCH CLOSES, PROVING FLOW
3. ENTERING CONDENSER WATER ABOVE LOW LIMIT TEMPERATURE (65 DEG F, ADJUSTABLE) AS SENSED BY T-14 FOR 2 MINUTES (ADJ.).

H. IF ANY FLOW STATUS POINT FALS TD PROVE AFTER 1 MINUTE, AN ALARM SHALL BE ISSUED TO THE OPERATOR'S CONSOLE. IF CONDENSER WATER FALS TO REACH
MINIMUM TEMPERATURE IN 10 MINUTES, AN ALARM SHALL BE ISSUED TO THE OPERATOR'S CONSOLE.

I. IF THE ABOVE STATUS POINTS ALL PROVE, THE CHILLER SHALL BE COMMANDED TO START.

J. THE CHILLER SHALL OPERATE UNDER CONTROL OF TS PACKAGED CONTROL PANEL.

K. AFTER THE LEAD PRIMARY CHILLED WATER PUMP STARTS, THE LEAD SECONDARY CHILLED WATER PUMP (P—1) SHALL START.
OF VFD—1 WHICH WILL REGULATE PUMP SPEED UNDER DIFFERENTIAL PRESSURE CONTROL (SEE BELOW)

THE SETPOINT SHALL BE THE DESIGN

P—1 SHALL BE UNDER CONTROL

2. LAG CHILLER SEQUENCE
A AN ADDITIONAL CHLLER SHALL BE BROUGHT ON LINE WHENEVER ANY OF THE FOLLOWNG CONDITIONS IS MET FOR A CONTNUOUS PERIOD OF FVE MINUTES:

. THE SECONDARY CHILLED WATER FLOW RATE AS MEASURED BY FS—1 REACHES G0 % OF THE PRIMARY CHILLED WATER FLOW RATE AS CALCULATED FROM THE TOTAL

OF READINGS FOR PRIMARY CHILLED WATER FLOW SENSORS FS—3 ANS FS-5.

THE SECONDARY SUPPLY TEMPERATURE AS SENSED BY T—10 EXCEEDS THE COMMON PRIMARY SUPPY TEMPERATURE AS SENSED BY T-7 BY 1.5 DEG F

THE COMMON BRIDGE CHILLED WATER TEMPERATURE AS SENSED BY T-8 EXCEEDS THE COMMON PRIMARY CHILLED WATER TEMPERATURE AS SENSED BY T-7 BY 1.5

DEG F.

IF_ANY ONE OF THE ABOVE CONDITIONS OCCURS WITHOUT THE OTHER TWO OCCURRING SIMULTANEOUSLY, THE DDC SYSTEM SHALL ISSUE A WARNING MESSAGE FOR A

POSSIBLE SENSOR PROBLEM.

B. THE DDC SYSTEM WILL ISSUE A NOTIFICATION TO THE OPERATOR'S CONSOLE THAT AN ADDITIONAL CHILLER IS BEING BROUGHT ON LINE

C. THE NEXT PRIMARY PUMP IN SEQUENCE (P—4) AND THE NEXT CONDENSER WATER PUMP IN SEQUENCE (P~7) WILL START. WHEN THE STATUS OF EACH PUMP HAS
PROVEN VIA DP SWITCHES DP—4 AND DP~7 THE LAG CHILLER ISOLATION VALVES V~3 AND V—4 WILL OPEN.

D. WHEN FLOW HAS PROVEN VA CHILLER DIFFERENTIAL PRESSURE SWITCHES DP—11 AND DP—12, CHILLER CH-2 WILL BE ENABLED TO START.
E. BOTH THE LEAD AND LAG CHILLER SHALL OPERATE TO MAINTAN THE CHILLED WATER CONTROLLING SETPOINT THROUGH THE ACTION OF THEIR PACKAGED CONTROLS.

e

»

F. WHEN THE PRIMARY CHILLED WATER FLOW RATE AS CALCULATED FROM THE TOTAL OF READINGS FOR PRIMARY CHILLED WATER FLOW SENSORS FS—3 AND FS—5
EXCEEDS THE SECONDARY CHILLED WATER SYSTEM FLOWRATE BY 2,500 GPM (ADUSTABLE) FOR A PERIOD OF FIVE MINUTES, THE LAG CHILLER WILL BE TAKEN
OFF UNE.

