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Measurement & Verification Plan for CHP System at The Mayfair

1. Introduction

En-Power Group designed and oversaw the installation of a combined heat and power (CHP) system at
the Mayfair. The site is receiving an incentive from NYSERDA, of which the first two milestones have
been paid out in full. The CHP system includes one (1) INV-e+ 100kW engine generator unit. The
inverter-based system is intended to produce a gross output of 100 kW and recover engine jacket water
and exhaust heat recovery for:
a) Pre-heating the space heating hot water loop which in turn heats:
i DHW heating,
ii. Space Heating

The CHP system will provide power in parallel with the existing utility service, as well as the capabilities
to operate in island-mode and provide backup power during an outage scenario.

2. Instrumentation

In order to quantify the performance of the CHP system, the CHP system fuel input, net electrical
output, and useful thermal output will be measured. To capture that data Tecogen supplied the meters
and instrumentation listed in Table 1 on page 4.

Data Logger

Readings for the installed instrumentation are recorded by a CHPInsight datalogger provided and
installed by Tecogen. The computer samples all sensors approximately once per 30 seconds and records
the information. The readings of heat recovery temperatures and flow rates will be used to provide an
accurate calculation of heat transfer on the heat recovery loops, which are all continuous flow loops.
Based on the number of monitored data points, the logger will have sufficient memory to store 3-days
of data if communications with the logger are interrupted.

The data will be downloaded from CHPInsight once per day via an Internet connection provided by the
Site. The data will be loaded into a Tecogen database for long term storage and checked for validity.

Onsite Installation

The contractor installed a CHPInsight panel next to the CHP panel. The monitoring system panel is
approximately 2 ft x 16 in x 10 in. The panel is supplied with 120 VAC power (it requires 1 amp or less).
The panel is conveniently located relative to the sensors listed above as well as the communications line
provided by the site.

Communications

The CHPInsight has a connection to the Internet. An IP address has been supplied. The logger uploads
data every night to the Tecogen servers, is compiled into a csv file, and then distributed on an annual
basis and provided to NYSERDA based on their monitoring requirements.
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Measurement & Verification Plan for CHP System at The Mayfair

On Site Support
The facility has assisted in providing a network connection for the CHPInsight. Tecogen supplied

monitoring equipment, with En-Power taking the responsibility for providing a complete monitoring
installation, as well as any access for return trips to verify sensors or service the monitoring system.

Table 1. Overview of CHP System Monitoring Instrumentation

Data | Data Description Units | Instrument / Output Location

Point | Label Sensor Type

Prer | pyeq | Semerator NET KW/ Veris £s0c2 ModBus | Electric Room
Electrical Output kWh
Generator Gross kw/

Pour | INV Electrical Output KWh InVerde On-Board CHP Room

G GM-1 Net Generator Fuel CF Pulse Out Pulse Outer wall of
Input CHP room
Engine Heating

Tour1 | BTU-S1 | Module Supply °F Onicon System-10 | ModBus CHP Room
Temperature
Engine Heating

Trer1 | BTU-R1 | Module Return °F Onicon System-10 | ModBus CHP Room
Temperature

Fyern | BTU-1 | ENeine Heating GPM | Onicon System-10 | ModBus CHP Room
Module System Flow

HP Engine H
Quert | BTU-1 gupp”re‘i'”e eat BTUh | Onicon System-10 | ModBus CHP Room

3. Data Analysis

The collected data listed in Table 1 on page 4 will be used to determine the net power output of the
system as well as the fuel conversion efficiency (FCE).

Peak Demand or Peak kW

The peak electric output or demand for each power reading will be taken as the average kW in a fixed
15-minute interval (0:00, 0:15, 0:30, etc.), defined as:

kW = Y15 min KWh — kWh per interval
AT 0.25h

Net Power Output

The power meter will measure the generator power output (Pour). The internal generator meter will
measure the gross output of the engine generator as a check.
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Measurement & Verification Plan for CHP System at The Mayfair

The parasitic power (Ppar) is estimated to be 1.5 kW. The net power (Pner) can be determined by
subtracting parasitic power (Ppar) from the power output (Pour).

kWyer = Pour — Ppar

Heat Recovery Rates

The heat recovery rates will be calculated based on the 30 second interval data collected. The piping
arrangement at this site allows for the total recoverable heat rate to be determined at one location as
there is no heat rejection unit included with the installation:

The rate of useful heat recovery in Btu/h is defined as:

Qner = Cp X Z(FNET X (Toyr — Trer) X n)

where: Cp =~ 500 Btu/h-gpm-°F for pure water;
n = Number of 1-minute intervals included in period of interest

The heat recovery loop fluid is expected to be pure water.
Any heat recovery measurement can be calculated for an interval sum (Btu) by the following:

Calculated Quantities

The fuel conversion efficiency (FCE) of the CHP system, based on the higher heating value of the fuel,
will be defined as:

Qner + (3413 X Pugr)

FCE =
Gy X HHVq

where: Qnet = Total Useful heat recovery (Btu) (QU)
Pnet = Engine generator net output (kWh)
Gin = Generator gas consumption (Std CF)
HHV,.s = Higher heating value for natural gas (~1020 Btu/CF)

The FCE can be calculated for any time interval of interest (hourly, daily, monthly, etc.), depending on
the resolution available for the gas meter reading.
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Measurement & Verification Plan for CHP System at The Mayfair

Appendix A

System Schematics
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NEW ELECTRONICS COOLING RADIATOR [RA-2]
NEW CHP UNIT [CHP-1]

NEW 3/4" @ TYPE-K COPPER
ELECTRONICS RADIATOR LOOP

NEW 2"@ TYPE-K COPPER COGEN LOOP

NEW FRESH AIR DAMPER LOCATION (TYP. OF 4) ———\
(SEE BOILER SCHEDULE FOR MODEL)

EXISTING TOWER WATER CONDUCTIVITY CONTROLLER (TO REMAIN)

CONDENSER WATER TO CHILLER

NEW 12"@ PVC FRESHAIR DUCT (TYP. OF 4) ———__ |

NEW 316L 8" 1.D. DOUBLE-WALL VENT (TYP. OF 4) ——— |

NEW 5" 3-WAY MODULATING VALVE FOR OUTDOOR TEMP RESET AND SUMMER OP.
| —— NEW 22" @10 GAUGE 304 STAINLESS STEEL BREECHING FOR CHILLER

| EXISTING LOUVER TO BE ABANDONED AND HAVE OPENING SEALED

1] ‘ y NEW 3"@ SCH. 40 STEEL HOT WATER SUPPLY FOR DHW [HWS-DHW] PROJECT

NEW DRAIN SECTION TO HAVE 4"LOOP —————u
TRAP AND CONDENSATE NEUTRALIZATION

BEFORE GOING OUT TO DRAIN EXISTING
ROOFTOP

EN-POWER GROUP

==

5 NEW 3”@ SCH. 40 STEEL HOT WATER RETURN FOR DHW [HWR-DHW]

301 EAST 69TH ST.

™~
A\ SECTION | ]
@ - — \ T NEW SCH. 40 STEEL GAS LINE TO HOT WATER BOILERS STEAM TO GAS CONVERSICi
3/16"=1-0 | = \ \ —_— E'ELR EXISTING POWER PANEL (TO REMAIN) &
T || EXISTING AIR HANDLER UNIT (TO REMAIN) CHP INSTALLATION
NEW GAS LINE FOR CHP UNIT T MER / > —
DUMP RADIATOR LOOP, SEE M-105 y E__
NEW 3-WAY CONTROL VALVE [CV-2] af
EXISTING 8”@ DUAL TEMPERATURE 7 | ﬁ
WATER SUPPLY [DTWS] (TO REMAIN) — NEW 1.5 HR FIRE RATED STEEL FRAME ; ] =
AN - SELF-CLOSING DOOR Accepted for QPPN #1/n+4
REVISED 04/11/2018: EXISTING COMPACTOR CHUTE (TO REMAIN) N PrOfeSSlOIlal Certi:
b . NEW GAS LINE FOR CHILLER \ \_V |_——— NEW HOT WATER CIRCULATORS MANHATT
- Added cogen and associated equipment. HOT WATER BOILERS AND CHP UNIT - 1 AN

|

7
b4
/
N

- Updated Drawing Index and page numbers .

