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1. Introduction 

A 4.6 MW CHP consisting of a Solar Mercury 50 natural gas fired combustion turbine and a 
Rentech heat recovery steam generator (HRSG) producing up to 45,000 lb/h of 75-psig steam are 
being installed at the St. Joseph’s Hospital in Syracuse, NY.  Clough Harbor and Associates and 
Cogen Power Technologies (CHA/CPT) are providing a design-build installation of the system.  

St. Joseph’s Hospital is installing a Mercury 50-6000R natural gas fired turbine CHP system that 
will produce 4.5 MW net of electrical power.  The turbine is outfited with a heat recovery steam 
generator (HRSG) that can produce 13,000 lb/h of steam at 75-psig using only the turbine 
exhaust, or up to 45,000 lb/h of 75-psig steam when the HRSG duct burner is firing.  The turbine 
and HRSG duct burner are fueled by natural gas at a rate of 45.4 MMBtu/h LHV (44,115 CFH) 
for the turbine alone, and 82.7 MMBtu/h (80,291 CFH) with the turbine and duct burner 
operating.  Based on the supplied energy balance, the system has a rated CHP efficiency of 
63.6% LHV without the duct burner firing, and 76.5% LHV with the duct burner firing. 

Based on the DEA submittal, the system is anticipated to displace 3,957 kW of peak demand, 
and provide 33,465,530 kWh/year of electricity.  This performance equals 7,436 EFLH of 
turbine operation.  The projected performance incentive for the project reaches the program cap 
of $2,000,000, with $1,200,000 tied to annual performance  as determined by monitoring and 
verification (M&V).  The project has a 2,800 kW contract demand reduction (kWspc). 
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2. Instrumentation 

In order to quantify the performance of the proposed CHP system, the CHP system fuel input, 
net electrical output, and useful thermal output must be measured.  To capture these energy 
flows, an instrumentation plan was developed by CDH Energy and reviewed with the developer 
Cogen Power and system integrator Rovisys.  The instrumentation plan covers the location and 
type of sensors necessary to provide the appropriate measurements of the energy flows of the 
system. 

Data Logger 

No dedicated data logger is used for the St Joseph’s Hospital CHP system.  The Rovisys data 
integration platform, will collect information from the remote PLCs located at each major 
component, assemble the data into a report conforming with the NYSERDA requirements, and 
deliver the report daily to the CDH energy servers.  The Rovisys system interfaces with PLCs at 
the turbine skid, heat recovery steam generator (HRSG), deaerator/feedwater system, balance of 
plant (BOP) PLCs including electrical switchgear monitoring, and gas compressor skid, using the 
appropriate protocol for each PLC (e.g. Modbus, BACnet, HART, etc). 

In accordance to the instrumentation plan, Cogen Power will supply the instrumentation listed 
below for use in meeting the NYSERDA CHP program monitoring requirements.  The table 
provides a description of the data points monitored, sensors, and their host PLC. 

Table 1.  Instrumentation Supplied By Cogen Power 
Data Point Description PID Label Drawing Number Sensor Notes

WG_kW Schweitzer Engineering Laboratories SEL‐734 Power Meter
13 kV meter located in protection relay, true 

power output

WG_kWh Schweitzer Engineering Laboratories SEL‐734 Power Meter
13 kV meter located in protection relay, 

Accumulated Energy Production

WPAR1_kW 480 V meter, 3‐phase demand 

WPAR1_kWh 480 V meter, Accumulated energy

WPAR2_kW 480 V meter, 3‐phase demand 

WPAR2_kWh 480 V meter, Accumulated energy

FS_gross CHP Gross Steam Flow FE‐1 M‐112
Veris

V150‐8‐10‐H‐R‐XX‐XX
Gross steam flow from HRSG 

FS_DA CHP DA Steam Flow FE‐116 M‐112
ABB Orifice Plate

FPD500.V1.60.S.B1.A1.H.3.H.0.H.1.H1.AY.CW.C2.EN.M5
Steam flow directed to deaerator