SECONDARY PUMP DIFFERENTIAL PRESSURE CONTROL

1. DIFFERENTIAL PRESSURE SENSOR DPS—1 LOCATED ON THE CHILLED WATER MAINS WHERE SHOWN ON THE DRAWINGS, SHALL BE THE BASIS OF SECONDARY PUMP
CONTROL.

2. THE OPTIMUM STARTING DIFFERENTIAL PRESSURE SETPOINT SHALL BE DETERMINED DURING THE COMMISSIONING PHASE (INITIALLY 10 PSI)

3. THE SECONDARY PUMP SPEED SHALL BE MODULATED VIA ITS ASSOCIATED VFD TO MANTAIN THE SYSTEM DIFFERENTIAL PRESSURE AT SETPOINT.

4. THE DIFFERENTIAL PRESSURE SETPOINT SHALL BE RESET BY THE DDC SYSTEM BASED ON CHILLED WATER VALVE POSITION. 2-WAY VALVES THROUGHOUT THE SYSTEM

SHALL BE POLLED ON A REGULAR BASIS. AT ANY TME IF ALL OF THE VALVES ARE FOUND TO BE LESS THAN 90 % OPEN FOR FIVE MINUTES, THE DIFFERENTIAL
PRESSURE SETPOINTS SHALL BE RESET DOWNWARD. DDC SYSTEM SHALL ALSO CONTINUALLY POLL DPS SENSORS.

5. IF_ANY CHILLED WATER VALVE OPENS GREATER THAN 95 % OPEN FOR FIVE MINUTES, THE DIFFERENTIAL PRESSURE SETPOINT SHALL BE RESET UPWARD TOWARD IS
DESIGN SETPOINT.
6. IF LEAD SECONDARY PUMP STATUS IS LOST, AN ALARM WILL BE ISSUED AND THE LAG PUMP WILL BE STARTED AND CONTROLLED AS DESCRIBED ABOVE.

. COOLING TOWER CONTROL

1. GENERAL
A COOLING TOWER CONTROL SEQUENCE WILL BE INTIATED DURING THE LEAD CHILLER CONTROL SEQUENCE ABOVE.
B. ONE COOLING TWO CELL TOWER WILL BE ENABLED WHEN ONE CHILLER RUNS. ALL TOWER CELLS WIL RUN WHEN TWO CHILLERS OPERATE TO REDUCE ENERGY
CONSUMPTION.
C. ONE CONDENSER WATER PUMP WILL DPERATE FOR EACH CHILLER ON  LINE.

2. DISABLED MODE
A WHEN THE CHILLED WATER SYSTEM IS DISABLED, THE LEAD TONER'S ISOLATION VALVES (V-5,6,11AND12) SHALL BE OPEN.
B ALL TOWER VFDS SHALL BE OFF IN TOWER DISABLED MODE.

C.IN THE EVENT THAT ONE CODLING TOWER IS UNAVAILABLE DUE TO MAINTENANCE OR REPAR, THE DFERATOR WILL HAVE THE ABILITY TO MANUALLY ENTER THE STATUS
"DISABLED" AT THE CONTROL CONSOLE. WHEN A TOWER CELL IS DISABLED, TS ISOLATION VALVE WILL REMAIN CLOSED AND [TS FAN VFD OFF. THE
DDC SYSTEM WILL NOT USE ANY DISABLED CELL'S LEVEL SENSOR (LS—1, LS-2, LS-3, OR LS—4) AS THE BASIS FOR LEVEL CONTROL. THE DDC SYSTEM WILL NOT ENABLE THIS
CELL UNTIL THE OPERATOR MANUALLY SWITCHES IS STATUS TO "ENABLED".