- ] MAKE: TACO )
- Moved schedules to M-106. — —_— { / ?Eg\sn(,:;%ggng LOOP FOR DHW HEAT EXCHANth: QCT U 5 2 018
- Added existing roof equipment. | 1 @ <

- AMENDED

. s s B | y
- Updated location of combustion air fan FA-1. A | S A |
- Added new door. %jg }_} - -
- Shifted location of existing duct. E—r) 1) == © :‘@ig\\:f , / PL AN
- Updated location of cooling tower access ladder. — =) | CION_ — A O o TPrY AP PE.STAMP
. 1] | EXISTING WINDOW OPENING TO BE SEALED :
- Added expansion tanks ET-2 and ET-3. - L WEATHER TIGHT AROUND DAMPER
- Updated material of proposed boiler breeching and % 4 }Q[\——— NEW 20" MOTORIZED DAMPER (SHOWN 5 77 777T% EXISTING CONDENSER WATER PIPING (OVERHEAD)
updated venting method to Direct-Vent per | = :“EOPEN POSZON)
Commissioner approval obtained during 2/15/18 —— | T i e O B DN €3 PROPOSED CONDENSER WATER PIPING (OVERHEAD)
meetin g. ::1:11—_—!:1 }:l[ PROVIDED WITH SAIL SWITCH
- New motorized fresh air damper added to intake of j:I—_]—_‘ ||:H: E:j EXISTING DUAL-TEMP AND CONDENSER WATER PIPING
proposed boilers for Direct-Vent method. OC C_JC_JC_JC_JC__JC] EXISTING {3 PROPOSEDDUALTEMPAND CONDENSER WATER PIPING
- Removed combustion air fan that served proposed e T e e EQUIPMENT
boilers. é?l : I T I - I ”_-_1” : | | l i < CONNECTION TO EXISTING
- Added pump P3A for condenser water flow parallel I [ — [
operation 1 | | B | |
p ’ ]| LI Il ] ENGINEER:
- Updated plan to show chilled water pumps P8 and L N\ ———1 MICHAEL SCORRANO |
P8A and hot water curcqlatlon pumps P9 and P9A. ELEVATION C-C ROOF LEVEL MECHANICAL EQUIPMENT ROOM (MER) 40714902 PESCRFTON: 1 PROPOSED PLANS
- Added 3-way modulating valve for outdoor PROPOSED 1o \ pEPT BLDGS Job N‘c\’“\““““““\““““ _____ —
temperature reset and summer bypass operation. T PROPOSED PLAN 3/16"=1'-0' \\\“\\“\““\““\““““LSH51531557 " 301 EAST 69TH STREET

- gof 2 | M-104.1 |
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[
a <
EXISTING COOLING TOWER ACCESS 95D R
LADDER RELOCATED 15-0"
NORTH OF EXISTING LOCATION vz
EXISTING EXHAUST FAN (TO REMAIN)
[
EXISTING BATHROOM VENT PIPE L] o
TO BE EXTENDED, V.LF. | ) 7
NEW ELECTRONICS COOLING St wt
RADIATOR [RA-2] / l \
MOUNTING EQUIPMENT TO BE SUPPLIED W/ UNIT ~——% o (
NEW CHP UNIT [CHP-1] N : 1\ MECHANICAL ROOM ROOF
NEW 3/4" & TYPE-K COPPER \,\ . HIGHER LEVEL
ELECTRONICS RADIATOR LOOP I . 3-6
il W\
NEW 3-WAY CONTROL VALVE [CV-2] I ‘T‘
S~4b N,
NEW 2" @ TYPE-K COPPER COGEN LOOP \ - /
NEW 1-1/2" @ GAS LINE FOR CHP-1 L ~
—| e —
E im B :lrl
=iy 1
ﬁ_" I~ X33 a3 hn o G = _)
H /
1" -l —HIE z ﬁ\
S B F | P
| m— ——7
MAIN ROOF
MECHANICAL ROOM ROOF
LOWER LEVEL

PARTIAL ROOF PLAN

j/\

1/4"=1"-0"

EXISTING CWS (TO REMAIN)

EXISTING COOLING TOWER (TO REMAIN)
EXISTING CWR (TO REMAIN)

DUMP RADIATOR QUTLET LINE

DUMP RADIATOR INLET LINE

PLATES, SEE S-101 FOR CONNECTION DETAILS

NEW DUMP RADIATOR [RA-1], SUPPLIED WITH 30" LEGS

e DEPT BLDGS Job No. 140714902
I O O 0 RO
Scan Code ESHS1086920
AR

ADDED TO SET 11/28/2017

DESCRIPTION
SITE PLAN
GENERAL NOTES & DETAILS
CODE NOTES
ROOF LEVEL DEMOLITION PLAN
PROPOSED PLANS
ROOF LEVEL PROPOSED PLANS (1)
ROOF LEVEL PROPOSED PLANS (2)
SCHEDULES
PLUMBING DIAGRAM
ENERGY ANALYSIS
EQUIPMENT FRAMING DETAILS(1)
EQUIPMENT FRAMING DETAILS(2)

SHEET
T-100.01
M-100
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WHITE PLAINS, NY 10606
914.263.1199

EN-POWER GROUP

PROJECT

301 EAST 69TH ST.
STEAM TO GAS CONVERSIX
&
CHP INSTALLATION

FOR OFFICIAL USE ONLY:

AMENDED
PLAN

P.E. STAMP

ENGINEER:

A
Accepted for OPPN #1/0 ' _ MICHAEL SCORRANO |
Professional Certificatio ~ ROOF LEVEL PROPOSED PIN |
M.ANHATT&T%I 0§ 2018 ST 301 EAST 69TH STREET
Datc- s DRAWN BY: L.N. DATE: 11/28/2L
PAGE: 7 Of 12 SHEET: M-1 m/——‘