TS CHP Steam Temeprature TE‐1 M‐112
3‐wire RTD 100 Ohm

JMS Southeast 3EDBNK9BSPZZYZM3

PS CHP Steam Pressure PIT‐2 M‐112 From HRSG skid Steam drum pressure

TC Condensate Temperature TE‐118 M‐114 ABB J‐type thermocouple sensor 

FC Condensate Flow FE‐117 M‐114 Rosemount Orifice Plate

FG Turbine Gas Consumption FM‐586 M‐116
Micromotion Coriolis Meter

F200S419CCAAEZZZZ

Temperature and pressure compensated 

mass flow meter

FGB Duct Burner Gas Consumption FE‐20 M‐117
Veris

V150‐2‐05‐H‐R‐XX‐XX

Temperature compensated differential 

pressure meter

Gas Turbine Gross Electrical 

Output

Parasitic Load MCC‐1 

GTG/HRSG

Parasitic Load MCC‐3 Gas 

Compressor

Squared D PMQ 800

Squared D PMQ 800

DMMF‐G1

DMMF‐MCC1

E1‐101

E1‐103

DMMF‐MCC3 E1‐103
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Figure 1.  St Josephs Hospital CHP System Schematic
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Onsite Installation 

No onsite installation work is performed by CDH Energy.   

Communications 

All communications from the Rovisys system to the internet are supplied via St Joseph’s internal 
network.  The Rovisys system will upload the data report once per day to the CDH Energy server 
via sFTP using the following credentials: 

• Protocol:  sFTP (port 22) 
• Server:  data.cdhenergy.com 
• Username:  stjoes 
• Password:  stjoes_nyserda 

On Site Support 

The site will be responsible for providing access to all areas necessary for verification of sensors. 

3. Data Analysis 

The collected data 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), or  

kW =   Δt

kWh
15min  =  

h0.25

intervalper kWh 
15min  

and the net power output from the CHP system is defined as: 

WGnet = WG – (WPAR1 + WPAR2) 

 
Where:  WGnet  - Net output from gas turbine (kWh or kW) 

WG - Gas turbine gross output (kWh or kW)  
WPAR1 - Parasitic load MCC-1 GTG1/HRSG-1 (kWh or kW) 
WPAR2 - Parasitic load MCC-4 Gas Compressor (kWh or kW) 
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Heat Recovery Rates 

Heat recovery from the CHP system is achieved in the form of steam production from the 
HRSG.  Steam conditions (temperature and pressure) are monitored leaving the HRSG to set the 
enthalpy of steam delivered, and determine the amount of superheat delivered.  Useful heat 
recovery in the form of 75-PSIG steam is calculated by: 

QU  = (hg(TS) - hf(TC)) × FS / 1000. 

 

Where:  QU  - Useful heat recovery (MBtu or MBtu/h) 
hg(TS)   - Enthalpy of HRSG steam at 75-psig (stipulated) and  

    steam temperature TS (Btu/lb) 
  TS  -  HRSG steam temperature (deg F)  

hf(TC)   - Enthalpy of HRSG condensate (before deaerator) at 75-psig 
    and temperature TC (Btu/lb) 

TC   -  Condensate temperature (deg F) 
FS  -  Net Steam Flow (lb/h) (FS_gross – FS_DA) 

Fuel Input 

Fuel input to the CHP system is measured by two gas meters.  The first meter is a corilois meter 
that measures the high pressure gas leaving the gas compressor and entering the turbine.  The 
second meter is a temperature compensated differential pressure meter that measures the low 
pressure gas to the HRSG duct burner. 

Total gas input to the CHP system is: 

FGtot  = FG + FGB  

 

Where:  FGtot  - Total natural gas input (CF or CF/h) 
FG  - Gas turbine natural gas input (CF or CF/h) 
FGB  - Duct burner natural gas input (CF or CF/h) 
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Calculated Quantities 
The fuel conversion efficiency of the CHP system, based on the lower heating value of the fuel, 
will be defined as: 

totgas FGHHV

WGQU
FCE





9.0

)(413,3
 

Where:  QU = Useful heat recovery (Btu) (QUD+QUB) 
WG = Engine generator net output (kWh)  
FGtot = Generator gas consumption (Std CF) 
HHVgas= Higher heating value for natural gas (~1030 Btu per CF). 