5. TEMPERATURE CONTROL: CT—1A&B/CH~1
A COOLING TOWER CT—14/B SHALL BE ENABLED DURING THE LEAD CHILLER START SEQUENCE.

B THE TOWER SYSTEM SHALL ENTER LOW LIMIT BYPASS MODE WHENEVER ANY OF THE FOLLOWING CONDITIONS OCCURS:

. TOWER SUMP TEMPERATURE SENSORS T-10 OR T—11 SENSE WATER <LOW LIMIT TEMP (50 DEG F, ADL)
N TEMPERATURE SENSOR T—14 SENSES WATER <LOW LIMIT TEMP (60 DEG F, ADJ.)
3. OUTDOOR WETBULB TEMPERATURE HAS FALLEN BELOW 60 DEG F SINCE CT—1A/B LAST OPERATED
IN LOW LIMIT BYPASS MODE, TOWER BYPASS VALVE V—10 SHALL OPEN FULLY AND TOWER ISOLATION VALVES V-5 AND V-6 SHALL CLOSE.

D. CONDENSER WATER SUPPLY TEMPERATURE ENTERING THE CHILLER CONDENSER SHALL BE MANTAINED ABOVE SETPOINT (60 DEG F, ADJUSTABLE) BY MODULATING
TOWER BYPASS VALVE V—10 CLOSED ON A RISE IN TEMPERATURE. TOWER ISOLATION VALVES V-5 AND V-6 SHALL MODULATE IN OPPOSITE ACTION (OPEN ON
TEMPERATURE RISE) SIMULTANEOUSLY.

E WHEN CONDENSER WATER SUPPLY TEMPERATURE EXCEEDS 60 DEG F, THE EYPASS VALVE WILL REMAIN FULLY CLOSED AND TOWER ISOLATION VALVE V—7 WILL REMAN
FULLY OPEN

F. COOLING TOWER FAN SPEED SHALL MODULATE VIA VFD-3 AND VFD—4 TO MAINTAIN TEMPERATURE SETPOINT. CT—1A'S FAN SHALL BE ENABLED FIRST AND ALLOWED
T GO TO 100% SPEED. IF CT—1A'S FAN IS AT 10D% SPEED AND THE CONDENSER WATER SETPOINT IS NOT SATISFED CT-1B'S FAN SHALL START AND CT-1A'S FAN
SHALL REDUCE ITS SPEED AND HOTH FANS SHALL RUN AT EQUAL SPEED

4. TEMPERATURE CONTROL: CT—2A, CT-2B
A THE DDC SYSTEM SHALL ENABLE TOWER CELLS 2A AND 2B IN RESPONSE TO A SECOND CHILLER BEING BROUGH ON LINE.
B, COOLING TOWER ISDLATION VALVES V-7, V—8, V—10, AND V—11 SHALL BE OPENED SIMULTANEQUSLY WITH THE SECOND CONDENSER WATER PUMP (P-7) STARTING (SEE LAG
CHILLER SEQUENCE).
. ALL THREE COOLING TOWERS WILL INITIALLY BE COMMANDED TO A SINGLE SPEED WHICH IS HALF OF THE SPEED AT WHICH THE LEAD TOWER CELL IS OPERATING, OR

LAG TOWER ISDLATION VALVES SHALL BE CLOSED.

