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GENERAL NOTES

1 PROVIDE 120 VAC 15 AMP CIRCUIT TO EACH PANEL LOCATION.

2 DO NOT MIX LOW VOLTAGE CONTROL WIRING AND 120 VAC WIRING IN THE SAME

CONDUIT.

Sequence of Operation
General

The Building Management System / Energy
Management System (BMS) willinclude a Graphical User
Interface (GUI) for access to systems that are monitored and/or
controlled as a part of job. Each user of the BMS will have a
unique User Name and Password that they must use to access
the BMS. There willinitially be two types of users that are
assigned to the BMS, “Read Only” and “Change”. “Read Only’
users will be able to monitor all BMS functions only. “Change”
users will be able to monitor all BMS functions as well as change
system Setpoints, Schedules and make other adjustments as
necessary.

The GUI will be accessible to the facility staff from inside
the facility using the existing Ethernetinfrastructure, as well as
from outside the facility via the Internet. There will be no special
or proprietary software required to access the BMS. The BMS
can be accessed from any computer that has a standard Web
Browser with JAVA supportinstalled. Supported Web Browsers
include Microsoft Internet Explorer v6.x and up, or Mozilla Firefox
v3.x and up. The URL for browser access to the GUI will be
provided to the facility staff during BMS training.

System alarms, alerts and exceptions will be emailed
from the BMS to appropriate facility staff for annunciation
purposes unless otherwise noted.

All Setpoints referred to in this document will be
adjustable via the GUI by any “Change” user.

All physical points will be logged. Analog points will be
logged every 15 minutes. Digital points will be logged every
change of state. Two days of analog logs will be available for
immediate viewing. The last 25 samples of digital changes of
state will be available for immediate viewing.

All control processes will be field “tuned” at
commissioning time to prevent hunting and unnecessary actuator
wear. This includes adjusting dead bands, proportional, integral,
and derivative constants. All controlled strategies will
incorporate any necessary timing delays to prevent short cycling
of equipment. This includes on-delays, off-delays, minimum on-
times, minimum off-imes and inter-stage on and off delay times.
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Communication (BACNet MSTP Bus & 10 Expansion bus)

For the purposes of this document all white colored conductors will

be drawn as blue.

All Communication Wire (MSTP) will be 18 gauge 2 conductor - shielded,

twisted, plenum rated (18/2 SP) with a green jacket.

- Characteristic Impedance between 100 and 130 ohms

- Distributed capacitance between conductors shall be less than 30 pF/Ft

- Distributed capacitance between conductors and shield shall be less
than 60 pF/Ft
- Foil or braided shields are acceptable

The MSTP Bus will be run in a daisy chain fashion from controller to
controller using the red and black conductors. Polarity must be

maintained at each connection + to + and - to -. All sheilds will be landed

at the SHLD terminals on the controller. The shields will be earth
grounded at one and only one location on the bus.

Each MSTP bus end will be terminated with an End-Of-Line resistor (120

ohm).

Inputs

For the purposes of this document all white colored conductors
will be drawn as blue.

All input Wire will be 22 gauge 4 conductor - shielded, twisted,
plenum rated (22/4 SP) with a white jacket

When wiring temperature sensors, freeze stats, alarms, etc., the
primary color pair will be the red/white conductors.

When wiring status inputs, the primary color pair will be the green/
black conductors.

When wiring transmitters (humidity, pressure, etc.), the transmitter
signal to the controller input will be the white conductor, the
transmitter signal common will be the green conductor, the power will
be the red conductor and the power common will be the black
conductor. When power common and signal common are shared,
the green conductor will be used.
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Analog Outputs

For the purposes of this document all white colored conductors
will be drawn as blue.

All Analog Output Wire will be 18 gauge 4 conductor - unshielded,
twisted, plenum rated (18/4 UTP) with a blue jacket

When wiring two wire devices, the primary color pair will be the
white(+)/green(-) conductors.

When wiring powered devices, the analog signal pair will be the
white(+)/green(-), and the power pair will be
red(H)/black(N) conductors.

Resistors may or may not be required depending on the type of
controller

Digital Outputs (low voltage)

For the purposes of this document all white colored conductors
will be drawn as blue.

All Low Voltage Digital Output Wire will be 18 gauge 4 conductor -
unshielded, twisted, plenum rated (18/4 UTP) with a blue jacket

When wiring two wire devices, the primary color pair will be the
red(H)/white(N) conductors.

When wiring devices with status feedback, the primary color pair will

be the red(H)/white(N) conductors. The status feedback pair will be
the green/black conductors

Digital Outputs (high voltage)

For the purposes of this document all white colored conductors
will be drawn as blue.

When wiring into high voltage control cabinets (> 120vac) (boiler
panels, frequency drives, motor starters, all Digital output wire will be
18 gauge individual THHN conductors.

The Digital Output pair will be the red(H)/white(N) conductors.

The Status Feedback pair will be the blue/blue conductors.

The alarm pair will be the black/black conductors.
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A. Cogeneration Plant

1. The cogeneration plant consists of one or more co-generator units with associated mechanical and electrical gear. Mechanical gear includes associated pumping, piping, valves, heat
exchangers, fuel supply hardware, flow meters, exhaust and ventilation equipment. Electrical equipment includes controls, switch gear, power quality monitoring equipment, transformers and
electric metering.

B. Operational Overview
1. The cogeneration plant shall be controlled to provide electric power to the facility based upon electric demand requirements through the electric switchgear synchronous parallel controller.
The primary function shall be to meet building electrical demand and usage requirements. The secondary functions shall be to meet building thermal requirements (bottoming cycle). The co-
generator unit(s) used in the application use synchronous generators. Heat from the cogeneration loop is distributed to heat exchangers serving the primary heating loop, the domestic hot
water supply, absorption Chiller #3, and HX’s 5-7 for building loop and AHU coil heating. A dry cooler per engine is provided for selectively rejecting heat to the atmosphere, to allow cooling fot
the plant during periods of low building thermal requirements. A cooling tower is provided for low grade intercooler rejection.
a) The cogeneration plant is designed and programmed to operate automatically, with owner intervention necessary only when a particular component fails, operates improperly, or the
desired sequence of operation is to be hanged within defined limits. Cogeneration Units are controlled via the main Cogeneration panel and thus do not require primary load control
under this contract. However, the following I/O is required.
b) Start-up
The DDC system will receive an initial call to run from the system control switchgear. The DDC will then initiate the following procedure. The primary pump dedicated to the first engine
being called to run (PHX-X) and the roof mounted supply fan and exhaust fans are started first, by the DDC System. A current proving switch in both the supply and exhaust fans will
validate operation of the units. When the supply and exhaust fans and associated loop pump is system control switchgear which will then initiate engine start.
¢) Engine runinterlock
In the event of failure of the primary pump, supply or exhaust fans during operation of the associated cogeneration unit, the run-enable signal issued by the DDC system during engine
operation shall be removed. Upon interruption of this signal the system control switchgear will issue a command for shut down.
d) Black Start
The system control switchgear will issue a black start command and a simultaneous call to run command for the associated cogeneration unit. The new MCC-CHP will be de-energized.
Upon start up and stabilization of the first engine, MCC-CHP will be re-energized and the DDC will commence the start up sequence of the dedicated cogen loop pump, supply and
exhaust fans.
e) Unit Temperature Control
A self-contained three-way valve in the primary circulation loop for each co-generator unit maintains a maximum return water temperature of 196 degrees F to the unit. The valve
protects the unit from shutting down on low water temperature.

C. Heat Exchangers and Dry Cooler
1. The heat exchangers and dry cooler dissipate the waste heat from the cogeneration plant. The heat exchangers connected to building thermal loads allow co-generator heat to be

dissipated whenever there is a need for
heat. The dry cooler operates to maintain the return water temperature equal to or less than the return water set-point, when the plant is being operated as described under “Demand

and Electrical Operation”.

D. Electrical System

1. Each co-generator unit has its own microprocessor controller to check for a variety of alarm conditions and modulate the induction generator speed to control power output. The

synchronous generator automatically matches the voltage and frequency (cycles/sec.) as indicated by the synchronous master controller.