Where 0.9 is the conversion factor between HHV and LHV 

The FCE can be calculated for any time interval.  When converting to daily, monthly, or annual 
values, the each value is summed and then the formula is applied: 








 N

gas

NN

FGHHV

WGQU

FCE

9.0

)(413,3

 

Where N is equal to the number of intervals in the period of interest. 

 

 



 

 

 

Appendix A 

 

System Schematic and Cut Sheets for Key Sensors and Instruments 
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Making Electric Power Safer, More Reliable, and More Economical ®

Advanced Power Quality and Revenue Metering

Accurate, comprehensive, 
and reliable metering 
for new installations 
and retrofits.

SEL-734 Advanced Metering System

Power Quality Monitoring
Record voltage sag, swell, and interruption (VSSI); monitor harmonics 
to the 50th order; capture waveforms; measure flicker; and record 
sequential events.

Accurate, Bidirectional Metering
Exceeds ANSI C12.20 0.2 and IEC 62053-22 0,2 S accuracy class 
bidirectional, with full four-quadrant energy metering for generation, 
interchange, transmission, distribution, or industrial applications. 

Standard Software Tools
Easily configure, test, monitor, and retrieve data using ACSELERATOR 
QuickSet® SEL-5030 Software. ACSELERATOR QuickSet quickly programs, 
retrieves, plots, and exports billing data to .HHF or .CSV formats.

Time-of-Use (TOU) Metering
Provides flexible, time-differentiated energy and demand registers, 
with multiple day types, rates, seasons, and a 20-year program-
mable calendar. Automation functions include programmable 
self-reads and peak demand resets.

High-Speed Load Profile (LDP) Data Recorders
Multiple LDP recorders store billing and power quality data in 
separate records with a maximum update rate of once every three 
seconds. ACSELERATOR QuickSet quickly retrieves, plots, and stores 
LDP data to a laptop computer or remotely over any communica-
tions port.

Transformer and Line-Loss Compensation
Enter transformer nameplate and line impedance information 
directly into the meter to automatically compensate for trans-
former or line losses and move the billing point.

Instrument Transformer Compensation
Increase the metering accuracy of your installation with instrument 
transformer compensation (ITC). Six calibration points allow you to 
correct ratio and phase errors over the entire measurement range. 
Decrease replacement and maintenance costs by compensating for 
each sensor individually.

Industry-Standard Compliance
Fully comply with ANSI and IEC standards with voltage and current 
ranges of: 57—132 V, 132—277 V; CL2, CL20, IEC 1A, and 5 A INOM.

Features and Benefits

and reliable metering and reliable metering 

Extended Memory
• 32 MB on SEL-734
• 128 MB on SEL-734P



Remove the SEL-734 from service in just seconds with the EXM option. 
This innovative mounting and wiring solution allows rapid removal 
while safely shorting connected CTs. Safe, economical, and flexible, 
this option easily retrofits legacy draw-out meters with a vertical 
retrofit bezel.

• Form 5 and Form 9 metering connections
• ANSI C12.20 0.2 and IEC 62053-22 0,2 S accuracy class
• Rack-mount, panel-mount, wall-mount, and NEMA enclosure 

options available
• Ethernet, EIA-485, EIA-232, telephone modem, and optical probe 

communications
• Fast message synchrophasors
• Enhanced SELOGIC® control equations
• Communications protocols
 —  SEL ASCII
 —  Modbus® RTU/TCP
 —  MV-90® 
 —  SEL Fast Operate/Fast Meter
 —  MIRRORED BITS® communications
 —  SEL Distributed Port Switch (LMD)
 —  DNP3 Serial LAN/WAN
• Inputs/outputs
 —  2 digital inputs, 3 electromechanical outputs
 —  4 digital inputs, 4 KY outputs
 —  4 digital inputs, 4 electromechanical outputs
 —  4 analog outputs, 4 KY outputs

 See model option table for available configurations and options.

• Use ACSELERATOR QuickSet to customize your metering. Set and 
edit meter configuration, settings, and logic.