o
E. AFTER THE THREE TOWER FANS HAVE REACHED A COMMON SPEED, THEY SHALL BE PLACED UNDER TEMPERATURE CONTROL. THE THREE TOWER FANS SHALL ALWAYS
OPERATE AT THE SAME SPEED. TOWER CONTROL WILL BE BASED ON THE COMMON CONDENSER WATER SUPPLY TEMPERATURE SENSOR T—14.
F. ANY TIME TWO CHILLERS ARE OPERATING WITH THREE COOLING TOWER CELLS, THE TOWER FAN SPEED SHALL BE LIMITED TO 90
LEAVING CONDENSER WATER TEMPERATURE IS BELOW 85 DEG F. QTHERWISE, THE TOWERS WILL OPERATE NORMALLY TO MAINTAIN LEAVING CONDENSER WATER AT 70 DEG F.
G. IF CONDENSER WATER SUPPLY TEMPERATURE AS SENSED BY T-14 FALLS BELOW 65 DEG F AND FAN SPEED FALLS BELOW 20% WITH FOUR CELLS OPERATING, THE
LAG TOWER FANS SHALL SHUT DFF AND THER ISOLATION VALVES WILL CLOSE TEMPERATURE CONTROL WILL CONTINUE BY MODULATING THE REMAINING TWO TOWER FANS.

5. SUMP HEATERS
A SUMP_TENPERATURE IN ALL COOLING TOWERS SHALL BE MANTANED ABOVE FREEZING BY FACTORY-SUPPLIED 2-STAGE SUMP THERMOSTAT.
B. THE FACTORY-SUPPLIED SUMP THERMOSTAT WILL INCLUDE AN INTEGRAL LOW LEVEL SWITCH TO PREVENT SUMP HEATER OPERATION IN A DRY SUMP.
C. IF SUMP WATER TEMPERATURE AS SENSED BY DDC SUMP TEMPERATURE SENSORS T—10,11,12, OR 13 DROPS BELOW 38 DEG F, AN ALARM SHALL BE ISSUED.

6. LEVEL CONTROLS

A COOLING TOWER SUMP LEVEL SHALL BE SENSED BY A 4-STAGE ELECTRONIC LEVEL SENSOR. THE STAGES SHALL BE DESIGNATED IN ASCENDING ORDER AS FOLLOWS:
1. LOW LEVEL (ALARM)

2. LOW OPERATING LEVEL (OPEN OPEN MAKEUP VALVE)
3. HIGH OPERATING LEVEL (CLOSE MAKEUP VALVE)
4. HIGH OPERATING LEVEL (ALARM).

B. THE DDC SYSTEM_SHALL MAINTAIN TOWER SUMP LEVEL BETWEEN THE LOW AND HIGH OPERATING LEVELS (LEVELS 2 AND 3) BY OPERATING MAKEUP WATER VALVE
V=14 AS A FLOATING CONTROL. WHEN THE LEVEL FALLS BELOW LEVEL 2, VALVE V-14 SHALL MODULATE SLOWLY TOWARD OPEN. WHEN THE WATER LEVEL IS BETWEEN
LEVELS 2 AND LEVEL 3, THE VALVE WILL REMAIN IN ITS LAST POSITION. WHEN THE WATER LEVEL EXCEEDS LEVEL 3, VALVE V—14 WILL MODULATE TOWARD CLOSED.

C.IF THE SUMP_LEVEL DROPS BELOW THE LOW LEVEL (LEVEL 1) OR ABOVE THE MIGH LEVEL (LEVEL 4) AN ALARM SHALL BE ACTIVATED

D, THE LEVEL SENSOR IN THE LEAD TOWER SHALL BE THE BASIS OF MAKEUP WATER CONROL. ANOTHER LEVEL SENSOR MAY BE MANLALLY SELECTED FOR MAINTENANCE
PURPOSES PROVIDED THAT TOWER CELL IS NOT ISDLATED BY FLUME PLATES

VI CHEMICAL TREATMENT/WATER METERING
1. TONER CHEMICAL TREATMENT WILL BE AUTOMATICALLY CONTROLLED BY FEED/BLEED CONTROLLER ON THE CONDENSER WATER SYSTEM.
2. THE CONDUCTIVITY CONTROL WATER BLEED VALVE WILL BE REGULATED BY THE FEED/BLEED CONTROLLER.
3. MAKEUP AND BLEED WATER METERS WILL BE MONITORED BY THE DDC SYSTEM AND TOTALIZED.
4. CHEMICAL DRUM LEVEL SENSORS (1 PER DRUM, 3 DRUMS) WILL SOUND AN ALARM VIA THE DDC SYSTEM WHEN A LOW LEVEL IS REACHED.