SN S|
COGENERATION UNIT SCHEDULE Z oo Fa
2 g 5= ==
GAS DATA HEAT RECOVERY DATA ELECTRIC OUTPUT DATA enusr | GENERATOR | oo e ores E Son E = E &
TAG | LOCATION | |NPUT | OPERATING FLOWRATE |MAX. EWT | MAX. LWT |HEAT OUTPUT ELECTRIC ELECTRIC OUTLET COOLING Ibs MODEL == A5 S mE 55 oo
(SCFH) | PRESSURE (w.c)) | CONNECTION | - FLUID (gpm) (°F) (°F) (Btu/h) CONNECTION CAPACITY CHARACTERISTICS CONN. (los) < g % % 'czsg g§ § 2' = :Zc' 2=
Z (0 = wo|olm| o T| Els|
oW O WA o\ | e > ‘
CHP-1| ROOF 1152 4-12 112" FPT | 40% PG 30 230 180 613,000 1-1/2" FPT 100 KW 480V /3 ® / 60 Hz 4 314" 4,800 Zf%ﬁ:;’ (')'L‘;gg%er UL”&%“&:;;& | Wi 25252988 § é o
Q> Ofw|w W ==
PUMP SCHEDULE % % g Ry |23 EE
TR 515
REVISED 04/11/2018: —_ Qg 188 el
FLOWRATE HEAD MOTOR VOLTAGE IMPELLER DIA Sheet added fo set Y 2R L
TAG |QTY| LOCATION | SERVICE FLUID (gpm) (ftH,0) | POWER (hp) | CONNECTION W) PHASE i) : MAKE MODEL NOTES - Shee set. O |
i - Added Cogeneration Unit Schedule to sheet . e %
prapy | o [PUSTNGROOFTOP| pry o | Non Potable 840 110 40 6x6 200 3 1.2 Taco KVB011 VFD, P2 is - Added CHP Heat Exchanger Schedule to sheet. 513852228838 85|
MER Water backup to P1 - Added Expansion Tank Schedule to sheet. = TSz 22 3225E0 &l
| o
Paapaa | 2 |[PNSTNGROOFTOP| Condenser N°’\‘,V2‘t’é‘;‘b'e 560 60 20 6x6 200 3 9.0 Taco KV6009 VFODF’) f‘rapt?o’i"e' - Added DHW Plate and Frame Heat Exchanger schedule to sheet. o = |
Nom Potabie P— - Added Radiator Schedule to sheet. 0
EXISTING ROOFTOP i . 3 i . N i upplied with HB-1, .
P4thruP7) 4 MER HWR Pump Water 160 22.60 HB-2, HB-3, and HB-4| - Added Automatic Feed Tank Schedule to sheet. o eded e el el el e
- Added Control Valve Schedule to sheet. )t o e o o o
P8&PEA| 2 |EXISTINGROOFTOP|CHW pump| Non Potable 600 33.59 75 6x6 200 3 o~ . . £|'6|'5'5| 5|'5|'55 5[5 5| 5|5
MER Pl Water 103 Taco KVEO11 | Pumpstoattemate - Removed ‘Direct-Fired Water Heater / from title of Heating Boiler | o) < 10] 0 | 0lon | 2| e
Pogpoa| 2 [EXISTNGROOFTOP| x4 pymp| NOm Potable 100 45.98 3 2x2 200 3 7.0 Taco 1641 Pumps to altemate Schedule and added Direct-Vent nofes.
‘ MER - Added CHP-1 o service of Gas Booster Schedule.
P10 | 1 ROOF Cogend | 4h0 pg 30 10.8 - - ; ; ; ; ] Supplied by - Removed intake fan for heating boilers from Intake Fan Schedule. n_
Dump Loop . Tecogen "
e roorTor| HotWater | Nom Potable Supplied by - Added additional pump data to Pump Schedule for pumps P1, P2, P3, :
P11 |1 MER Loop Water 60 9 0.5 2x2 208 3 2 Taco 1635 Tecogen P4 thn_J P7, PB &P8A, P9 & P9A. Added pumps P10, P11, and P12 for )
EXISTING ROOFTOP| Make-Up | Non Potable 125 20 0.33 1y 41 2 operation with new CHP unit D
P12 | 1 MER Water Water ' : VR X% 00 8 4.5 Taco 1611 - Added pump P3A for condenser water flow parallel operation. o
- o
L ss
o
o
©
O :t
CHP HEAT EXCHANGER SCHEDULE % ; o
HOT SIDE (COGEN LOOP) COLD SIDE (LOADS) m nz?
CONNECTION . =
TAG | LOCATION | SERVICE TYPE (Shell / Tube) FLUID FLOWRATE | TEMP.IN [TEMP.OUT| o o FLUID FLOWRATE | TEMP.IN TEMP.OUT| ;o MAKE MODEL NOTES 0 2w
(gpm) P ) (gpm) ) ) P LLl W= g
R <
HX:2 | EXSTNG ROOFTO? H°|t_(‘)’gzter Brazed Plate  |3"NPT/2"'NPT| 40% PG 30 - 220 170 - N°r\‘NZ‘t’§b'e 60 140 160 - - ; Supplied by Tecogen 5 o<
L
ZE
EXPANSION TANK SCHEDULE DHW PLATE AND FRAME HEAT EXCHANGER D <§E T
WORKING ;
TANK VOLUME | ACCEPTANCE | SYSTEM MAX. TEMP.| SHIPPING BOILER SIDE | BOILER SIDE | BOILER SIDE | DHWSIDE | DHWSIDE | BOILER SIDE o
TAG | LOCATION SERVICE FLUID (gal) VOLUME (gal.) [CONN. (psi) PRESS. ) WEIGHT (lbs) | MAKE/MODEL|  NOTES TAG | LOCATION SERVICE FLOW ENT. TEMP. | LEAVING FLOW ENT. TEMP. LEAVING MAKE Q 0
’ ) ’ (psi) (GPM) (°F) TEMP. (°F) (GPM) (°F) TEMP. (°F)
ET- | BUSTNGROOFTOR| Cogen & 40% PG 336 113 12'NPT | 15 240 96 Amtrol | AX-goy| ~ Supplied by EXISTING CELLAR 140 -
- LR Radiator Loops b . : Tecogen HX-1 | At kooM | PHWPRODUCTION 100 180 4 40 40 130 ALFA LAVEL
EXISTING ROOFTOP Non Potable _q/om Amtrol / To be used during
ET-2 VER DT Loop Water 158 158 1-1/2" NPT 40 190 439 600-L-125 cooling and heating. m
EXISTING ROOFTOP|  Hot Water Non Potable " Amtrol / To be used during
ET-3 i Loop Water 21.7 11.3 1/2" NPT 40 190 74 AXAOV-125 cooling only. L
PROJECT
RADIATOR SCHEDULE
LIQUID SIDE AIR SIDE ELECTRICAL DATA 301 EAST 69TH ST.
SHIPPING
TAG Qty LOCATION SERVICE ELUID FLOWRATE | TEMP.IN [TEMP. OUT AP (psi) CONNECTION FLUID FLOWRATE | AMBIENT | NO. OF MOTORS /| VOLTAGE PHASE FREQ. | WEIGHT (lbs) MAKE MODEL ) STEAM TO GAS CONVERSKj
(gpm) (°F) (°F) (cfm) TEMP. (°F)| POWER (hp) W) (Hz) &
RA-1 | 2| ROOF Dump Loop 40% PG 30 (Total) 220 164.2 1.3 2" Male NPT AIR ?T'g?;) 95 (1?01 :|-4) 208 3 60 600 Rocore RH015-2C-8P CHP INSTALLATION
Elec. Cooling ‘ #20 SAE 1 ]
RA2 | 1 ROOF Loop 40% PG 8 | 120 100 | 0.3 5/8.12 UN-2B AR 3,990 100 1/0.75 208 3 60 205 AKG AL55 |
*Two (2) model RH015 are required, plumbed in parallel. Each unit has a single motor/fan combination.
AUTOMATIC FEED TANK SCHEDULE GAS BOOSTER SCHEDULE
GAS DATA MOTOR DATA
TANK VOLUME| ELECTRIC SHIPPING
TAG | LOCATION SERVICE FLUID ‘ MAKE MODEL NOTES TAG | QTY. | LOCATION | serRvice | DESIGN INLET BOOST WEIGHT | MAKE/
al. SUPPLY INLET / VOLTAGE FREQUENCY |MAX CURRENT MODEL
, (gal) FLO(;I;IfI:)ATE PR(F&?(SRE PR(E?V%J)RE OUTLET (VAC) | PHASE H2) (Amperes) | PARTNO. | (bs)
Cogen & . . T -
AT-1 |EXISTNGROOFTOP | o adiat%r Loops| 40% PG 17 120V /1 Phase | Wingert CGL17 Supplied by Tecogen GB1 | 1 | CeferMeter | BB ,18%%3'- .| 11800 4 216 ANSI Fior o | 208 3 60 78 10002182 | 491 e
CONTROL VALVE SCHEDULE INTAKE FAN SCHEDULE
P.E. STAMP
DESIGN | FAN MOTOR
TAG LOCATION SERVICE FLUID TYPE CONNECTION E§52g3¢c MAKE . MODEL NOTES TAG | QTY. | LOCATION SERVICE [FLOWRATE| SPEED POWER M(A)}Iggli
(cfm) (rpm) (hp)
HX-2 3-Way . B352 + .
CV-1 | EXISTING ROOFTOP 40% PG g 2" FPT 120 V/ 1 Phase Belimo Supplied by Tecogen EXISTING ‘Acorn Cat
MER Bypass Mixing ARB120-3 F-1 1 ROOFTOP MER CH-1 1,350 1,140 1120 Ngl" 447a FOR OFFICIAL USE ONLY:
RA-1 3-Way . : B352 + . - ‘
CVv-2 ROOF Bypass 40% PG Mixing 2"FPT 120V / 1 Phase Belimo ARB120-3 Supplied by Tecogen MEN-DED
DIRECT-FIRED HYDRONIC HEATING BOILER SCHEDULE v
Opcé';iﬁﬁz MAXTHERMAL OUTPUT DATA VENT | SHIPPING VAKE / NOTES P LAN
TAG | QTY. LOCATION | SERVICE INPUT AT (°F)/ |HEAT OUTPUT CONNECTION /| WEIGHT Lead-lag boiler operation. To have ASME ‘H’ stamp. Units to
(scfh) PRESSURE | CONNECTION FLUID FLOWRATE | ") P( (ft)) (Btuh) CONNECTION | CATEGORY (Ibs) MODEL be near-condensing and be direct-vented. Units to be provided _
RANGE (" w.c.) (gpm) with two gas train electric heaters (Part#: 945-00397-000). Aeeepted for OPPN #1/04
HB-1 EXISTING HEATING / " Non Potable 3" Groove " Camus / Dynaflame | Units to be provided with motorized fresh air damper (Model: A . . ]
thrua | * |ROOFTOPMER| DHW 2500 4.5-11 1-1/2"NPT Water 160 20784 | 2,200,000 Lock §'/CATIV | 1025 | "pHENH 2501SS | ADC12 24WIES - FM). Professional C} elmficatl()n o MICHAEL SCORRANO
DIRECT-FIRED ABSORPTION CHILLER SCHEDULE MAN:HATT DESCRIPTION:
COOLING EVAPORATOR DATA (TOTAL CAPACITY) ABS. / CONDENSER DATA (TOTAL CAPACITY) FUEL DATA NOTES FO~ Dat'e:___BEf_H SCHEDULES
LOCATION TAG QUANTITY CAPACITY cop INLET |OUTLET | FOULING | pRESS. INLET |OUTLET | FOULING | pRgSS. INLET DEPT BLDGS Job No. 140714902 'y Zf&m PROJECT ADDRESS:
T FLOW | TEMP. | TEMP. | FACTOR |pRoP (ft.| FLOW | TEMP. | TEMP. | FACTOR |pROP (. | FLOW | TEMP. Il o 301 EAST 69TH STREET
(Tons) (@em) | (o) °F) (Egot h2oy | @pm) | (F CF) () h20) (cfh) (°F) | DESIGN CAPACITY EXCEEDS 300,000 ”"“"""Ill"""”“l”““ Il"l “""I"” —]
BTU/hr, REQUIRES AUTOMATIC Scan Code ESHS4568859 DRAWN BY: T.G.B. DATE: 11/28/2(7
1 mo | 1o | wws | s | 4 | oo | me |rma| s | w5 | ooooss | 10 | sow | A A N L
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/@catlon of,SuppIy Temp TS-1 e~ I