• View the HMI screens in ACSELERATOR QuickSet to check wiring 
connections, phase rotation, and power flow direction.

The SEL-734 is available with two different power quality and recording 
feature set levels: standard and advanced. With the advanced power 
quality and recording option, the SEL-734P can replace a high-end 
power quality instrument costing thousands of dollars more. This 
allows economical power quality monitoring at more locations.

Simplified Setup and TroubleshootingPower Quality and Recording Options

Feature Overview Easily Extractable Meter (EXM)

Pullman, Washington  USA
Tel: +1.509.332.1890 • Fax: +1.509.332.7990 • www.selinc.com • info@selinc.com

© 2007—2013 by Schweitzer Engineering Laboratories, Inc. PF00054 • 20130411

SEL-734 Advanced Metering System

Advanced PQ Option
SEL-734P benefits as compared to the SEL-734

Memory 4X

Load Profile Capacity 4X

Harmonic Measurements 3X

Waveform Captures 48X

Flicker Measurement Yes

Harmonic Phase Angles Yes

Variable Event Report Length Yes

Event Report Dial-Out Yes

Outstanding Value! Only $500*
* Price adder over SEL-734 price
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Features and options PM820 PM850 PM870

Installation

Fast installation, panel or DIN mount, 
integrated or remote display

n n n

Display (integrated or remote display options)

Backlit LCD, multilingual, bar graphs n n n

Power and energy metering

3-phase voltage, current, power, demand, 
energy, frequency, power factor

n n n

Power quality analysis

THD n n n

Harmonics: individual, up to 31 63 63

Waveform recording standard enhanced

EN50160 compliance evaluation3 n n

Disturbance (dip/swell) monitoring n

Data and event logging

Memory capacity 80 kB 800 kB 800 kB

Min/max log n n n

Maintenence, alarm and event logs n n n

Billing (energy, demand) log n n n

Energy per interval n n n

Customizable data logs 1 4 4

Trending and forecasting n n

GPS Synchronization n n n

Timestamp resolution in seconds 1 1 1

Digital and analog inputs/outputs

Digital inputs (standard / optional)1 1/8 1/8 1/8

Digital outputs (standard / optional)2 1/4 1/4 1/4

Analog inputs (standard / optional) 0/4 0/4 0/4

Analog outputs (standard / optional) 0/4 0/4 0/4

Alarms and control

Setpoint response time, seconds 1 1 1

Single & multi-condition alarms n n n

Boolean alarm logic n n

Communications

Serial ports with
Modbus protocol

Standard meter offers one 
RS-485 port.
Optional PM8RDA remote 
display module offers one 
RS-485/RS-232 port.
Optional PM8ECC Ethernet 
module offers one RS-485 port.

Ethernet port with Modbus TCP protocol

Embedded web server Ethernet to RS-485 
gateway. SNMP object and trap support 
for host meter utilizing the PM8ECC MIB

Optional PM8ECC module

1 On-board and optional digital inputs can be used for on/off status monitoring or for pulse counting.
2 On-board digital output is KY type, optional digital outputs are relay type. 
3 The PM850 does not include sag or swell detection.

Ordering Information Part Number

PM with integrated display PM820 PM850 PM870

PM with remote display PM820RD PM850RD PM870RD

PM unit only, no display PM820U PM850U PM870U

PM8ECC Ethernet communication card PM8ECC

Remote display adapter alone† PM8RDA

Remote display kit includes remote display, 
adapter and 10’ cable (3.04m)†

PM8RD

RJ-11 thru door 12’ cable extender for PM800 RJ11EXT

PM800 Mounting Adapter for CM2000 PM8MA

PM800 gasket for analog 4’ round cutout PM8G

2 digital outputs (relays), 6 digital inputs PM8M26

2 digital outputs (relays), 2 digital inputs, 2 
analog outputs, 2 analog inputs

PM8M2222

Cable for remote display adapter 1.25 m (4 ft) CAB4

Cable for remote display adapter 3.65 m (12 ft) CAB12

Cable for remote display adapter 9.14 m (30 ft) CAB30

† RS-485/232 port is disabled when a PM8ECC module is installed.