INPUT/OUTPUT SUMMARY TABLE — CHILLED

WATER SYSTEM CONTROLS

DEVICE

INPUTS

QUTPUTS

ANALOG BINARY ANALOG

BINARY

{-POINT FLOATIN|

ALARMS

FEATURES

DESCRIPTION

WATER TEMPERATURE
|AIR TEMPERATURE
HUMIDITY

POSITION INDICATION
DIFFERENTIAL PRESSURE
WATER LEVEL

CHEMICAL LEVEL

WATER USAGE

HIGH WATER LEVEL

LOW WATER LEVEL
sTATUS

DIFFERENTIAL PRESURE
VFD FauLT

END swircH

WATER LEVEL — 4STAGE
MODULATING ACTUATOR
E/P TRANSDUCER
4-20ma CONTROL

e

CONTROL RELAY

SOLENOID

2-POSITION VALVE MoD.

sTART/STOP

SMOKE INTERLOCK

|acTUATOR

MERCURY RELAY

FEED/BLEED

HIGH LINIT

Low Lnar

RUN TIME

MESSAGE

Loss oF FLOW

HIGH WATER ALARM

SCHEDULED START/STOP

TEMPERATURE SETBACK/SETUP

OPTIMIZED START

DEMAND LIMITING

buTY cveLE

VENTILATION DELAY
Ecovouizer cvcle
ENANT OVERRIDE
coLoR GRAPHICS

POINT LOCKOUT

TREND LOG

REMOTE READ/RESET

REMARKS

SECONDARY CHILLED WATER PUMPS

DIFF. PRESS. SWITCH (DP—1

VAR, FREQ. DRIVE (VFD—1] « - .

DIFF._PRESS. SWTCH (0P—2, .

VAR. FREQ. DRIVE (VFD-2) “ . .

PRIMARY CHILLED WATER PUMPS

DIFF._PRESS SWITCH (DP-3) -

DIFF. PRESS SWITCH (DP—4) -

DIFF._PRESS SWITCH (DP5) .

WATER PUMPS

DIFF. PRESS SWITCH (DP—6) -

DIFF._PRESS SWITCH (DP74} -

DIFF._PRESS SWITGH (DP-8) .

CHILLER (CH-1) *

NOTE 1

CHILLED WATER DIFF. PRESS. SENSOR .

CONDENSER WATER DIFF. PRESS. SENSOR -

CONDENSER WATER VENTURI FLOW_STATION .

CHILLED WATER VENTURI FLOW STATION .

CONDENSER WATER LEAVING TEMP_SENSOR -

CHILLED WATER LEAVING TEMP_SENSOR .

CONDENSER WATER ISOLATION VALVE - -

CHILLED WATER CONTROL VALVE - .

CHILLER (CH-2) .

NOTE 1

DP-11

CONDENSER WATER DIFF. PRESS. SENSOR -

CHILLED WATER DIFF. PRESS. SENSOR .

CONDENSER WATER VENTUR| FLOW_STATION .

CHILLED WATER GVENTURI_FLOW STATION .

CONDENSER WATER LEAVING TEMP_SENSOR .

CHILLED WATER LEAVING TEMP. SENSOR -

CONDENSER WATER ISOLATION VALVE . -

CHILLED WATER CONTROL VALVE . -

COOLING TOWER CT—1A

SUMP_WATER LEVEL SENSOR .

NOTE 2

CONDENSER WATER SUMP TEMP_SENSOR -

CONDENSER WATER OUTLET VALVE .

CONDNSER WATER_INLET VALVE .

VFD-3

VARIABLE FREQUENCY DRIVE « - -

SUMP_HEATER STATUS — LOW .

NOTE

o

SUMP_HEATER STATUS HIGH -

NOTE 3

COOLING TOWER CT—LB

SUMP_WATER LEVEL SENSOR .