/ ou 25 S —— ” SSREESS
2" Cu, 2.5” INSULATION (WITH SMJACKET WHERE QUTSIDE) _{_Eﬂ-_- _D: j_-q— o _|}F PACKAGED OUTDOOR COGEN UNIT _1" &%ULAT'ON 2 % 2 2 té_) 2
' . — I s
oo Ty oo - 60PS| L Bz Zouu
TN T T TS 13 35 MBH SlwnEZ00lxE 26
| I [N} ZZ*E:I—J%%EQEZZ
— A SN = ERE S
Y A — I [ P =] ol e [ B
O ouT210° 1 ! Y X |g|wlo|wbR2 R E2| >r |x
<] - - a L - 2==O o |0C | L= 250 i
-+ CHP UNIT N iEZIS DO EISE s
v, ! CHP-1 @ * éo“ﬁodd‘”ﬁmﬁz
A ! E. 100 kWe ') 5 HEES 2EEE
! ' 670 MBTUH MI';‘_TTJ" Zl s (e e [ [
= i 20 g Z |88 By || B2
cocen @ L e A 8y RN € Slo by
T S 1 B~ e N an e AR LR i 1-1/2' @ GAS ) i =]
—_—— z X v - S S EXISTING COOLING =
RA-1 RA-1 cv-2 ¢ FILL T TOWER < _ ole -
"\;)VALVE ; I28loR2T88288ls
= 58z 12Tz e
‘ DUMP RADIATOR ﬁ‘ e PIPED TO DRAIN 2" @ SCH. 40 STEEL N P e e ] e
(DR) LOOP : u GAS LINE @ 16" w.c.
_______ | ——— LOCATED ON ROOF 5 ‘
r A \_f FloovoMeatar EFXKNL A~  ~ ~ T Tl 7 7 7 7] LOCATED INEXISTING MECHANIGAT E SX N
l 8—_ PUMP-LOAD MODULE Eocaf' . QUIPM TROOM o ol ol o ov | | ewlevfew | oy o
o0 S — &— z 1o CHe O EERE KRR
| e i O—12'C : ™ B =7
1 4 . j— ‘
i e * A {GLYCOL | 1]
X i ! FEEDER | CH-1
| g ¥ BT AT ‘ | 2,950 CEH _ _ _ _ QNECONDENSERPASS _ _ _ _ _ P
i NI TA) ;" all
| 1 90 | |
H " & CHILLED T T T T ONEABSORBERFASS | :
WATER LOOP
| — _————— THREEEVAPORATORPASSES _ _ _ _ _ 8" @ CONDENSER |
I . e e o o o - - - —— — — — - — — — - WATER LOOP l
———————————————————— —
' Location of Retyrn Temp TR-1 crus 1ot _ o Ple- | C S
______ | =)
o
X b
! IV Ne P8A NC > —~—t ! w S
| NEW 5" 3-WAY. SAS x OFC Y Y | E -
MODULATING T—M_ 5>
| VALVE OFC | nzZz@
3" @ HX-1 m . . —
| 7 BOILER LOOP | il 7)) s
| T | TTRaES:
A Y x5S
Dual Temperatufe —4——& 4 ==
| (DT) to bldg - NC < | O RS
‘ NC T oL | =
! | . <3
! 6" @ HEATING ' ' ~ < 2 | D = T
| BOILER LOOP y @9 @9 (G@ G@ 3 | =
| L gV 1 | o Q
| — ET-3 2 |
I P3A y=9" MAX. ® i
I COMBINATION AIR VENT NC | w | 2
NC i
1
T Y B-1 B-2 B-3 B-4 @
| T.T 2
« 2,500 CFH 2,500 CFH 2,500 CFH 2,500 CFH o 'u
| BO IL
| DT from bldg & D< e ILER BOILER E | -
| NC = I PROJECT
| V3 g |
¥
| 2" @ HOT WATER NC { { ' { (ZS |
LOOP FROM CHP 1/2" @ TYPE-K COPPER
I - L 301 EAST 69TH ST.
| 1" @ TYPE-K COPPER - | - : % | STEAM TO GAS CONVERSIC
| < ' | &
| FroMExSTING 1 | | l CHP INSTALLATION
WATER TOWER NC BFP - P— \ —P
| — | .
| |
| — CATED IN EXISTING MECHANICAL EQUIPMENT ROOM |
LOCATED IN CELLAR
\._/
\ 4
REVISED 04111/2018; 2 & cwn
- Added Cogen and associated equipment to == L e
d. CFH GAS NEW 6" @ LP GAS
lagram BOOSTER SERVICE IN FROM
- Updated drawing index and page numbers > & oprwout 2e W CON EDISON
- Moved pump schedule to M-106 EXISTING
- Updated pipe dimensions to reflect as-built {><} ABANDONED LP PE. STAWP
conditions GAS SERVICE
- Added 3-Way modulating valve LEGEND: to exsting
_ ; ot ; . house gas loads
Clarified new and existing gas service “F— 3-WAY MIXING VALVE —CW—  CITY WATER [ PRESSURE REDUCING VALVE (PRV) Z<1 RELIEF VALVE g SUN—
- Added expansion tanks and make-up water THERMOSTATIC VALVE Q) PUMP
- Added pump P3A for parallel condenser § SHUT OFF VALVE = KK BACKFLOWVALVE T AIRVENT | AME NT E : ™
water flow operation. ALANGING VALVE ® PRESS. GAUGE N STRAINER FULL LOCKUP TYPE GAS REGULATOR g%
- ge\gf(e)d:;r:ginser water flow to reflect — 4j—  UNION JOINT @ TEMP. GAUGE AQUASTAT (] BACK FLOW PREVENTER PL AN
proper op : y TEMPERATURE WELL TS TEMP. SENS. &_  FLOWSWITCH
—~—  CHECKVALVE FLG. FLANGE NC  NORMALLY CLOSED « ){— BALL VALVE
ans GAS
—CWS—  COLD WATER SUPPLY e SEPARATOR OFH  OPEN FOR HEATING ONLY M  CONNECTION TO EXISTING Accepted for OPPN #1/04
EMV ELECTRONIC MIXING VALVE OFC OPEN FOR COO ' . . i ENGINEER: '
FOR COOLING ONL CO  CLEANOUT Professional Certification MICHAEL SCORRANO
DESCRIPTION:
ALL PRESSURE GAUGES TO INCLUDE SHUT-OFF VALVES (TYP.) B —MHATTAN_ PLOVBINGDIRGRAM |
140714 a Wb B 5 2p4p PROJECT ADDRESS:
|||||||H|||||||||||||||||l||||||||||||I||||H|ﬂ|||||I : o 301 EAST 69TH STREET
EXISTING PLUMBING : o e ;
) T.G.B. ’ 11/03/2(
NEW PLUMBING & COMPONENTS BY CONTRACTOR ||||l|l|||!|l|||l|||||||||||||i|||||||l||||l||ll|ll||ll|||||||||| ]
PAGE: 9 Of 12 SHEET: P-1 Oo,fﬁ
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ADDED TO SET 11/28/2017