Visit www.powerlogic.com for more information on other 
PowerLogic products, applications and system solutions.

As standards, specifications and designs develop over time, always  

ask for confirmation of the information given in this publication. 

PowerLogic, ION, ION Enterprise, System Manager, Square D,  

MeterM@il, and Modbus are either trademarks or registered  

trademarks of Schneider Electric.
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Model No.:

Serial No.:

Tag No.:

Pipe Size:

Process:

V150 (8 in SCH 40) -10-H-R-XX-XX

13-04-FE-1

8 in SCH 40
ID = 7.981  Wall = 0.322

Main Steam

Customer:

Customer PO:

Processed By:

Veris Ref.:

Process Date:

St. Joseph's Hospital

15800-01

SPH

04-30-2013 10:21:13

File Name:

Fluid Name:

13-04-FE-1 verabar.vfc

Saturated

III. Flow Rate and Differential Pressure

II. ConstantsI. Flow Equation

IV. Structural Limits

V. Notes

Mass Flow Rate for Steam Term Description Value Units

Term Description Maximum Nominal Minimum Units

Term ANSI Eq at User's Maximum Ultimate Maximum Limiting Component at Ultimate

Maximum Allowable Flow Rate at Maximum Column:
Maximum Insert/Retract Flow Rate at Maximum Column:

Max Temp

Max Press

K
D
P

Numeric Constant
Flow Coefficient
Pipe ID
Atmos Pressure

358.9265681
0.7425
7.981
14.70

in
psi

Q

C'
P
T

Y

h

Mass Flow Rate

Flow Constant

Flowing Pressure

Flowing Temperature

Flowing Density

Expansion Factor

Differential Pressure

7668.24

75

320.04

0.2036

0.9977

47.771

45000

7673.27

75

320.04

0.2036

0.9983

34.393

9425

7685.64

75

320.04

0.2036

0.9999

1.504

lbm/hr

psi  G

F

lbm/ft^3

in H2O(68F)

ANSI 600

ANSI 600

800 F at 75 PSI G

1101 PSI G at 320 F

800 F at 825 PSI G

1440 PSI G at 100 F Instrument Head

Mounting Assembly

173008.52 lbm/hr   (534.269 in H2O(68F))

N

m

f

f

v

w

f

a

53000

F Thermal Expansion Factor 1.003 1.003 1.003a

Flow Calculation VeraCalc
Version: VP190-REV 6.0.0

6315 Monarch Park Place * Niwot CO, 80503 * Phone: (303) 652-8550 * Fax:(303) 652-8552
* Customer Service: (877) 837-4700 (Toll Free) * Web: www.veris-inc.comEmail: Contact@veris-inc.com

huck
Text Box
Up and Downstream lengths depend on type of disturbance.See attached chart. (annubar)



Model No.:

Serial No.:
Tag No.:

V150 (8 in SCH 40) -10-H-R-XX-XX

13-04-FE-1

Customer:

Customer PO:

St. Joseph's Hospital

15800-01

File Name: 13-04-FE-1 verabar.vfc

Dimensions

Term Description Value Units

D
t
l

ODS

Internal Pipe Diameter
Pipe Wall Thickness
Unsupported length

OD to support point
OD to oposite support

7.981
0.322

10.626
2.323
0.000

in
in
in
in
in

Maximum Allowable

At Natural Frequency

Term Description Value Units

Vmax
Qmax
hmax

Cl

Maximum allowable velocity
Maximum Flow Rate
Maximum allowable differential pressure
Stress at Maximum Flow Rate
Sensor lift coefficient (Nonfrequency)

677.11
173008.52

534.269
14360
3.56

ft/sec
lbm/hr

in H2O(68F)

psi

Term Description Value Units
fn Natural Frequency 462.34 Hz

y

Structural Calculation
VeraCalc
Version: VP190-REV 6.0.0

6315 Monarch Park Place * Niwot CO, 80503 * Phone: (303) 652-8550 * Fax:(303) 652-8552
* Web: www.veris-inc.comEmail: Contact@veris-inc.com * Customer Service: (877) 837-4700 (Toll Free)