NOTE 2

CONDENSER WATER SUMP TEMP SENSOR .

CONDENSER WATER OUTLET VALVE .

CONDNSER WATER_INLET VALVE .

VARIABLE FREQUENCY DRVE « - -

SUMP_HEATER STATUS — LOW -

NOTE

o

SUMP_HEATER STATUS_HIGH -

NOTE 3

COOLING TOWER CT-2A

SUMP WATER LEVEL SENSOR .

NOTE 2

General Notes:

CONDENSER WATER SUMP TEMP SENSOR .

CONDENSER WATER OUTLET VALVE .

CONDNSER WATER INLET VALVE. .

VFD—5

VARIABLE FREQUENCY DRVE « - -

SUMP_HEATER STATUS - LOW -

NOTE

o

SUMP_HEATER STATUS HIGH .

NOTE 3

COOLING TOWER CT-2B

SUMP_WATER LEVEL SENSOR .

NOTE 2

CONDENSER WATER SUMP TEMP SENSOR -

PERNIT

CONDNSER WATER INLET VALVE .

CONDENSER WATER OUTLET VALVE .

09/24/0+_ _PERNIT SET_ - NOT FOR CONSTRUCTION

Issue Log

VARIABLE _FREQUENCY DRVE « * *

SUMP_HEATER STATUS - LOW .

NOTE 3

SUMP_HEATER STATUS HIGH .

NOTE 3

GENERAL CONTROL POINTS

LOCAL SECONDARY CHILLED WATER DIFF. PRESS. SENSOR -

REMOTE_SECONDARY CHILLED WATER DIFF. PRESS. SENSOR .

REMOTE_SECONDARY CHILLED WATER DIFF. PRESS. SENSOR .

SECONDARY CHILLED WATER FLOW STATION .

OUTDOOR AR HUMIDITY SENSOR .

CHEMICAL TREATMENT TANK LEVEL SENSOR .

CHEMICAL TREATMENT TANK_LEVEL SENSOR .

h
Ls.
=
Ls

CHEMICAL TREATMENT TANK LEVEL SENSOR .

CONDENSER WATER MAKE-UP WATER METER -

CONDENSER WATER BLOWDOWN METER -

5]
|~ o er|en

OUTDOOR AR TEMPERATURE SENSOR .

SECONDARY CHILLED WATER SUPPLY TEMP. SENSOR -

SECONDARY CHILLED WATER RETUNR TEMP_SENSOR

PRIMARY CHILLED WATER SUPPLY TEMP. SENSOR

COMMON_PIPE_BRIDGE TEMP. SENSOR

CONDENSER WATER SUPPLY TEMP. SENSOR

CONDENSER WATER RETURN TEMP. SENSOR

CONDENSER WATER BY-PASS VALVE - .

CONDENSER WATER MAKE-UP VALVE .

CONDENSER WATER BLOWDOWN VALVE -

CONDENSER WATER FILTRATION SYSTEM -

NOTES:

PROVIDE A DATA BUS INTERFACE TO DIGITAL CHILLER CONTROL PANEL TO ALLOW RENOTE READING OF ALL CHILLER PARAVETERS LISTED IN SPECIFICATION SECTION 15625.
4-LEVEL SENSOR FOR HIGH ALARM/HIGH WORKING LEVEL/LOW WORKING LEVEL/LOW ALARM.

SUNP HEATER STATUS VIA FAGTORY PROVIDED COOLING TOWER CONTAGTOR PANEL.

COOLING TOWER MAKE-UPAND BLOWDOWN WATER METERS PROVIDED BY CHEMICAL TREATMENT CONTRACTOR. CONTROLS SYSTEM TO READ AND TOTALIZE METER PULSE SIGNAL
CHEMICAL DRUM LEVEL SENSORS PROVIDED BY CHEMICAL TREATNENT CONTRACTOR. CONTREOLS SYSTEM TO MONITOR LEVEL AND ISSUE LOW LEVEL ALARM
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