2. Control System provider shall provided monitoring interface to the switchgear (via Modbus TCP/IP Communication Protocol) to monitor information available via the main

switchgear power meter and shall also provide the following 1/O:
a) The DDC system shall also have a DO for each engine which confirms with the switchgear that the associated systems are confirmed on within 10 seconds of engine start.
Systems which must be confirmed on are after-cooler water flow, after-cooler water temperature acceptable, jacket water temperature acceptable, and jacket water heat
exchanger flow confirmed. The DDC System provider shall provide time of day scheduling for each of the engines, and this shall be able to be readily enabled and disabled.
Original control strategy will not rely on time of day scheduling.
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A. Cogen Associated Equipment
Each Cogeneration unit shall have interlock functions such that when the unit operates the following associated equipment operates also:

1. P-HX1 thru 3, (primary heat exchanger loop pumps), DCR-1 thru 3 (Drycoolers) CT-2 (Cooling Tower), MAF-1 (Make-up Air Fan), EF-1 (Exhaust Fan), SC-1 thru 3 (Steam
Condensers), CEX-1 thru 3 (Heat Recovery Steam Generators) as relating to cogen units CG-1 through 4.

B. CHP Plant Space Temperature Control/Combustion Air supply
1. Exhaust Fan — Excessive heat buildup in the CHP Plant and minimum combustion air supply shall be maintained by operating the interlocked makeup-air fan (MAF-1) and exhaust
fan (EF-1). Make up air volume and exhaust air volume shall be the same. The fans will maintain a minimum supply volume equal to that of the number of engines call to run. Both
MAF-1 and EF-1 will employ VFD’s for speed control. The minimum air delivery for combustion per engine is 1,500 CFM. Upon a rise in temperature above 78F, the fans will ramp up
to the maximum rated flow of the MAF-1 at 30,000 CFM. Upon a decrease in temperature below CHP Plant set-point, the reverse shall occur.

2. Unit Heater — Upon a decrease in space temperature below 55F, the unit heaters shall be energized. Upon an increase above setpoint the reverse shall occur, with a 10F
deadband.

C. Cogeneration Loop Temperature Control
1. High Limit (primary): (Described at CG-1, typical to all units) Whenever the loop water return temperature at TE-106 rises above 186°F, the 3-way modulating valve on the hot side
of the HX (provided by the engine manufacturer) shall modulate to maintain the TE-106 set point temperature of 186°F. Once the EWT to DCR-1 reaches 210° F the drycooler fans
shall be indexed on for DCR-1 and their speed maintained by VFD to maintain the TE-106 set point temperature.
2. Low Limit: The control system shall maintain the low limit of the loop to 180°F at TE-602. This sh all be accomplished by coordination of TE-602 and the corresponding DCR’s in
operation and temperature control related to them.

D. Exhaust Heat Recovery Units
All Systems: Water shall flow to the heat recovery steam generators at all times. High pressure steam shall flow from the CEX, and feedwater to the CEX, at all times unless in the

event of a CEX failure. In the case of excess steam production, excess pressure will be by-passed by the excess steam pressure valve to SC-1. SC-1 will be enabled by the pressure
sensed on the header steam pressure sensor, SP-1.

E. CEX/Existing Boiler Sequence
The CHP Plant will lead in the production of steam with the existing boilers used to supplement the steam load. The DDC system will send a signal to enable an existing boiler when
the steam load approaches 90% of the available steam capacity of the operating CEX’'s. The existing boilers will continue using the existing control system for burner firing based on
steam pressure in the header.

F. Aftercooler Loop Temperature Control:
Described at CG-1, typical to all units)
1. High Limit: The temperature at TE-312, EWT to CT-2 shall be maintained at 95°F set point by the differential of TE-312 and TE-311.

G. Domestic Water Temperature Control:
Upon P-CHW-1 indexing on, Domestic Water Temperature set point at TE-606 shall be maintained at 145F by modulating CV-1. High limit control, If TE-606 setpoint rises above
150, an alarm shall be annunciated and P-CHW-1 sh all be inde xed off.

H. Whenever heating or chilled water is required, P-CHW-2 shall be indexed on pumping the main loop serving the second and fifth floor penthouse for use CH-3 and HX-5 thru 7. During the
cooling season CH-3 will take precedence for cogen heat recovery so as to maximize recovery potential and suppress the use of the existing electric chillers. During the heating season HX-4
thru 7 will recover heat equally not exceeded the minimum return water temperature at TE-602.
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Motor Current | C | c IOk /M7 Q| uis ul:2 DCR-1 Motor Current To2 not used - TO 1 Wire 1o VFD Start
o ) Ol com (RO on VFD by EC) o 1O U stop digtal mput
SpeedCmd | C Lg % ui4 U3  "hotused- TO:3 ~Motused- T02 %
VFD ol | Ot i > uls c2
Start/Stop c | T ‘J Wire to TO:1:01 O com Ul-4 - not used - T4 - not used - 703 |0
uie C3
s % Uo1 ul's - not used - TO5 not used - To4 %
N} | com sed d c4 |©
Qluo2 || yie Metused- TO "orusees 105 |
Q[ uos c5 |
Q| com UO _ DCR-T Speed Cmd T06 [
|, % o 1 (Alon VFD by EC) & @
G o:: Bill of Materials
) - not used - =
uo:3 Part Number Quantity
A-500-1-B-1 10
A-505 1
E112-H735 1
Notes: A-505 LY2N-AC120 / PTFO8A-E 1
LY2N-AC24 /| PTFO8A-E 1
A Wire To Request Contact at Cogen Unit or Master Controller — omit
. y N MNB-1000 1
relay if Caterpillar contact is dry.
B Wire To Permission Contact at Cogen Unit or Master Controller. MNB-1000-15 1
C Wire to ‘Auto’ circuit of motor starter. TE-703-C-7Z-A-2 10
TR75VA001 2
Technical Building File: 10AT012 St. E CHP Control Drawings.vsd
Services, Inc.
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Exhaust to existing breaching

<

Controller and Cogen
Permission To Operate Unit by Caterpillar (EC) 90°F EW Temp , a ab ‘ «‘»

CG-2 CG-2
High Pressure Steam Header I :J; :J:
Supply/Return to
Aftercooler Cooling Tower
CT-2
A TE-209 TE-210
i i
I I
189°F LW Temp 210°F EW Temp
@ 400 GPM @ 400 GPM
399° EGT 1176 Lb/Hr
Y A
203° EW Temp CEX DCR-2
Boiler Feed water Steam Generator
from DA System (by Caterpillar)
rosascr | Exhaust
1141 MBH
i Exhaust
Catalytic Make-Up
914° EGT .
@ Converter @ Oil Tank
Natural Gas 57 o
8000 SCFH ) ul A
ul 6 7
5
@ 191° Hot LW Temp 0 0 180° Cold EW Temp
0 @ 400 GPM @ 400 GPM
- !
Request To Operate beﬁ";‘;"&:::g: TE-204 TE-205 T r T r TE-206

L] L]
[ Il

b
\ 134 GPM P-HX-2
400 gpm
'\'" eeee 95°F LW Temp =
TE-207 |- HX-2 - Te-208 oz
St TE-203 4 s (| Oy reassm F
@ 400 GPM
Unit run status
kW level SP . 191°F EW Temp CG2 CG-2
Cogen Plant K vl operaing Cogen Unit d < o
Master Controller Al other data made 770 kW / 480V /1200 RPM [ F 8 ’ :
. ilabl dbus b .
By Caterpillar Caerpttar. (by Caterpillar) 210 L Temp I Te-201 X
CG-2
ul \ 4 A

Notes:

A Per M-501 Valve provided and controlled by Caterpillar.

B Field verify that location of Req/Per points are at Master Controller vs.
at the Cogen Unit itself — coordinate with Cat and EC. ,
C Not currently monitored or controlled by BMS.