| L = g = |
B 7 ; ] E ] T !
- ] | N ' | i
| DUMP RADIATOR | DUMP RADIATOR DUMP RADIATOR | | -
| 475LBS | 475LBS 475LBS : | |
| B | — — | |
LEGS PROVIDED W/ UNIT, '
TO BE MOUNTED TO PLATES | |
12"x12"x}" STEEL PLATE,
SECURELY ANCHORED TO ROOF | |
1" DISTANCE TO EDGE OF PLATE
. .oe M “. - ce S -4, . I I
12'%12"]" STEEL PLATE, FRONT VIEW | | SIDE VIEW | I
SECURELY ANCHORED TO ROOF I - !
1" DISTANCE TO EDGE OF PLATE ' |
I L
I
11, | l
sy a5y — '
! EXISTING COOLING TOWER 7 I |
| I
] M Bl
| |
I | L - - - — — -
TOP VIEW
NOTE: PLATES SHALL BE FLASHED TO THE ROOF.
DUMP RADIATOR UNIT
PLATE CONNECTION DETAILS 12"=1'-0" | PROPOSED LOCATION OF
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SYNCHRONIZING SEQUENCE.
6. MONITOR LOADS.

6. RESTART CHP UNIT 1 IN PARALLEL MODE.

50 MAIN STREET, SUITE 1000

[51 TIMEOVERCURRENT | 5A
/7

ONE-LINE DIAGRAM

1 2 3 4 5 6 7 8 9 10
LEGEND CON ED SERVICE
27 Undervoltage Relay REVISED 02/05/2020: 208Y/120V, 3@, 4W
32R Reverse Power Relay
42 Contactor
47 Phase Unbalance .
50 Instantaneous Overcurrent - Updated relay from SEL-551 Overcurrent/Reclosing
3 Time Overcurrent Relay to SEL-751 Feeder Protection Relay | | | |
g? o szrv%we FRelay o - Updated relay settings table to reflect updated relay 7 ) 600AS ) B00AS ) 800AS ) 1000AS
nder/Over FrequencyRelay
89S Line Switch " OUT1 ALARM 1 | 600AF 800AF 800AF 1000AF
89L Lockable Load Break Switch e —.—— %’_ _ _| |_ _____________ _ | TR A4BY A4BY A4BY
o ( ] ] \ \ | 3PST, 240V 3PST, 240V 3PST, 240V 3PST, 240V
—£_ Circuit Breaker | | | ] METER#
-~ Fused Disconnect | | | CT1CM7518303 |
AS/AF Amp Switch/Amp Fuse (Fused disconnect) | @) @) () () L— 6- #12 AWG Cu
A:/'éT émp Frame/Amp Trip (Circuit Breaker) | : % % % 31_2 : b
ontactor
| METER RM STORES METER RM 3,6, 9 FLOOR
@ Contactor Coil | | | 4- #14 AWG Cu 12th FL 17th FL
Open : | . . — e — - |
@ Metering Device | L _I3E£KﬂlTiM;34l)AJ
&) Shunt Trip | (3)
Key Interlock : 122E NOTE 6
N.O. Normally Open
N.C. Normally Close : 208Y/120V, 3@, 4W
0.0.8. Out Of Service |
-hﬂ Inverter M 89S1
Cloud Indicates v r 600AS 400AS
Q Proposed New Work ‘ 600AF 400AF
I | 2-4/C-350 kemil Cu KRP TR
| | PLUS 2-#1 AWG GND 3PST, 240V 3PST, 240V
! | *SEE NOTE 6
t b
|
17T gos | ! ROOF PANEL
| | BOOAS/B00AF (FRN) | |
3PST, 240V | |
| | LOCKABLE HEAVY DUTY | ‘
L ] _| DISCONNECT swITCH
| |
—_—— — — — — — — — — T —_————— ——————————
2-4/C-350 kemil Cu
PLUS 2-#1 AWG GND | \
| |
~< ' |
150 kVA | MDP 208Y/120V, 3@, 4W
A YV 480-208Y/120V | }
|
| 89F1 89F2 A A A
&— 3/C-#4/0 AWG Cu | } 400AS 200AS /N 100as /N 100as /N 100as /N 100As
PLUS #2 AWG GND | 400AF 200AF 100AF 100AF B60AF 45AF
14 | ‘ FRN TR TR TR TR TR
7 1 gor | \ 3PST, 240V 3PST, 240V 3PST, 240V 3PST, 240V 3PST, 240V 3PST, 240V
| | 200AS/200AF (FRS) | \
3PST, 600 V | |
| | LOCKABLE HEAVY DUTY |
L | _| DISCONNECT SWITCH v
I \ PUMP BASEMENT PUBLIC SUB PANEL BASEMENT
| | PANEL PANEL HALLS GENERAL
— 3/C-#10 AWG Cu ! |
PLUS #10 AWG GND | ‘
*SEE NOTE 6 — 3/C-#4/0 AWG Cu |
PLUS #2 AWG GND I ‘
T | \
| | 30AS/25AF | | 100AS 100AS 100AS
FRS | | 100AF 100AF 100AF
| | 3PST, 600 V - - | oT oT oT
L I I ‘ 3PST, 240V 3PST, 240V 3PST, 240V
T | CONTROL & PROTECTION | | | |
+— 3/C#10 AWG Cu | MODULE L _)' |
PLUS #10 AWG GND | T ANALOG CONTACTOR PARALLEL T — }
—r—
A | CONTROL | 6075w | | | BECKWITH M-3410A RELAY SETTINGS
O 15 KVA | STAND i PROTECTIVE ELEMENT SETTING TIME DELAY
. - 4+ v  |lioeH=<--—-" """ "—"———————— ELEVATOR ELEVATOR ELEVATOR
I YTy 480-208Y/120V | 42G-1 ' ALONE | 27-1 UNDERVOLTAGE 88% 120 CYCLES
T 27-2 UNDERVOLTAGE 50% 10 CYCLES
— 4/C-#6 AWG Cu l | 32-1 (FORWARD POWER) | 0.02 PU (10.8 kW) | 120 CYCLES
PLUS #10 AWG GND | ! 2 STOP PB | STAND ALONE OPERATION PROCEDURE 59-1 OVERVOLTAGE 110% 60 CYCLES
! 3 g ! A. TO RUN THE INV-100 IN STAND ALONE: B. TO RETURN TO NORMAL 59:2 OVERVOLTAGE 120% 10 CYCLES
—/ © . - N . .
| | (ISOLATED FROM CON ED) (PARALLEL TO CON ED) T Do
CHP-AUX | + QY | 1. OPEN SWITCH 89S1. 1. SHUT DOWN UNIT 1. O Hz
60A MAIN | L= | 2. REMOVE KEY K1 FROM SWITCH 89S1. 2. CLOSE SWITCH 89F2. 51P SEL-751 RELAY SETTINGS
208Y/120V 3. OPEN SWITCH 89F2. 3. REMOVE KEY K1 FROM CHP UNIT 1.