Model No.:

Serial No.:

Tag No.:

Pipe Size:

Process:

V150 (2 in SCH 80) -05-H-R-XX-XX

13-04-FE-20

2 in SCH 80
ID = 1.939  Wall = 0.218

Fuel Gas

Customer:

Customer PO:

Processed By:

Veris Ref.:

Process Date:

St. Joseph's Hospital

15800-01

SPH

04-30-2013 10:37:13

File Name:

Fluid Name:

13-04-FE-20 verabar.vfc

Natural Gas

III. Flow Rate and Differential Pressure

II. ConstantsI. Flow Equation

IV. Structural Limits

V. Notes

Mass Flow Rate for Gases Term Description Value Units

Term Description Maximum Nominal Minimum Units

Term ANSI Eq at User's Maximum Ultimate Maximum Limiting Component at Ultimate

Maximum Allowable Flow Rate at Maximum Column:
Maximum Insert/Retract Flow Rate at Maximum Column:

Max Temp

Max Press

K
D
P

Z

Numeric Constant
Flow Coefficient
Pipe ID
Atmos Pressure

Base Compress

589.6482333
0.7017
1.939
14.70

0.998

in
psi

Q

C'
P
T
G

Y
Z

h

Mass Flow Rate

Flow Constant

Flowing Pressure

Flowing Temperature

Real Gas Specific Gravity

Expansion Factor

Flowing Compressibility

Differential Pressure

1197.83

9

70

0.6002

0.9946

0.996708

62.101

1525

1200.54

9

70

0.6002

0.9969

0.996708

35.943

150

1204.24

9

70

0.6002

1.0000

0.996708

0.346

lbm/hr

psi  G

F

S.G. Real

in H2O(68F)

ANSI 600

ANSI 600

800 F at 9 PSI G

1440 PSI G at 70 F

800 F at 825 PSI G

1440 PSI G at 100 F Instrument Head

Mounting Assembly

13231.56 lbm/hr   (2877.19 in H2O(68F))

N

m

f

f

v

f 

w

Tfa = Tf + 459.67

Pfa = Pf + 14.7

r

a

b

2000

F Thermal Expansion Factor 1.000 1.000 1.000a

Flow Calculation VeraCalc
Version: VP190-REV 6.0.0

6315 Monarch Park Place * Niwot CO, 80503 * Phone: (303) 652-8550 * Fax:(303) 652-8552
* Customer Service: (877) 837-4700 (Toll Free) * Web: www.veris-inc.comEmail: Contact@veris-inc.com

huck
Text Box
Up and Downstream lengths depend on type of disturbance.See attached chart. (annubar)



Model No.:

Serial No.:
Tag No.:

V150 (2 in SCH 80) -05-H-R-XX-XX

13-04-FE-20

Customer:

Customer PO:

St. Joseph's Hospital

15800-01

File Name: 13-04-FE-20 verabar.vfc

Dimensions

Term Description Value Units

D
t
l

ODS

Internal Pipe Diameter
Pipe Wall Thickness
Unsupported length

OD to support point
OD to oposite support

1.939
0.218

3.987
1.830
0.000

in
in
in
in
in

Maximum Allowable

At Natural Frequency

Term Description Value Units

Vmax
Qmax
hmax

Cl

Maximum allowable velocity
Maximum Flow Rate
Maximum allowable differential pressure
Stress at Maximum Flow Rate
Sensor lift coefficient (Nonfrequency)

2468.36
13231.56
2877.19
18800
3.52

ft/sec
lbm/hr

in H2O(68F)

psi

Term Description Value Units
fn Natural Frequency 1548.05 Hz

y

Structural Calculation
VeraCalc
Version: VP190-REV 6.0.0
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V150 (2 in SCH 80) -05-H-R-XX-XX

13-04-FE-20

Customer:

Customer PO:

St. Joseph's Hospital

15800-01

File Name: 13-04-FE-20 verabar.vfc

Model No.:

Serial No.:

Tag No.:

Structural Limitations:

Max Allowable Flow Rate at the flowing conditions given:

13231.56 lbm/hr              

Maximum Nominal Minimum Units

13230.92 13223.06

Choke Flow at the flowing conditions given:

Maximum Nominal Minimum Units

lbm/hr              

Energy Savings Calculation:

Permanent Pressure loss at the flowing conditions given:

Maximum

1.863

Nominal

1.078

Minimum

0.01

Units

in H2O(68F)       

Supplemental Notes, Assumptions & Methods of Calculation (For Natural Gas):

Method of calculation:

NX-19 (American Gas Association Determination of Super compressibility Factors for Natural Gas, PAR Research Project
NX-19, December 1962)

Method used to determine natural gas density:

Veracalc default value used (0.6).

Maximum Nominal Minimum

1.300 1.300 1.300

Method used to determine natural gas compressibility:

Other terms used in natural gas calculations:

NX-19 (Methane Method)

Value Units

Units of Density: S.G. Real

Isentropic exponent method used & values used in flow calculations:

Value Used in Calculation Units

2.000

1.000

Supplemental Notes VeraCalc
Version: VP190-REV 6.0.0

6315 Monarch Park Place * Niwot CO, 80503 * Phone: (303) 652-8550 * Fax:(303) 652-8552
* Customer Service: (877) 837-4700 (Toll Free) * Web: www.veris-inc.comEmail: Contact@veris-inc.com
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Emerson’s world-leading Micro Motion® Coriolis flow and density measurement devices have set the 
standard for superior measurement technology. Micro Motion truly offers the best measurement solutions 
for any process challenge. 

Technology leadership
Micro Motion is committed to technology innovations that deliver the highest-performing solutions for 
your complex measurement challenges.

Widest breadth of products
Micro Motion has the widest range of flow and density measurement devices for virtually any process, 
application, or fluid. A wide variety of wetted materials, line sizes, and an extensive range of output 
options enable optimal system integration.

Unparalleled value
Benefit from expert field and technical application service and support made possible from more than 
750,000 meters installed worldwide and over 30 years of flow and density measurement experience.

Product Data Sheet
PS-00232, Rev. L
August 2012

Micro Motion® 
Technical Overview and Specification Summary



2 Micro Motion® Technical Overview and Specification Summary

Micro Motion Coriolis flow and density meters 

ELITE® F-Series H-Series T-Series R-Series LF-Series

7835
7845
7847

7826
7827
7828
7829

7812
3098

Continuous control ● ● ● ● ● ● ● ● ●
Batching / loading / blending ● ● ● ● ● ● ● ● ●
Custody transfer ● ◐ ◐ ● ●

Liquid & slurry – Flow ±0.05% ±0.10% ±0.10% ±0.15% ±0.50% ±0.50%

Liquid & slurry – Density ±0.0002 g/cm3 
(±0.2 kg/m3)

±0.001 g/cm3 
(±1.0 kg/m3)

±0.001 g/cm3 
(±1.0 kg/m3)

±0.002 g/cm3 
(±2.0 kg/m3)

±0.005 g/cm3 
(±5.0 kg/m3)

±0.0001 g/cm3 
(±0.1 kg/m3)

±0.001 g/cm3 
(±1.0 kg/m3)

Liquid – Viscosity ±1% FS

Gas – Flow ±0.35% ±0.50% ±0.50% ±0.50% ±0.75% ±0.50%

Gas – Density/SG ±0.10%

Self-draining ◐ ● ● ● ● ● ●
Sanitary / hygienic ◐ ◐ ● ● ◐
Two-phase flow / Entrained gas ● ◐ ◐ ◐
Smart Meter Verification ● ● ●
High temperature* ◐ ◐
High pressure** ◐ ◐ ● ◐
Cryogenic* ● ◐

300-series stainless steel ● ● ● ● ● ● ● ●
Super Duplex ◐
Nickel Alloy C22 ● ● ●
Nickel Alloy B3 ●
Ni-Span-C® ● ●
Titanium ● ●
Monel® ●
Zirconium ●