Technical Building File: 10AT012 St. E CHP Control Drawings.vsd
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| TAC IA Series MNB-1000 BACNet Plant Controller \ TR75VAOO1
0 o P
‘ Equipment: CG-2 ‘ a | £ I :
AC‘!ZD / PTF-E@ % 20V ‘ Address: 20219:02 ‘ ‘ Panel: TCP-CG2 ‘ -
7 5 un 24 H
@ 8 [0 3 COoM ) Req To Operate . Per To Operate 24G 7\ 5 g
4] < 9 LY LvanacizopTRosAE TO1 | van-ac24iPTFO8AE % : ® o
TE-703-C-7Z-A2 Ui Uz  TE-201Unit HT LW 102 P-HX2 Command T01 [0 M M ﬂ[ca 310
. et rmrson Gav s an [} oM : TE-703-C-7Z-A-2 + Well “ EM2:H735 O
oK T3 Them 111 Shunt Oia Ul TE-202Unit HTEW 1O -rotused- T02 1) 1\
A-500-1-B-1 Q| uls ) TE-703-C-7Z-A-2 + Well i c2 [
TE-203 Unit LT LW - not used -
COM . . TO3
TE-703-C-7Z-A-2 % oML | U4 e 705722 + Wl TO:4 o %
et imason Gt sax 4[] S =20l Unk LTEW ——rotused- EraE
1okT3 Them 11kt [} o ULS e 703.c72-A2 + Well TO:5 ] - E11§-H735
A-500-1-B-1 TE-205 HX Pri LW ~not used - : J:* urrent Sens
uis . . TO5 Wire to DI:1
TE-703-C-7Z-A2 Uro U 1E703-C72-A2 + el TO6 o5 % X Q) status Q @
wetlimmersen Gavsoxin () oN U7 TE206 HX Sec EW To7 -notused- T06 1) 1) startstop Q
10K T3 Therm 11k Shunt (%) Ol ui 1o . TE-703-C-7Z-A-2 + Well . cs 10 Q)24 vac
A-500-1-B-1 ol urn Ul TE-207 HX Sec LW To8 not used - T07 |0
TE-703-C-7Z-A2 O com : TE-703-C-7Z-A-2 + Well : o 1o
T ————. (%) Otz || urg TE20BHXPriEW 80
DI : TE-703-C-7Z-A-2 + Well UO:q " hotused- 8
ok Tem st () TE.209 DOR LW &)
COoM . g
A-500-1-B-1 Ol oIz U0 3¢ 703.0-72-A2 + Well UO:p " hotused-
TE-703-C-7Z-A2 TE-210 DCR EW
Wl Inmersion Gaiv Box4in () % (?CI):/I U1 TE-703-C-7Z-A-2 + Well uo:3 - not used -
10KT3 Ther 11k Shont %) S U1a P2 HXSec Flow Rate :
A-500-1-B-1 ) Onicon Meter (by others) uo4 not used - uo1 |
Q| D CcoM |©
TE-703-C-7Z-A-2 Q| com ) P-HX-2 Status —  -notused- [F[%)
% QI S| D (41214735 shard wipo) | | YO 03 [
10KT3 Therm 11k Shont - hot used - — hotused- com [0
A-500-1-B-1 10+ DI:2 U0:6 w0110
10-
WIE;ZSf;i;Zi;ﬁf > po-oo-dglsm]| D3 e Uo7 rotused- wsl2
40K T3 Ther 11k Shunt Q E G D4 - not used - uoss - not used - Eg (73 %
A-500-1-B-1 ' ol e oS
TE-703-C-7Z-A-2 : Q[ stb SLK.q -Motused- uos [»
Welllnmrsion GatvBox i |() H
M 18 :
A-500-1-B-1 :
.
TE-703-C-7Z-A2 H
[ 1 :
orm 11k Shont %) :
A-500-1-B-1 '
TE-703-C-72-A2 :
et mmersion Gav soxan () :
10K T3 Therm 11k Shunt O H
A500-1-B-1 :
Flow Meter E
Control + —10 - H
Signal ) :
Power 24 [ H
Signal %) H
:
.
.
.
From Pt [ ' | TAC IA Series MNB-1000-15 Remote IO Expansion Module \ TR75VA001
Status Contacts H i
H ‘ Equipment: CG-2 ‘ g ‘ g © :
' 3
DCR Fan VFD : | Address: 1 |[ Panel: TCP-CG2 \
VFD 0o [ 10} nWa Uit 24H [
Fault [c | T|O SIS COoM Ul DCR-2 VFD Fault TO1 DCR-2 Command @
VFD Ao | —O) NS Q) uiz (DO on VFD by EC) VFD Start/Stop DI GND [s)
Motorcurrent | ¢ | () NSNST Q| uis U2 &%R; 'c:g;c;g;“t Top Motused- T01 | [" Wire to VFD Start/ )
VFD LA | —Jof H ] com Yy cl © +|  stop Digital Input
Speed Cmd Cc ;@ : @ U4 ) - not used - TO:3 - not used - TO2 ®
VFD o | 0} i N ' ] uis c2 ©
serusop [0 1®'_U Wire to TO:1:01 E % (Efl)g U4 - not used - To4 "Mt used - Tg: %
.
N/ {0 U0 ui's - not used - TO5 - not used - T04 |
NI COM c4 O
' Q| uoz2 ule - not used - TO6 - not used - T05 [
H [ uos [
H Q| com Uow _ DCRZ Speed Cmd T06 |
| A/ % o ‘1 (Alon VFD by EC) c6 |©
H i + i - not used - - o
—'E\—-% o} voz Bill of Materials
uo:3 notused- Part Number Quantity
A-500-1-B-1 10!
A-505 1
E112-H735 1
Notes: A505 LY2N-AC120 / PTFOBA-E 1
Thermowell Heat LY2N-AC24 /| PTFO8A-E 1
A Wire To Request Contact at Cogen Unit or Master Controller — omit Transfer Compound
. . ) MNB-1000 1
relay if Caterpillar contact is dry. MNB-1000-15 1
B  Wire To Permission Contact at Cogen Unit or Master Controller. = .
C Wire to ‘Auto’ circuit of motor starter. TE-703-C-7Z-A-2 10
TR75VA001 2
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Exhaust to existing breaching
———

CG-3 CG-3
High Pressure Steam Header I :JOI ?1'
Supply/Return to
Aftercooler Cooling Tower
CT-2
A TE-309 TE-310
Ha Ha
I I
189°F LW Temp 210°F EW Temp
@ 400 GPM @ 400 GPM
399° EGT 1176 Lb/Hr
A 4 A
203° EW Temp CEX DCR-3
Boiler Feed water Steam Generator
from DA System (by Caterpillar)
a0 scr | Exhaust
1141 MBH
i Exhaust
Catalytic Make-Up
914° EGT .
@ Converter @ Oil Tank
Natural Gas
CG-3 CG-3
8000 SCFH CG3 ul ul A
o 6 7
@ 191° Hot LW Temp 180° Cold EW Temp
o o @ 400 GPM @ 400 GPM
Request To Operate be’i\:v“e:‘:\nrl/‘l::ster TE-305 TE-306
Conter and Cogen 1L 1L
Permission To Operate Unit by Caterpillar (EC) 90°F EW Temp ’ a ab ‘ ‘» ll l ‘
\ 134 GPM .
-Km eee= 95°F LW Temp W W
Data Available via Modb TE-307 I HX-3 J- TE-308 €G3
ata Available via Modbus TE-303 . 210° Hot EW Temp ul
Communication at BMS: \ 4 202 @CZ‘I?OLGVL Temp 0 0 @ 400 GPM i
Unit run status
kW level SP . 191°F EW Temp T o
kW level .
Cogen Plant kit levol cporating Cogen Unit 1 « °
Master Controller All other data made 770 kW / 480V / 1200 RPM = 0P ’ g , 9
. lable vi: dbus b .
By Caterpillar Caterpilar e (by Caterpillar) 210°F LW Temp J L TE-301 P
CG-3
ul A 4 A

Notes:

A Per M-501 Valve provided and controlled by Caterpillar.