30, 4W | | 4. INSERT KEY K1 IN CHP UNIT 1. 4. INSERT KEY K1 IN SWITCH 89S1. [PROTECTIVE ELEMENT | SETTING I ;'E';"_EPS:-AY I
| | 5. START UNIT 1 USING PROPER 5. CLOSE SWITCH 89S1. =1(V)
| |
L

CHP UNIT-1

TECOGEN INV-100

125 kW CONTINUOUS

125 kVA

3@, 480V, 150A, DELTA

NYS SIR APPROVED
NOTES:

. THIS PROJECT INSTALL ONE NEW 100 kW CHP MODULE AND ALL NECESSARY EQUIPMENT TO PROVIDE PARALLEL OPERATION WITH CON EDISON
AND ISOLATED OPERATION IN THE EVENT OF A UTILITY OUTAGE.

. ALL ELECTRICAL CONSTRUCTION TO BE IN COMPLIANCE WITH 2008 NEC, AS AMENDED BY THE NYC DOB.

ALL FUSES INDICATED WILL PROVIDE SELECTIVE COORDINATION, AND HAVE 200 kAIC RATING.

THE GENERATOR IS TO BE INSTALLED IN ACCORDANCE WITH NEW YORK STATE STANDARD INTERCONNECTION REQUIREMENTS AND CON ED

EO-2115. GENERATORS MAY RUN DURING UTILITY OUTAGE ONLY AFTER SWITCH 89S1 IS IN THE OPEN POSITION, AND KEY IS SET AS REQUIRED.

UNLESS NOTED, ALL EQUIPMENT IS EXISTING, AND WILL REMAIN IN USE AND IS PREVIOUSLY APPROVED.

CABLE TAPS AND FUSING TO BE IN ACCORDANCE WITH SECTION 240 NFPA 70 (NEC).

DISCONNECT SWITCH SHALL BE LOCKABLE WITH VISIBLE BREAK, LABELED AS "89L-1 GENERATOR DISCONNECT SWITCH, MAY BE ENERGIZED

FROM EITHER DIRECTION".

8. BOND XO BUSHING TO SERVICE ENTRANCE THROUGH NEUTRAL CONDUCTOR. DO NOT GROUND AT TRANSFORMER.

9. MODIFY ELEVATOR CONTROLS FOR EMERGENCY OPERATION, PROVIDE SELECTIVE COORDINATION PER SECTION 620.62 NFPA 70 (NEC).

10. 51P RELAY TO BE SET TO PREVENT OVERLOAD OF PANEL MDP.

-

ENPN

No o

EN-POWER

GROUP 914.263.1199

WHITE PLAINS, NY 10606

2

02/05/20

AS BUILT

ZJH

1

10/24/17

ISSUE FOR REVIEW AND COMMENTS

Rev No.

Date:

Description

By:

IT IS A VIOLATION OF PROFESSIONAL ENGINEERING LAW TO ALTER ANY ITEM IN ANY WAY
CONTAINED ON THIS DRAWING, UNLESS ACTING UNDER THE DIRECTION OF A LICENSED
PROFESSIONAL ENGINEER.

THE MAYFAIR

100 kW DISTRIBUTED GENERATION

301 EAST 69th STREET
NEW YORK, NY 10021

CSA Engineering Services, LLC

15 TROWBRIDGE DRIVE
PHONE: (203) 798-0419

BETHEL, CT 06801
FAX: (203) 743-2325

|

Drawn By:

Scale:

KT

NONE

E—1.

0

1 2 3 4

6



AutoCAD SHX Text
E-1.0


Measurement & Verification Plan for CHP System at The Mayfair

Appendix B

Cut Sheets for Key Sensors and Instruments
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System-10
BTU Meter

ONICON's
SYSTEM-10

BTU METER is the
premier platform
for accurately
measuring and
reporting the
thermal energy
usage, flow and
temperatures
required by today’s
High Performance
Buildings.
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SYSTEM-10
BTU METER

‘ONICON

_— Flow and Energy Measurement —

DESCRIPTION

The System-10 BTU Meter provides highly accurate
thermal energy measurement in chilled water, hot
water and condenser water systems based on signal
inputs from two matched temperature sensors
(included) and any of ONICON's insertion or inline
flow meters which are ordered separately. The basic
model provides a local indication of energy, flow and
temperature data through an alphanumeric display.
An isolated solid state dry contact is provided for
energy total. Optional analog outputs and network
communications are also available.

Whether it's used for chiller plant optimization, CEP
monitoring and control, or sub-metering the hydronic
energy use across a campus, the System-10 has the
versatility and functionality required to integrate
seamlessly with your BMS/EMS.

APPLICATIONS

Chilled water, hot water and condenser water systems for:

« Commercial office tenant billing

Central plant monitoring

University campus monitoring

Institutional energy cost allocation
« Performance/efficiency evaluations

« Performance contracting energy monitoring

CALIBRATION

Flow meters and temperature sensors are individually
calibrated followed by a complete system calibration.

Field commissioning is also available.

*National Institute of Standards and Technology

FEATURES

Simple Installation and Commissioning - Factory
programmed and ready for use upon delivery. All
process data and programming functions are accessible
via front panel display and keypad.

Single Source Responsibility - One manufacturer is
responsible for every aspect of the energy measurement
process ensuring component compatibility and overall
system accuracy.

NIST Traceable Calibration with Certification - Each
BTU measurement system is individually calibrated using
application specific flow and temperature data and is
provided with a certificate of calibration.

Precision Solid State Temperature Sensors - Custom
calibrated and matched to an accuracy better than
+0.15°F over the calibrated range.

Highly Accurate Flow Meters - ONICON offers a wide
variety of insertion and inline type flow measurement
technologies including turbine, electromagnetic and
ultrasonic sensing. Each type offers unique advantages
depending on the application. All ONICON flow meters
are individually wet calibrated and designed to operate
over a wide flow velocity range with accuracies ranging
from £0.2% to £2.0% of rate depending on the model.

Complete Installation Package - All mechanical
installation hardware, color coded interconnecting
cabling and installation instructions are provided to
ensure error-free installation and accurate system
performance.

Serial Communications - Optional: Provides complete
energy, flow and temperature data to the control
system through a single network connection, reducing
installation costs.

Smart button
technology
simplifies menu page
navigation

UL ) uisten

727.447.6140

Page 2

onicon.com



‘ONICON

SYSTEM-10
BTU METER _— Flow and Energy Measurement —
SPECIFICATIONS*
TEMPERATURE Overall differential temperature measurement uncertainty of < +0.15°F over the stated range
(Includes uncertainty associated with the sensors, transmitters, cabling and calculator input circuitry)
Temperature sensors meet EN1434/CSA C900.1 accuracy requirements for 1K sensors for cooling
applications, 32°F to 77°F.
Temperature sensors meet EN1434/CSA C900.1 accuracy requirements for 2K sensors for heating
applications, 140°F to 212°F.
CALCULATOR Computing nonlinearity within £0.05%

Calculator meets EN1434 / CSA C900.1 class 1 accuracy requirements for 2K sensors for all
applications.

PROGRAMMING

Factory programmed for specific application
Field programmable via front panel interface

MEMORY Non-volatile EEPROM memory retains all program parameters and totalized values in the event of
power loss.
DISPLAY Alphanumeric LCD displays total energy, total flow, energy rate, flow rate, supply temperature, return

temperature, serial number and alarm status
Alpha: 16 character, 0.2" high
Numeric: 8 digit, 0.4" high
Rate Display Range: 0 - 9,999,999
Total Display Range: 0 - 9,999,999

OUTPUT SIGNALS

Isolated solid state dry contact for energy total
Contact rating: 100 mA, 50 V
Contact duration: 0.5, 1, 2, or 6 sec
Analog Output(s) (4-20 mA, 0-10 V or 0-5 V):
One or four analog output(s) available for flow rate, energy rate, supply/return temps, or delta-T

SERIAL COMMUNICATIONS

BACnet® IP or MS/TP, MODBUS® RTU RS485 or TCP/IP, LONWORKS - TP/FT-10F, Siemens Apogee -
P1, Johnson Controls Metasys - N2

TEMPERATURE SENSORS

Solid state sensors are custom calibrated using NIST traceable temperature standards.
Current based signal (mA) is unaffected by wire length.