Inches 1/10–16 1/4– 4 1/4– 4 1/4–2 1/4–2 1/32–1/4 1 1 or larger 1/4 or larger

Millimeters 32–406 6–100 6–100 6–50 6–75 0.8–6 23 25 or larger 6 or larger

* Standard temperature is –148 to +400 °F (–100 to +204 °C)
High temperature is above +400 °F (+204 °C)
Cryogenic is below –148 °F (–100 °C)

** Above 1494 psi (103 bar) Supported on all models

Supported on some models

Product 
comparison
Pages 2–3

Product details
Pages 4–5

Performance
Pages 6–8

Line size and 
flow rate
Page 10

Gas flow 
specifications
Pages 11–12

Temperature 
ratings
Page 14

Pressure 
ratings
Page 15

Application type

Measurement accuracy

Capabilities

Wetted materials

Fits nominal line sizes

●
◐



Micro Motion® Technical Overview and Specification Summary 3

Micro Motion transmitters and controllers 

1500 1700 2200S 2400S 2500 2700 FMT 3300 3350 3500 3700
7950 
7951

Mass / volume flow ● ● ● ● ● ● ● ● ● ● ●
Net product content / flow‡ ● ● ● ● ●
Temperature ● ● ● ● ● ● ● ●
Density ● ● ● ● ● ● ● ●
Concentration ● ● ● ● ● ●
Viscosity / referred viscosity ●
2-line ● ● ● ●
Multi-line ● ● ● ● ●
AC ● ● ● ● ● ● ● ●
DC ● ● ● ● ● ● ● ● ● ● ●
Loop powered ●
4–20 mA ● ● ● ● ● ● ● ● ● ● ● ●
10 kHz pulse ● ● ● ● ● ● ● ● ● ●
Discrete ● ● ● ● ● ● ● ● ● ● ●
HART® / WirelessHART® ● ● ● ● ● ● ● ● ● ●
Modbus® ● ● ● ● ● ● ● ● ● ●
FOUNDATION™ fieldbus ●
PROFIBUS-PA ●
PROFIBUS-DP ● ●
DeviceNet™ ●
10 kHz pulse ● ●
Discrete ● ● ● ● ● ● ● ●
4–20 mA ●
HART ● ●
2-wire density sensor ●
3-wire density sensor ●
4-wire Coriolis sensor ● ● ● ● ● ●
9-wire Coriolis sensor ● ● ● ● ● ●
Integral – Field ● ● ● ● ●
Remote – Field ● ● ● ● ●
Remote – Control room ● ● ● ● ●
Remote – Rack / panel mount ● ●
Batch controller ● ● ● ●
Custody transfer ● ● ● ● ●
Two-phase flow / entrained gas ● ● ● ● ● ● ●
Filling & dosing ● ●
Meter verification ● ● ● ● ● ● ●
SIS Certified ● ●
C1D1 ● ● ●
C1D2 ● ● ● ● ● ● ●
Zone 1 ● ● ● ● ●
Zone 2 ● ● ● ● ● ●
‡ Flow rate of product based on concentration. For example, in a dissolved sugar solution, the measurement is the flow rate of the sugar alone and in a net oil application the 
measurement is water alone or oil alone.

Output variables

Local display

Power

Outputs

Inputs

Mounting

Special application types

Hazardous approvals



 

 

Appendix B 

 

Site Photos 

  



 

 

 

Gas Turbine 

 

Heat Recovery Steam Generator (HRSG) 



 

 

 

Gas Compressor (in enclosure on roof) 

Turbine Gas Meter (FG)  

Duct Burner Gas Meter (FGB) 

FG 

FGB 



 

 

 

HRSG Gross Steam Meter (FSgross) and 
Temperature (TS) 

 

HRSG Gross Steam Meter (FSgross)  

Condensate Return Temperature (TC)  

 

Deaerator Steam Flow (FS_DA) 

FSgross 

TS 
FSgross 

TC 

FS_DA 



 

 

 

 

Gas Compressor Power Transducer MCC-3 
(WPAR2) 

 

CHP Parasitic Loads MCC-1 (WPAR2) 

 

 

Gas Turbine Gross Output Power Transducer 
SEL-734B (WG) 

 

 

 