B Field verify that location of Req/Per points are at Master Controller vs.
at the Cogen Unit itself — coordinate with Cat and EC. ’
C Not currently monitored or controlled by BMS.
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| TAC IA Series MNB-1000 BACNet Plant Controller \ TR75VAOO1
Q P o
‘ Equipment: CG-3 ‘ a | % I n
LYZN-AC120 PTFOBAE Ol 20V | | Address: 20219:03 || Panel: TCP-CG3 \
7 5 ui1
@ [e % % Com Ul Req To Operate TO1 Per To Operate % N LY2N-AC24 / PTFOBA-E
J U : LY2N-AC120/PTF0BA-E : LY2N-AC24/PTFO8A-E %) r L 2 o7 510
TE-703-C-7Z-A-2 U3 ul2 TE-301 Unit HT LW TO:2 P-HX-3 Command % /N 7\ ﬂ[@ @
Well Immersion Galv Box din CoMm ) TE-703-C-7Z-A-2 + Well ) E112-H735 [2)
10KT3 Therm 11k Shunt U4 || urg  TE302UnitHTEW TO:3 - notused- ) 1\
A-500-1-B-1 Q| uls ) TE-703-C-7Z-A-2 + Well i O
TE-303 Unit LT LW - not used -
COM . .
TE-703-C-7Z-A-2 % o Utd o crz7.A2 + Well TO:4 %
ol U7 Uls  TE-304UnitLTEW TO:5 - notused- 0
10K T3 Therm 11k Shunt %) e E TE-703-C-7Z-A-2 + Well : 5 o E11§-H735
A-500-1-B-1 TE-305 HX Pri LW ~not used - : [ Current Sens
uis . . Wire to DI:1
TE-703-C-7Z-A-2 urs U 1E703-c72-A2 + Wel TO6 % X J: 0] status %) @
wetlimmersen Gavsoxin () oN U7 TE-306 HX Sec EW To7 -notused- ) 1) startstop Q
10K T3 Ther 11k Shunt (%) Ol ui 1o : TE-703-C-7Z-A-2 + Well : O Q)24 vac
A-500-1-B-1 ol urn Ul TE-307 HX Sec LW To8 not used - 0
TE.703.C.72.A2 Ol com : TE-703-C-7Z-A-2 + Well : 0
e Ol || o TESSXPrEW T 0
coM | | uiig  TE-309 DCRLW
A-500-1-B-1 Ol iz . TE-703-C-7Z-A2 + Well uo2 - not used -
TE-703-C-7Z-A-2 Ol ois Ul TE-310 DCR EW
oo st [(0) 5014 | | Uiag 3 HX Sec Flow Rate
A-500-1-B-1 Q| b ) Onicon Meter (by others) uo4 not used - ggl\jl %
TE-703-C-7Z-A-2 Q| com Dl PHX3 Status UO5 - Motused- [F[%)
. Well immersion Gah Box 4in % Q[ SiK : (E112-H735 shard wiDO1) : w03 0
10KT3 Therm 11k Shunt - ot used - — notused- com [0
A-500-1-B-1 10+ DI:2 UO:6 U4 [0
10-
TE-703-C-7Z-A-2 . - not used - R - not used - uos |
et mmersion Gav soxan () Ql'sto] | Di3 o7 CoM |©
10K T3 Therm 11k Shunt Q G D4 - not used - uoss - not used - Eg 6 |0
A-500-1-B-1 Q| Ms- g
CoM |©
TE-703-C-7Z-A-2 @] SsLb SLK.q -Motused- uos [»
Well Immersion Galv Box 4n | ()
10K T3 Therm 11k Shunt &)
A-500-1-B-1
TE-703-C-7Z-A-2
Well lmmersion Galv Box 4n | (/)
10KT3 Therm 11k Shunt O
A-500-1-B-1
TE-703-C-7Z-A-2
Wet immersion Gavsoxan ()
kT Tem kst [0
A-500-1-B-1
Flow Meter
Control + [ 1O -
Signal )
Power 24 &)
Signal 2
From P-+ix [} TAC IA Series MNB-1000-15 Remote 10 Expansion Module TR75VA001
i
Status Contacts 1
‘ Equipment: CG-3 ‘ g g
DCR Fan VFD | Address: 1 |[ Panel: TCP-CG3 \
VFD DO ] Ul 24 H
Fault ¢ | {% (Y COoM Ul DCR-3 VFD Fault TO1 DCR-3 Command %
— ) : (DO on VFD by EC) ' VFD Start/Stop DI
VFD A0 | ] 2 Q| u2 [l O—i+
Motor Current | C | Jo Vg ZIE ul:2 DCR-3 Motor Current To2 not used - To1 | [/‘ Wire to VFD Srt
VFD Al ﬁ@ | com (AO on VFD by EC) [S%) x|  Stop Digital Input
SpeedCmd | C Lg ‘ % ui4 U3~ "hotused- TO:3 Motused- T02 %
VFD ol | 1t » uls c2
Start/Stop c L@—U Wire to TO:1:01 Q[ com U4 - not used - TO4 - not used - T03 |0
ul 6 C3
s % Uo 1 ui's - not used - TO5 - not used - To4 %
1 COM d eed c4 O
Ol Uo2 U6 - not used - To:g - Motused- T05 |0
[ uos [
Q| com Uow _ DCR= Speed Cmd T06 |
| , %) ‘1 (Alon VFD by EC) c6 |©
% I|g+ uo2 - not used -
Q| stb -not used - A f
uo:3 Bill of Materials
Part Number Quantity
A-500-1-B-1 10
A-505 1
Notes: A505 E112-H735 1
LY2N-AC120 / PTFO8A-E 1
A Wire To Request Contact at Cogen Unit or Master Controller — omit LY2N-AC24 | PTFOBA-E 1
relay if Caterpillar contact is dry. MNB-1000 1
B Wire To Permission Contact at Cogen Unit or Master Controller. MNB-1000-15 1
C Wire to ‘Auto’ circuit of motor starter. TE-703-C-7Z-A-2, 10
TR75VA001 2
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Plant Plant
ul ul
4 3

& LD

—‘ ” 191°F EW Temp

H-4 B
1200 GPM TE-602
9744 MBTUH
Y A

Return From

<

Hospital Loads

Return From

<
——

From/To
Cogen Unit 3 Plant Plant Plant Plant
ul ul uo TO
8 9 1 2

Plant Y Plant
—‘— ul T0
From/To 7 1

Cogen Unit 2

% 330 GPM

Basement Loads

To Hospital

> X5
HX-6

HX-7
CH-3

To Basement
» Loads:

>
Y A P-

Q

HW-1

—‘—

From/To
Cogen Unit 1

210°F LW Temp

TE-601

Cogen HW Loop Control

Outdoor Temperature
Monitoring

Plant Controls A

HX-4

Plant Plant Plant Plant Plant Plant
ul ul ul uo TO ul
5 11 12 2 4 6

ﬁ Spray Pump

330 GPM

i

TE-311 TE-312

CT-2

Low
Lo Pressure
Existing Condensate
Condensate
Receiver Tank Plant
CV-8 o

Plant

P-c-1()

* 20 GPM

Boiler
Feed
WZ?er High '
Pressure
Aftercooler Loop Control (Condensate
Cogon Ater [« | Plant
Coolers 5# Steam . I go
<
@ @ 600 Ib/Hr DA-Tank
>- s St e
Gas Trair'1' jLI
'
Natual Gas Monitoring é@ A
=
DA System
VLJVI?:ain GL;Z
Monitoring
System Notes:
A Locate on north face of building, away from all doors, windows, vents
. . and with no direct exposure to sun light.
Combustable Gas Monitoring B Valve by DA System Mfg, control by BMS
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Plant

1:.02

S

i}

SC-1

R4

Plant Plant
ul TO
1:04 1:01

SC-2 SC-3
Plant Plant Plant Plant
ul TO ul TO
1:05 1:02 1:06 1:03

Fisher
Valve
By MC

Fisher
Valve
By MC

CG-1

Plant Plant Plant

ul ul TO

2:01 2:02 2:01
MAU-1

D,

Plant
S-Link

1

CHP Mechanical Room

MAU-1 / EF-1 Control

Plant Controls B

Fisher
Valve
By MC

CG-1

Y

Fisher
Valve
By MC

CG-1

Steam System Control

7000 lbs/Hr

Plant

3:01

ul
3:02 /\

CHP Electrical Room

Plant
S E TO
3:01

EF-2 Control

Technical Building
Services, Inc.
12E Commerce Drive
Ballston Spa, NY 12020
Phone: 518.885.4444
Fax: 518.885.4680
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‘ TAC IA Series MNB-1000 BACNet Plant Controller