TEMPERATURE RANGE

Liquid temperature ranges based on application. See Meter Ordering Information on next page.
Ambient temperature range: -20°F to 140°F

LIQUID FLOW SIGNAL INPUT

Pulse (frequency) or 4-20 mA input

MECHANICAL Available Electronics Enclosures:
Steel NEMA 13, wall mount, 8"x10"x4"
NEMA 4
Approximate weight: 12 lbs
Temperature Sensor Thermowell Kits:
Thermowells and other kit components vary by fluid type, fluid temperature, pipe material and
pipe size. Commonly used kits are listed on the previous page. Contact ONICON for additional
thermowell kit options, including Hot Tap Installation Kits for retrofit installations.
ELECTRICAL Input Power: Based on BTU meters configured for network connection without the analog outputs:

24 VAC, 50/60 Hz, 500 mA
120 VAC, 50/60 Hz, 200 mA
240 VAC, 50 Hz, 150 mA
Internal Supply:
Provides 24 VDC at 200 mA to electronics and select flow meters
Wiring:
Temperature signals: Use 18-22 ga twisted shielded pair
Flow signals: Use 18-22 ga - see flow meter specification sheet for number of conductors.

* SPECIFICATIONS subject to change without notice.

727.447.6140

Page 3 onicon.com



SYSTEM-10
BTU METER

‘ONICON

— Flow and Energy Measurement —

TYPICAL INSERTION METER INSTALLATION

Serial Network Options  Available Points )
BACnet MS/TP Energy Total
BACnet IP Energy Total Reset
LONWORKS Energy Rate
MODBUS RTU Flow Rate
MODBUS TCP Flow Total
Flow Total Reset
Supply Temp
SSTEr Return Temp
SE?L/ ME;Eg \_ Delta-T )
ONICON
RETURN | ONICON Insertion
SENSOR Flow Meter —
= (Purchased separately)
e
RETURN LOAD
[ |
TEMP |}
SENSOR
i
SUPPLY
J
COMPATIBLE FLOW METERS AVAILABLE OUTPUTS
Analog

METER ORDERING INFORMATION

I MODBUS®

——— > BACnet®

e

ssm® > LONWORKS
L -—"'_._.-._._.-?@J_-

Totalizing Pulse

Meter Model Number Coding = SYS-10-ABCD-EFGG

A = Electronics Enclosure
1 = NEMA 13 enclosure with LCD display
2 = NEMA 4 enclosure with LCD display
B = Input Power
1=24VAG, 12 VA
2 =120 VAC, 15 VA
3 =240 VAC, 17.5 VA
C = Serial Communications
0 = No serial communications provided
1 = RS485, BACnet MS/TP
2 = RS485, MODBUS RTU
3 = BACnet IP
4 = MODBUS TCP/IP

5 = DualNet serial communications, IP and RS485

8 = LonWorks

0 = No analog output
1 = Single (1) isolated analog output
2 = Four (4) isolated analog outputs (Not available when C=5)
E = Auxiliary Pulse Inputs
0 = (1) Directional pulse input only
1 = (1) Directional pulse and auxiliary pulse input
F = Auxiliary Pulse Outputs
1 = Three (3) pulse outputs, dry contact
GG = Temperature Sensor
01 = Matched pair of current (mA) based sensors, CHW/CW range
02 = Matched pair of current (mA) based sensors, HHW range
S1 = Matched pair of current (mA) based sensors, 122°F to 302°F range
S4 = Matched pair of current (mA) based sensors, 80°F to 400°F range

727.447.6140

Page 4 onicon.com



Power Monitoring Single-Circuit | Enhanced Power and Energy Meters

E5X SERIES

Versatile Energy Monitoring Solution

E50/E51

The E5x Series DIN Rail Meter combines exceptional performance

and easy installation to deliver a cost-effective solution for power
monitoring applications. The E5x can be installed on standard DIN

rail or surface mounted as needed. The Modbus, LON, and BACnet
output models offer added flexibility for system integration. The

data logging capability (E5xC3 and E5xx5) protects data in the event
of a communications or power failure elsewhere in the system.
Combinations of serial communication, pulse output, and phase alarms
are provided to suit a wide variety of applications. Additional pulse
inputs on E5xHx and E50Fx provide an easy way to incorporate simple
flow sensors to track gas, water, steam, or other energy forms using a
BACnet or LON system.

The E51 models add a bi-directional monitoring feature designed
expressly for renewable energy applications, allowing measurement
of power imported from the utility grid as well as power exported
from the renewable energy source (e.g. solar panels). In this way, a
facility administrator can track all energy data, ensuring accuracy in
billing and crediting. They are also useful for monitoring loads that use
regenerative braking.

SPECIFICATIONS

INPUTS

Control Power, AC 50/60 Hz; 5 VA max.; 90 V min.; UL Maximums:

600 Vu (347 VL,N); CE Maximum: 300 VL,N

3W max.; UL and CE: 125 to 300 Vdc
(external DC current limiting required)

UL:90V, , to 600V, ,; CE: 90V, to 300V,

Control Power, DC

Voltage Input
CURRENT INPUT

L

5At0 32,000 A

0to 0.333Vor0to 1V (selectable) CTs must be rated
for use with Class 1 voltage inputs

Scaling
Input Range

Pulse Inputs E5xHx
& E50Fx only

ACCURACY

Contact inputs to pulse accumulators (one set with
E5xH2 and E50F2; two sets with E5xH5 and E51F5)*

Real Power & Energy 0.2% (ANSI C12.20, IEC 62053-22 Class 0.2S)

OUTPUTS

E50B1 & E5xCx Real Energy Pulse: N.O. static**;

Alarm contacts: N.C. static**

800.354.8556 |

+1503.598.4564 | sales@veris.com |

intl@veris.com |

Revenue grade  Multiple

measurements applications
Meets ANSI C12.20 Class 0.2 Real energy output and phase
standards loss alarm output on E50Bx

and E5xCx models...one device
serves multiple applications

High reliability
ANSI C12.20 0.2% accuracy, IEC
62053-22 Class 0.2S on E5xxx

Data logging

Ensures long term data retrieval
and safeguards during power
failures (E5xC3 and E5xx5)

Wide CT
compatibility

Compatible with CTs from 5 A to
32000 A

Easy installation

DIN rail or screw mounting options

APPLICATIONS

+ Energy monitoring in building .
automation systems

Commercial sub-metering

+ Industrial monitoring

* Renewable energy . Cost allocation

- Energy management

E50Bx Reactive energy pulse 30 Vac**

E5xCx RS-485 2-wire Modbus RTU (1200 baud to 38.4 kbaud)

E5xHx RS-485 2-wire BACnet MS/TP (9600 baud to 115.2
kbaud)

E50Fx 2-wire LON FT

MECHANICAL

Mounting DIN Rail or 3-point screw mount

ENVIRONMENTAL

3000 m

-30to 70 °C (-22 to 158 °F)
-40 to 85 °C (-40 to 185 °F)

Altitude of Operation
Operating Temp Range
Storage Temp Range
Humidity Range <95% RH non-condensing
Mounting Location

WARRANTY

Not suitable for wet locations. For indoor use only.

Limited Warranty
AGENCY APPROVALS

5 years

Agency Approvals UL 508 (Open Type Device), IEC/EN 61010-1, California

CSI Solar, ANSI C12.20, Cat llI, Pollution Degree 2

c€ “us SunSpec

LISTED
E51Cxonly

E5xH2 only

*10 kQ Vac/dc to 4 to 10 Vdc.
**30 Vac/dc, 100 mA max. (AC: 50/60Hz).