‘ Equipment: Plant

BA/10K-3(11K)-O-WP Q[ 20v ‘ Address: 20219:04 ‘ ‘ Panel: TCP-Plant TR75VAOO
Outdor A Tomp %) Q| _un & g g ~
ocroem o [ Orcom || urt g:/tf‘i;(e ;(\;r1 LT’BPWP 101 ;(1:2“713 ;)ommand N a3 3 a
ui2 a - —
TE-703-C-7Z-A-2 % ui3 ul:2 TE-601 Plant LW Temp TO:2 P-CHW-2 Command 7\ E112-H735
Well Immersion Galv Box 4in ) TE-703-C-7Z-A-2 + Well ) VFD Start/Stop DI ()] current sens
CoM .
10K T3 Tharm 11k Shurt % Ga || U TE-602 PlantEW Temp TO:3 CT-2Spray Pump Cmd e to U\ status %)
A-500-1-B-1 Q[ uis TE-703-C-7Z-A-2 + Well E112-H735 c2 [ 7\ @ Start/Stop )
TE-703-C-7Z-A-2 @ CoM U4 IC-I)4 Plar’:; SechIcnwh Rate T0O:4 S:E)ZSFar:V(S)omrgland T03 @ 7T\ ® 24 VAC
X X N N ire to ar
xtsmem s [O Qlu7 || us TESTICT2LWTemp H 1o -notuse 04 0 N [ Vireto e st
A-500-1-B-1 Q[ com c4
Q[ us ul:6 TE-312 CT-2 EW Temp TO6 - not used - T05 [0 E112-H735
Flow Met i -703-C-7Z-A- )
T T Q[ uis TE-708-C-7Z-A2 + Wel %) ( N Q: (D Curont sens
e 9 Q[ com U7 P-CHW-1 Status TO'7 - not used - T06 |0 @smms [
Signal ;% Ol ui1o E112-H735 ) ()| startstop )
Power 24 P-CHW-2 VFD Fault - not used - )|
=1 5 Uit || uis TO:8 07 © Q2 vac
signal c o— Q VFD Fault DO
% 8;311\; 0 P-CHW-2 Current T((:)78 % f| Wire o VFD Stary
g Ol i : VFD Feedback AO Uo:q  P-CHW-2 Speed Cmd % O Stop Digital Input
Ol com Ul-o  CT-2Spray Pump Status z:iSFF;ieg i’:: élmd
TE-703-C-7Z-A-2 Ol o2 : E112-H735 uo:2 P
CT-2 Fan VFD Fault VFD Speed Cmd Al
Well immersion GalvBox4in | () ZIEE U1 Tnot a-
. 10K T3 Therm 11k Shunt &) Ol com VFED Fault DO Uo:3 not use
CT-2 Fan Current
A-500-1-B-1 Q| D4 U2 er Feedback AO UQ4 -Motused- Uo 1 | wretop-crw-z
TE-703-C-72-A-2 % CIEI))M : Com L specacmia
Well lmmersion Galv Box 4in | () ) Gas Train Fault . - not used - uo2
13 Orsuc]| o e uos o1 =
A-500-1-B-1 - CO Alarm . -notused - com | Speed Cmd Al
% I|g+ Di:2 Gos Detection Sys uoe uo4 |
From P-CHW-1 - i CH4 Alarm i - not used - uos |
Stalo Contacs | Fomea QI'SLD| | DI o Detection sys uo7 CoM [©
o H— . Gas Meter Pulse i -not used - uo6 |0
P-CHW-2 VFD H Q| Ms+ D4 s Train Meter uo:8 Uo7 |©
VFD DO | 1t ] O Ms- com [©
Fault c | H | sLb SLK.q FPlant Space Temp 008 [0
VFD a0 | Ot H " MN-s1
Motor Current | ¢ | () H
VFD Al [2) ) ] '
Spoedomd | C ] @ U Wire to UO:1 E
VFD o | TF . '
Startstop T TIO) \) Wire to TO:2 ) !
.
.
.
From CT-2 Spray | H
Pump Status '
.
CT-2 Fan VFD :
VFD oo [ ) H
Fault c | H
vio [0 [ O :
Motor Current | ¢ | () H
VFD Al 2 ) ] '
Spoed Cmd < ;@ U Wire to UO:2 E
VFD o | T} . '
Startstop | TIO \) Wire to TO:4 ) !
.
.
Gas Train Fault H
g |
%) :
€O Alarm H
L P 5
:
CH4 Alarm :
B 5
.
.
Gas Meter Pulse :
At Gas H
Train H
.
MN-S1 '
S-Link Wall Module 1 @ :
1
1
.
.
1
1
; . .
: Bill of Materials
.
H Part Number Quantity
.
' A-500-1-B-1 4
: BA/10K-3(11K)-O-WP 1
: E112-H735 2
: MN-S1 1
.
' Notes: MNB-1000 1
H TE-703-C-7Z-A-2 4
E A Wire to ‘Auto’ circuit of motor starter. TR75VA001 1
10 Net Comm Trunk to
Exp Modules 1-4
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10 Net Comm Trunk from
MNB-100

0
1
1
: ACP 1.5 TR75VA00
2 ™~ Q=T THQ g | E
H %) @ F &
H DC Power Supply
.
:
H ‘ TAC IA Series MNB-1000-15 Remote 10 Expansion Module ‘
E ~ ‘ Equipment: Plant - Steam System ‘
. (=
PTX1-00 ! | Address: 1 |[ Panel: TCP-Plant \ TR75VA001
- R M M N— 2 Q] un 24 H o P g f
(0 zczi?,sdl)c‘;:ti \;v : & % CoM Ul Plant Header Pressure TO1 §C-1 Command 7T\ Q
PTX100 1 MA O U ' PTX1-09 (0-200psi) © E112:H735 GND [ =
- R Ve ¥\ ¥ 2 ¥ u3 . SC Pressure . S§C-2 Command T0 1 7\
G e : & % sov1 | Y2 pTx1-09 (0-200ps) TO2  Ei1am73s i o) E112H735
N Ula . S-1 Steam Flow . SC-3 Command T02 ti\ Wire to Ul:4 {Q)] current Sens
! Q ui:3 TO:3 @] Q)|status %
S-1 Steam Flow MEter (\¥\ Vel Q| uis by others E112-H735 c2 |0 R
@2mA) | + | O Mhm Ol ComM || g SC-Status TO.4 -notused- 03 [0 Q| staristop &)
oxemy | - | Q) T Ol U6 i E112-H735 ) c3 |0 Q)24 vac
SC-2 Status - not used - E112-H735
From E112-H735 : @ uo 1 ul:5 -| 5 TO:5 “ T4 ® Current Sens
Shared w011 |) H Q| com E112-H735 c4 O Wire to UL:5 D)
7 H O uo2 Ule  SC-3Status Tog -notused- 705 [0 ) Q)| status [2)
From E112:H735 7 H Ol uo3 ) E112-H735 ' Sl /] Q)] staristop Q
Shared w/TO:1:2 H @ 24 VAC
From E112-H735 H Q| com . - not used - 106 |
Shared wT0:1:3 || : Q uo:1 ¢ © E112:H735
ATA Q[ 1o+ . . @:@ Current Sens
R @ o uo:2 not used Wire to Ul:6 @ Status ®
- =#©] StD . - not used - Ak 1Q)| startistop %)
v uo:3 Q)]2avac
.
1
.
.
.
.
.
.
.
.
.
.
1
.
.
E | TAC IA Series MNB-1000-15 Remote IO Expansion Module \
.
H ‘ Equipment: Plant - Mech Room ‘
.
LY2N-AC24 / PTFOBAE A H ‘ Address: 2 ‘ ‘ Panel: TCP-Plant ‘ . TR75VA001
7 5 -7\ ui1 24 H
@E! @ A ] =N - MAU-1 Status . MAU-1Command T @ a |
Q ©Or Q it TO:1 | 246 [© r
LY2N-AC24 / PTFOSA-E ] ui2 LY2N-AC24/PTFOBA-E CVRMC-F GND [ CVR11C-F
ol7] | W W N O us Uz MAU- Fault TO:z EF-1 Command To 1 M v T8
@ﬂm DA Ol com © LY2N-AC24/PTFOBAE ““ VFD Start/Stop DI o e O T la
0 i EF-1 Current . - not used - y ] la
EF-1VFD H Q[ ur4 ui:3 TO:3 T02 | Gray
H Q[ uis VFD Feedback AO c2 [0 |
VFD 0o [ ) : Orcon| | Ura  EF-1 VFD Fauit TOw -notused- %31 | 7 Wire 0 VFD Starv
Fault ‘; 1@ : O uie : VFD Fault DO : % 0 \‘ Stop Digital Input
VFD Al [ (7] e
Motor current | ¢ | ] TR Q| Uo1 Uls - hotused- Tos ~hotused- 070
V(\V (Wl Q| com c4 O
VFD LA s H Ol oz i -not used - . -not used - 05 |0
Speed Cmd c | O ] ul:6 TO:6
VFD ol | )1 Wire 0 T0:2:2 H @[ vos %)
Starustop -0 l ro to TO:2: ' Q| com Uo+  EF-1 Speed Cmd T06 |©
L\ Q "' VFD Speed Cmd Al c6 &
% I& uo:2 - not used -
_,:". @ SLD : - not used -
H uo:3
1
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
1
1
: Bill of Materials
' -
: Part Number Quantity
: ACP 1.5 1
: CVRIIC-F 1
H E112-H735 3
H LY2N-AC24 / PTFO8A-E 2
: Nticss MNB-1000-15! 2
' PTX1-09 2
10 Net Comm T:unk to A Wire to ‘Auto’ circuit of motor starter. Resistor 250! 3
Exp Modules 3 & 4 B Wire to Run Status contact at unit, if unit contacts are ‘Dry’ omit relay TR75VAQOL 3
C Wire to Alarm Status contact at unit, if unit contacts are ‘Dry’ omit relay
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10 Net Comm Trunk from
Exp Modules 1 & 2

.
.
.
.
.
.
.
.
.
.
.
.
.
1
E ‘ TAC IA Series MNB-1000-15 Remote 10 Expansion Module
E ‘ Equipment: Plant - Elec Room
.
TSMN-57011-850 : [ Address: 3 |[ Panel: TCP-Plant TR75VA001
\Q ™~ G Elec Room Space T EF-2D Cmd 2 : |2 :
Q /DD COM ) lec Room Space Temp X -2 Damper Cm 24 G 7I\ Q 2 Q
J % U2 U1 gun-57011-850 TO yiaar7o73 @
P-370 n I M ZIE : EF-2 Damper ES i EF-2 Command T0 1 7\ /]
White NO MAAA Ol com Utz sz TOZ kb Starustop DI O | MA41-7073
Green C -2 o uia . EF-2VFD Fault . -notused- 02 1) 2 (e
Black NC[-A- H Srus U3 \ep Fault DO TO:3 =15 1 BLK (COM)
EF-2 VFD H ) EF-2 Current X - not used - #—"o GRNIEL
' Q[ CoM || ui:4 TO4 103 [©
VFD oo | ' Ol U6 VFD Feedback AO %)
Fault c | T © SIS 2K uis - not used - T0:5 - not used - T04 | i
VFD a0 | ()t W WX Q] com ’ i ¢4 ©
Motor Current | C | | E 0| uo2 Ul -not used - Tos Mo used - 705 [0
s VF[(’: % Y : 2K [
d d -
pe\jFDm ol | ¢ H Q| com o1 EF-2 Speed Cmd T06 [
sesop | o IO [ Wire to TO:3:2 \_1'\ % o : VFD Spezd Cmd Al ce |0
- not -
A Sl o- uo:2 not use
: Ol stb uo:3 - not used -
1
.
.
.
.
.
.
.
.
.
.
.
.
.
1
.
H ‘ TAC IA Series MNB-1000-15 Remote 10 Expansion Module
.
H ‘ Equipment: Plant - DA
.
LV2N-AG120 / PTFOBAE H ‘ Address: 4 ‘ ‘ Panel: TCP-Plant TR75VAOO
[@17] 512 AN Q| _urn 24H (@) a g g
@ 8 [e = 1 ®‘ I @ CoM Ul DA Control Power TO:1 Cv-8 @ 70\ Q ‘ 3 g
O uiz LY2N-AC120 / PTFOBA-E MA40-7043 (Valve Sched) GND ([} [ =
DA Tank Level M O us - DA Tank Level ; DA System Enable To 1 N M AN
9 MDA Ol com U2 420 ma=0-100% TO2 | yon-ac24) PTFOSAE e MA40-7043 (see Viv Sched)
[ | &) - G uia || U3 DAHighLevel 7O P-C-1 Command 63 / R Red (Ho [d]
LY2N-AC120 / PTFOSAE MAA Ol uis : LY2N-AC120 / PTFOBA-E © E112:-H735 2 @F’l‘ B Black (Com)
@[e H%) DD O com U4 DA Low Level To4 - not used - 703 |0 / {0 Greenvel @n
@[8] (3]0} : Ol uie ) LY2N-AC120 / PTFOBA-E : 3 O I X LY2N-AC24 / PTFOBA-E
A0120 , PTF_E :x\.{:\ % gg’\:‘ ui:s EE)1A1Z.U|-T;8; or B Status T05 - not used - Tg44 % % %
.
E112-708 : Q| Uo3 E112-H735 5 O ( et Q: [ Current sens
g:'r‘r:grt Adlustab\ep'zl‘p‘ E % Com Uo:1 DA FW Valve Té)eﬁ % %Z:Z:‘; @ @
i (by others) 1| p %)
E112:708 N[ 10+ ~notused - Q|24 vac
- N 0| Io- uo:2
= =B e o
ensor oint - -
uo:3
Wire to H-735 ‘(‘
Shared w/TO:4:6 Y
DA Tank Valve
N
[ -]
Bill of Materials
Part Number Quantity
Notes: E112-708 2
Notes: E112-H735 1
LY2N-AC120 / PTFO8A-E 3
A Wire to ‘Auto’ circuit of motor starter. LY2N-AC24 | PTFOBAE 1
B Wire to Load Side of Control Power Switch MA417073 1
C Wire to High level contacts — omit relay if contats are dry. MNB-1000-15 2
D Wire to Low level contacts — omit relay if contacts are dry. P370 1
TR75VA001, 2
TSMN-57011-850 1
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Supply From CHP
Plant Loop

Return To CHP
Plant Loop

’,

Chiller Y Chiller
ul TO
7 1

203°F EWT

Chiller Y Chiller Y Chiller
DI DI TO
1 2 4

103°F LWT

85°F EWT

734 GPM
6973 MBh

P-CHW-3

TE-620

<

184°F LWT

44°F LWT

Chiller Y Chiller
ul TO
8 2

I @ 1206 GPM

CDP-1

Chiller
ul
4

Chiller 3

54°F EWT

Chiller Control

M 804 GPM @

CWP-1

A 4

Supply To
Building CHW Loads

A

Return From
Building CHW Loads

Notes:

A Existing equipment controlled by existing control system.
B Bypass Valve provided by MC, controlled directly by Chiller 3

A JAN N A
® ®
CT-1A CT-1B
®1®1®
VW),
A A 4 ‘
[ [
®
< —T _,1 ] Chiller 1 ]
A
® ‘ - ®
" Chiller 2
‘ T T
®1Ol®
VAVIVAYIR7AY