WWwWw.veris.com HQ0001710.0 0119




Power Monitoring Single-Circuit | E5x Series

ORDERING INFORMATION DIMENSIONAL DRAWING
18", /
-/ 19"
’ (48mm)
Bi-directional Energy Measurements ° ° ° )
23"
Power (3-phase total and per phase): Real o . o o o o o o o . . 59
(kW) Reactive (kVAR), and Apparent (kVA) (59mm)
Power Factor: 3-phase average & per
phase ° ° ° ° ° ° ° ° ° ° ° o
Present Power Demand: Real (kW), . . . o . o . . o . o ‘\ o .
Reactive (kVAR), and Apparent (kVA) (10‘;2 )X (9Tmm)
mm

Import and Export totals of Present /
Power Demand: Real (kW), Reactive ° ° ° °
(kVAR), & Apparent (kVA)
peronrtennatedt@t, ool el oo fe|e|e]e]+ DINMOUNTCONFIGURATION
Current (3-phase average and per phase) ° ° ° ° ° ° ° ) ° ° °

42"
Voltage: Line-Line and Line-Neutral (107 mm) ‘
(3-phase average and per phase) ° ° ° ° ° ° ° ° ° ° °
Frequency ° ° ° ° ° ° ° ° ° ° ° ﬂ
ANSI C12.20 0.2% accuracy, IEC 62053-22
Class 0.25 R R I IR (R I IR R I R O O
Accumulated Net Energy: Real (kWh), . . o o . o . . o o o 36"
Reactive (kVARh), and Apparent (kVAh) (91 : )

mm

Accumulated Real Energy by phase
(kWh) ° ° ° ° ° ° ° ° ° ° °

(]
Import and Export Accumulators of o o . o
Real and Apparent Energy

02" —— M)
Reactive Energy Accumulators by L
gy Y (4mm) ¥

Quadrant ° ° ° °
(3-phase total & per phase)

Demand Interval Configuration:
Fixed or Rolling Block

Demand Interval Configuration: o o o o o . o o o o SCREW MOU NT CONFIGURATION

External Sync to Comms

24"
° ° (61 mm)

Data Logging: 10 16-Bit Configurable

(can include Date/Time) Data Buffers 12"

Data Logging: 3 Timestamped 32-Bit B — (31 mm)
Configurable Data Buffers

C

—71 03"
L (8 mm)

Store up to 60 days of readings
at 15-minute intervals

3 L]
=

OUTPUT
3.9"
(99 mm

43"
2 Pulse Outputs (N.O.) ° (109 mm)

Alarm Output (N.C.) ° ° ° ° ° ° ° °

1 Pulse Output (N.O.) ° ° ° °

RS-485 Serial (Modbus RTU Protocol) ° ° ° ° %

RS-485 Serial (BACnet MS/TP Protocol) ° ° ° ° - 04"

LON FT Serial (LonTalk Protocol) o | o (10 mm)

INPUTS

2 Pulse Contact Accumulator Inputs e ° °

1 Pulse Contact Accumulator Input ° ° °

HQ0001710.0 0119 800.354.8556 | +1503.598.4564 | sales@veriscom | intl@veris.com www.veris.com
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pressERY

DATA SHEET

SERIES B3: 3M175 ROOTS® Meter
Or Similar Gas Meter with Pulse Output

UNITS
Temperature Range deg. F
Base Rating (Q Max.) acth
Max. Operating Pressure (MAOP) psig
Leak Test (125% MAOP) psig
Static Test (2 x MAOP) psig
Rangeability +/- 1% ratio
Rangeability +/- 2% ratio
Start Rate cfh
Stop Rate cfh
Flow Rate @ 0.5” w.c., Gas cfh
Avg. Differential, 100% Flow in. w.c.
Max. Pressurization Rate psig/sec
Max. Operating Speed rpm
Gear Ratio ratio
Displaced Volume/Revolution cf
Drive Rate, CD cf/rev
Drive Rate, TD cf/rev
Temp. Compensating Range (TC,TD) deg. F
Min. Odometer Reading cf
Odometer Turnover yrs.
Nominal Pipe Size in.
Flange-to-Flange in.
Flange Connection ANSI
Bolts per Flange qty.
Bolt Size' in.
Flange Bolt Hole Depth in.
Bolt Torque: Lubricated/Non-Lub. ft.-Ib.
Restricting Orifice (120%) in.
Oil Capacity — Side Inlet oz.
Oil Capacity —Top Inlet oz.

Counter Version (CTR)?
Net Weight Ibs.
Shipping Weight Ibs.
Carton Size in.

Counter with Instrument Drive (CD)*
Net Weight Ibs.
Shipping Weight Ibs.
Carton Size in.

NOTES:

' Bolt Length varies by application.

? Weights and dimensions available for
CPS, TC,TD, TPS upon request.

Imperial
-40 to +140
3000
175
219
350
76:1
139:1
2.1

1.8
2580
[.1

5

2000
400:1
0.025
10

100
-20 to +120
0.2

38

2

6-3/4

| 25#FF
4

5/8 - 11
I15/16
55/60
17/32
[.25
7.65

29
31
27 x 11 x9

33
38
3l x I5x 13

UNITS
deg.C
m’/h
kPa
kPa
kPa
ratio
ratio
m’/h
m’/h
m’/h
mbar
kPa/sec
rpm
ratio
m3
m’/rev
m’/rev
deg.C
m3

yrs.
mm

mm
ANS|
qty.
in.
mm
N-m
mm
ml

ml

Metric
-40 to +60
85

1200
1510
2400
76:1
139:1
0,0595
0,0510
73,1

2,6

35

2000
141,1764:1
0,000708
0,1

|

-29 to +49
0,002
1,34
50,8

172

| 25#FF
4

5/8 - 11
23,8
74/81
9,525

37

226

13,2
14,1
69 x 28 x 23

15,0
17,2
79 x 38 x 33
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Or Similar Gas Meter with Pulse Output


Accuracy Curve RATE - % of Meter Rating
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£ o Model 3MI75 Above data has been determined from tests performed
§ - / Body Type Series B with air at atmospheric pressure and ambient tempera-
98 s R 21 cfh ture, using positive displacement bell or piston provers
’ fart Rate 2.1 ¢ dimensionally traceable to the United States National
97 Stop Rate 1.8 cfh Institute of Standards and Technology (NIST) and
Rangeability +1% 76:1 traceable to NMi - Netherlands Measurements
Rangeability £2%  139:1 Institute for volumetric flow rate.
Differential Curve
2.0
o
= 15
z "
210
o " —
3 00
0 10 20 30 40 50 60 70 80 90 100
RATE - % of Meter Rating
Centerline to
3M175  Overall Length Overall Height ~ Width (Flange/Flange)  Accessory End (CL-AU)  Request Detailed
Series B3  inches mm inches mm  inches mm inches mm Drawing Number
CTR/TC 17-1/8 435 6-31/32 177 6-3/4 172 10-7/8 276 D054517-000
CD/TD 20-31/32 533 6-31/32 177 6-3/4 172 14-23/32 374 D054431-000
CPS /TPS 9-1/4 489 6-31/32 177 6-3/4 172 13 330 D054670-000
IMC/C 20-5/8 524  6-31/32 177 6-3/4 172 14-3/8 365 D056486-000
IMC/W 21-5/8 549  6-31/32 177 6-3/4 172 15-3/8 391 D056702-000
To order
N Specify: Meter Series, Size and Type
- % (i.e., ROOTS Meter Series B3 3M175 CD).
' ’\ \ For CD or TD, specify Inlet (Top or Side) and
st ot |D Rotation (CW-B or CCW-A).
%/ For Pulser, specify Single or Dual Connectors and

Connector Type (MS Circular, Conduit or Cable Gland).
For more specific ordering information on the

Length

Contact the factory for other available information,
options, or special requests.

DRESSER Process Valve & Equipment Co. | Manufacturer's Rep. & Stocking Distributor

7205 Chagrin Road Ph: 1-800-922-8897 Fax: 1-440-247-7305
Chagrin Falls, Ohio 44023 sales@processvalve.com
http://www.processvalve.com
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oA | electronic products, request: TS:SSP, TS:IMC/C or S:IMC/WV.
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