Technical Building
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12E Commerce Drive
Ballston Spa, NY 12020
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MTST:XNSet ‘ TAC IA Series MNB-1000 BACNet Plant Controller
0 HX-
H ‘ Equipment: Chillers
'
TE-703-C7Z-A2 : O 20V | | Address: 20219:05 || Panel: TCP-Chiller TR7SVAOO!
Wl lmmersion Galv Box &in | () NS Q| un ) ?
oxramem s [(OF I\_{\_fg\ Orcom|| upq  TE19CGEW Temp 1O P-CHW-3 Command N PR a
A5001B1 A Ol oz TE-703-C-7Z-A-2 + Well E112-H735
TE.703.C.72.A2 V. ¥ WAl ZE U2 TE-620 CG LW Temp TO:2 CDP-1 Command N\ E112-H735
@ M Ol com TE-703-C-7Z-A-2 + Well E112-H735 O [Gurtont Sens
Well lmmersion Galv Box 4 : 19|
@ - O uia || gg  TEG2l CHEW Temp 7oz CWP-1 Command o3 M ) satus 9
P\ \ Vg Q[ uis TE-703-C-7Z-A-2 + Well E112-H735 [% @ StartStop %)
A-500-1-B-1 W N TE-622 CH LW Temp Chiller 3 Command hA 5
Q[ com [ ui4 TO:4 103 [ {024 vac
TE-703-C-7Z-A-2 @ ule TE-703-C-7Z-A-2 + Well Chiller Term Strip c3 @ E112-H735
Wt tomecin ot ot |0} Mprh ol U7 .5 TE®623 Cond EW Temp .5 Chiller1C 04 1)
ul:5 Ponduiagy TO:5 " ! ] [Q]currentsens
1ok Ts Them tikswnt |} DA Ol com TE-703-C-7Z-A-2 + Well LY2N-AC24 / PTFOBA-E s O Wire to UI:7 Ol siaus %
AB001 B 8 Ol urs Ul TE624Cond LW Temp To:g  Chiller2C 05 5] sarvsion 5 @
TETOBCT P AR P\, N Ol urs TE-703-C-7Z-A-2 + Well LY2N-AC24 / PTFOBA-E s o) A [Slosvac
e —"S A RAAR Q[ COM | | yp;7  P.CHW-S Status TO7  Tnetused: 06
Q)| uro : E112-H735 i 6 |0 E112-H735
10K T3 Therm 11k Shunt O ' o CDP-1 Status Thot used - o7 ) ()] current sens
AS00-1B1 : % ot U o iss TO8 o % Ve to U7 L) status 0
TE-703-C-7Z-A2 H oruz ; CWP-1 Status 08 [0 {Q) starvstop %)
Wot immersion GavBoxan | ) AAA Sl o U9 Eiionrss UQ:q "hotused- e 1O M Q)24 vac
10K T3 Therm 11k Shunt [2) A O com U0 CW-1 Flow Meter Chiller 3
A-500-1-B-1 o Ol iz : (Onicon Meter by others) yo:p Motused- ) Start/ Stop
el Gaweoxan () M Ol con : UQ-3 -Motused-
- - i LY2N-AC24 / PTFO8A-E
e ks [ v (O] D4 | | ypaz  Totused Uowa -Motused- uwo 1o o7} [519]
A-500-1-B-1 : % CL(I>3M B coM [© 7N\ %) n[e a@
F . Chiller 3 Status - not used - uo2 [©
Fi E112-H735 . . - -
( Shared w01 : Q[ S| D Chier Term Strip uo:s U03 [© @Lz" ! P
[ H Chiller 3 Alarm - not used - CcoM ) ©
From E112-H735 [ . . I 1
( Shared wiT0:2 ! ' % 'ICC’)" DE2 Chiler Term Strip uos o4 | GIER ElG]
i H - Chiller 1 Status - not used - uos |
Fi E112-H735 [ . .
( Shared w03 : i @I'sto || D3 yonacizo/prrosae || YO7 coM [©
. Chller 2 Status - not used - uo6 |0
/] " E R
T - \":\ RARA % m" DE4 | vonactzo/ prrosae || YO8 Uo7 @
Signal - | Zo e [ A Ryl 4| SLD - not used - CoM )
Power 24 2 i Sl At SLK-1 uos [©
H N s
sgal_ [ o] : o LKy -motused- Bill of Materials
. [ = .
: : Part Number Quantity
H H A-500-1-B-1 6
H H CVR11A-H 3
Chiller 3 H H
Operational | 350 | ()] E E E112-708 2
Status 351 | T ' ! E112-H735 3
Alarm 354 | Ot ' ' LY2N-AC120 / PTFOBA-E 2
Indication 355 | T ' ' LY2N-AC24 /| PTFO8A-E 2
LY2N-AC120 / PTFO8A-E H H MNB-1000 1
K ' TE-703-C-7Z-A-2 6
LY2N-AC120 / PTFO8A-E : : TR75VAQOL 2
gis £k S
. .
H H TAC IA Series MNB-1000-15 Remote 10 Expansion Module
p:
. .
E H ‘ Equipment: Chiller
.
: H [ Address: 1 || Panel: TCP-Chiller TR75VA001
FromCV—Sh MANAN Ve W W Q| un 24H [ Q ‘ g [
End Switch | DL VWA Q)| com Ul SVIS Zpen S(t;atus To: g¥650<2>g:n:|arluds res 124G |O) S Q H A
From OV-6 " H ® U2 alve Status Contacts - -A (vlv Sched) GND @
End Switch | PN LIS Q| uis ul2 CV-6 Open Status TO:2 CV-6 Command TO 1 7T\
From Ov-7 1 | SN SN | com ) Valve Status Contacts ) $70-0301-A (vlv Sched) c1 870'0291'A
(M_' : ] Ol ui4 U3 CV-7 Open Status T0:3 CV-7 Command T02 CVRIIAH ( Wire To UI:1:01 ( % g Nz:zjg'\:z:;:‘z @
¥\ \ Y I\ \_ﬁ\ Q| uis ) Valve Status Contacts i $70-0301-A (vlv Sched) c2 o) N
fused fused WhiRed H srown R = e ) 2 120vac'Open’
E112-708 I\.I\_f‘\: t\.{\.f'\: Q[ com U4 - not used - TO4 - not used - 103 | :I‘ \_f\__@_wmpu,p?& Purple |-R = = @ 1 Neutral
7] Curent  agsiavie ep | f ' Q| ue - - (@) ooy [ eeeeeea IS|3  120vac Close'
. Sensor Point @ : : % gg’\j‘ uls Z::ZI'-‘:I;OPSA Status TO5 not used T((:)44 % o @ EG Earth Ground
E112-708 H H
@ H H Q| uo2 ule :T:ZP;%%B Status TO06 not used - T05 |
T justable Trip . . -|
Sensor P [ ' ' Q| uo3 C5 |© §70-0301-A
H H @] com T06 |©)
' ' -~ not used - SJ ¢ NO End Switch NO
' ' Q uo:1 [ %) CVR11A-H IS|p NoE @
H Sl nd Switch C
' et Nt e ()| 1O+ . Thotused- ® Hoom | 2 eee NE 120vac'Open’
: _/:\_@ 10- uo:2 L\ o Purple Sl 1 Neutral
: [ ] stb Thotused - ‘ Gray @ 3 120vac ‘Close’
' uo:3 o Olee Earth Ground
.
:
H S$70-0301-A
' (] ¢ NO End Switch NO
E CVR11A-H {Q| 0 NO End Switch @
WhiRed H Brown 2 120vac'Open’
: = E&f S e
' | Gray 1|3 120vac Close’
STP Nt oA Oles Earth Ground
From HX-4 L N
120 VAC
Notes:
A Wire to ‘Auto’ circuit of motor starter.
B Wire NC Contacts in series with existing Chiller controls
Technical Building File: 10AT012 St. E CHP Control Drawings.vsd
Services, Inc.
. L. 12E Commerce Drive Page: Chiller Wiring 18 of 23
Chiller W|r|ng Q| Baliston Spa, NY 12020
Phone: 518.885.4444 Created: May 6,2010 @ 11:40 AM Engineer: GMS
-~ “ Fax: 518.885.4680
www.tbscontrols.com Modified: Jun 23,2010 @ 2:37PM Job # 10AT012




Heat Exchanger Control

MSTP Net To
2 e The following conditions must be true in order for the heat exchanger and its
‘ TAC IA Series MNB-300 BACNet MSTP Unitary Controller ‘ co ntrOI Val ve to Ope rate:
‘ Equipment: HX-4 ‘ . .
TE-703-C-7Z-A2 [ Address: 5:1 |[ Panel: Basement MER | TR75VA001 * The CHP plant must have atleast1 Cogen Unit operating
Well Inmersion Galv Box 4in /]  — g Q D 1
0T Trem 11k S %‘ 15\_1518 % C%'}w Ulq  TE607 PriEW Temp 7o -Motused- PR A  P-CHW-1 must prove to be operational
A500-1-B1 \ Q[ ui2 TE703.C-7Z:A2 + Wel GND (e * The CHP plant leaving water temp at TE-601 must be greater than
PPNt PN Nee— D) U ul2 TE-608 Pri LW Temp Ton -Mot used - T01 [0 i
TE-703-C-7Z-A-2 = Db A Sl com 2 TE703-C-7Z-A-2 + Well : S 180F, adjustable
Well Immersion Galv Box 4in ¥ . TE-609 Sec EW Temp . - not used -
wrmem o[ S| Y2 remoscrzaziwar || TO3 oL The HX must be manually enabled from the GUI
A-500-1-B-1 Q)| com U4 TE-610 Sec LW Temp TO:4 -not used - T03 |0
TE-703-C-7Z-A-2 —~ Ol uie ’ TE-703-C-7Z-A-2 + Well : () » )
@ — 1 L uotH uis s notused - TO5 TMotused- LCLN(% Once all the above conditions have been met, the control valve will be allowed to
T T 08 o retueee- Top -notused- = modulate from the full bypass position towards full flow through the heat
TE-703-C.72:A2 S —— s 12 exchanger. The valve will be modulated to maintain an initial secondary loop
[ ecrmeen 8] e O S U0 7208 i sche % 10 leaving water temperature set point of 145F, adjus table (at T E-606).
! +
A-500-1-B-1 J\_% VS Uo:2 - not used -
MS51-7203 (see Viv Sched) wsTe OIS 7 (55 -notused- If either primary or secondary pump should fail to prove its operation within 3
ed (Hot + SN . .
e o la i\ il o — minutes, an alarm will be generated.
Yel/Blk (Al) 2-10 vBER SLINK
Grey (Al) Com Gr R
B\uey((//:g) Fdbk B[R
Green/Yel (E Gnd)  GIY-R—
HX-4 HX-4
ul ul
1 3
Cold Water
Domstic Return
TE-603 '
Supply From 330 GPM 1 [
sl o i > 0
202°F EWT - TE-605
55°F EWT [ '
HX-4 3150 MBH ‘ 145°F EWT M 63 GPM
183°F LWT -
NC
® Hand
Valve
TE-606
Bill of Materials
ReumTo Part Number | Quantity
A-500-1-B-1 4
Y» MNB-300 1
Joeing Resistor 500 1
Water Heaters TE'703'C'7Z'A'2 4
TR75VA001 1
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Heat Exchanger Control

MN—
e There will be an adjustable heating season, initially defined as September 1°
: [ TAC 1A Series MNB-300 BACNet MSTP Unitary Controler ‘ through May 31°". The following conditions must be true in order for the heat
' [Equipment. Fix5 | exchanger and its associated pumps and control valve to operate:
TE-703-C-7Z-A-2 s ‘ Address: 5:2 ‘ ‘ Panel: 2nd Floor Penthouse MER ‘ TR75VAOO
Well Inmersion Galv Box 4in /] N\ Q D 1 1
[ e 4] M— oot [y TEG07PrEW Tomp oy FCrWacma - : \; 2 »  The heating season mustbe active .
AB001B1 H O Uiz " TE703:C-72-A2+ Wel | Ef12:H735 GND [giar e The outside air temperature must be less than 60F, adjustable
g \ W)\ Y\ Yl 0| Ui ul2 TE-608 Pri LW Temp TO2 P-1Cmd TO1 | Vo \ % . .
[ErICTen? A Sl com TET02.C-72:A2 + Wel E124738 o 16 - * The CHP plant must have atleast1 Cogen Unit operating
Well Immersion Galv Box 4in : ' ) > ec emp ) “notused - 1 -H735 )
wcrmen i[O T — A S| Y2 remscazazewar || TO3 e [ sl « P-CHW-2 must prove to be operational
A-500-1-B-1 N /] TE-610 Sec LW T - d - i Status .
L AT A SOl s esscrzazewer || T4 notuse oL o @ * The CHP plant leaving water temp at TE-601 must be greater than
Ill: ARG e tme e = lers L80F. adistable
10K'T3 Thom 11k Shunt TN ! -H735
50015, = [Qluoz || ug Pistatus TOg - notused- 70510 ( v©:®mms‘..ns ¢ The HX must be manually enabled from the GUI
A-500-1-B-1 ' Orios E112-H735 s 10 Wire to UI:6 O status o] %) @
TE-703-C-7Z-A-2 H )
il mmersen Gl Box : QIECOM . Cv2C d T06 | Q)| starvstop 0 N .
% L\ % S| VO MS61.7203 (viv Sched) cs @ Ql2evac Once all the above conditions have been met, the primary and secondary pumps
A-500-1-B1 A Ol ws| | o2 "ot will both be started. When both pumps have proven their respective operation
Wire o 11241735 Fronnse ORI o notused- through a current sensing switch, the control valve will be allowed to modulate
vy H o
Wire o E12:1735 1 : - - from the full bypass position towards full flow through the heat exchanger. The
Shared w/TO:Z‘/] ' SLINK - notused . . . L .
: valve will be modulated to maintain an initial secondary loop leaving water
@Miilﬁfféiv”sm? . )N temperature set point of 180F, adjustable (at TE-610).
Black (24G Com) B PN H
e ' If either primary or secondary pump should fail to prove its operation within 3
Buo (A0) Fabk Bl - : minutes, an alarm will be generated.
Green/Yel (EGnd)  G/Y| H
MSTP Nel.
From MNB-1000
Then HX-4
HX-5
ul
1
F(om
e
\ 4
wien P (o >
P'CHW'4 202°F EWT
HX'5 2000 MBH 200 GPM
183°F LWT
> Bill of Materials
Part Number | Quantity
Return To A-500-1-B-1 4
CHP P E112-H735 2
Y MNB-300 1
ke Nofes; Resistor 500 1
isting
A Wire to ‘Auto’ circuit of motor starter. TE-703-C-7Z-A-2 4
TR75VA001 1
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Heat Exchanger Control

N
Eodies There will be an adjustable heating season, initially defined as September 1°
[] st . -y .
; [ TAC 1A Series MNB-300 BACNet MSTP Unitary ontraller | through May 31", The following conditions must be true in order for the heat
' [Equipment. Fix6 | exchanger and its associated pumps and control valve to operate:
TE-703-C-7Z-A-2 s ‘ Address: 5:3 ‘ ‘ Panel: 5th Floor Penthouse MER ‘ TR75VAOO
Wl Immersion Galv Box 4in SN N\ ° R 1 1
[ e 4] i\ ! v\ oot [ oug TESH PrEW Tomp 1oy PCRWSGma - : ‘2 2 »  The heating season mustbe active .
AB001B1 H O Uiz TE-703-C-7Z-A2 + Well E112-H735 GND [giar e The outside air temperature must be less than 60F, adjustable
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Part Number | Quantity
Retum To A-500-1-B-1 4
E112-H735 2
Y - MNB-300 1
Existen HX — Resistor 500 1
A Wire to ‘Auto’ circuit of motor starter. TE-703-C-7Z-A-2 4
TR75VA001 1
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Heat Exchanger Control
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Return To A-500-1-B-1 4
v~ E112-H735 2
Y MNB-300 1
o Notes: Resistor 500 1
Existing HX TE-703-C-7Z-A-2 4
A Wire to ‘Auto’ circuit of motor starter. TR75VA001 1
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Bill of Materials

Part Number
A-500-1-B-1
A-505
ACP 1.5
BA/10K-3(11K)-O-WP
CVR11A-H
CVR11C-F
E112-708
E112-H735
EOL Resistor
LY2N-AC120 / PTFO8A-E
LY2N-AC24 /| PTFO8A-E
MA41-7073
MN-S1
MNB-1000
MNB-1000-15
MNB-300
Netgear Hub
P-370
PTX1-09
Resistor 250
Resistor 500
Siemens Large 567-353
Siemens Medium 567-352
TE-703-C-7Z-A-2
TR75VA001
TSMN-57011-850

Quantity
56
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