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Pressure 

(psig)

Temp. 

(F)

L H LL HH

PT‐9816 1APT 54364104IM 1st stage discharge air pressure 263.087 241.660 95 % of trip set point ‐ 269.92 psig 8 % higher of Operating Pressure ‐ 284.12 psig Pressure Transmitter 150‐500 PSI Texas Instruments,Kevlico NA AI

TE/TT‐9816 1ATT 39571310IM 1st stage discharge air Temperature 263.087 241.660 97 % of trip set point ‐ 263.5 Deg F Operating Temperature + 30 Deg F ‐ 271.66 Deg F Temperature Transmitter (‐)58‐758 F Temp‐Pro NA AI

PT‐9811 2APT 54364096IM Package discharge air pressure (off-Design) 900.000 119.000 95% of trip value ‐ 923.00 psig 8% Higher of Operating ‐ 972.00 psig Pressure Transmitter 0‐1000 PSI Texas Instruments,Kevlico NA AI

TE/TT‐9811 2ATT 39571310IM 2nd stage discharge air Temperature 869.300 361.320 97 % of trip set point ‐ 379.27 Deg C Operating Temperature + 30 Deg F ‐ 391.20 Deg F Temperature Transmitter (‐)58‐758 F Temp‐Pro NA AI

PT‐9810 3APT 39875539 Suction Pressure 115.000 104.000 105 % if Low trip set point‐Not adjustable, 95 % of High trip Value 106.05 psig 119.2 psig 10 % Lower /10% Higher of Operating Pressure 101 psig 125.48 psig Pressure Transmitter 0‐225 PSI Kavlico Corporation P4050‐5130 AI

TE/TT‐9819 3OTT 39571310IM Frame Oil Temperature ‐ ‐ 95 % of trip Value ‐ 165 Deg F Fixed ‐ 175 Deg F Temperature Transmitter (‐)58‐758 F Temp‐Pro NA AI

PT‐9819 4OPT 39875539 Frame Oil Pressure ‐ ‐ 120 % of trip set point 7.5 psig Fixed 6 psig ‐ Pressure Transmitter 0‐225 PSI Kavlico Corporation P4050‐5130 AI

TE/TT‐9817 4ATT 39571310IM Package discharge air Temperature (NOTE 1) 869.300 119.000 97 % of trip Value ‐ 144.53 Deg F Operating Temperature + 30 Deg F ‐ 149 Deg F Temperature Transmitter (‐)58‐758 F Temp‐Pro NA AI

TT‐9812 5ATT 39571310IM 2nd stage inlet air Temperature 257.531 119.000 97 % of trip Value ‐ 144.53 Deg F Operating Temperature + 30 Deg F ‐ 149 Deg F Temperature Transmitter (‐)58‐758 F Temp‐Pro NA AI

PT‐9818A 5WPT 39875539 Package Inlet Glycol/Water pressure 45.000 40‐107 97 % of trip Value, 5% lower of Operating Value 38 psig 47.5 Deg F 8% Higher of Operatign Pressure ‐ 67.5 psig Pressure Transmitter 0‐225 PSI Kavlico Corporation P4050‐5130 AI

PT‐9818A 5WPT 39875539 Package Inlet Glycol/Water pressure 45.000 40‐107 ‐ 10 % Lower of Operating Value 40 psig ‐ Pressure Transmitter 0‐225 PSI Kavlico Corporation P4050‐5130 AI

PT‐9818B 6WPT 39875539 Package Outlet Glycol /Water pressure (use for low pressure drop) 35.000 125.000 5% lower of Operating Value 33.25 psig ‐ 10 % Lower of Operating Value 20 psig ‐ Pressure Transmitter 0‐225 PSI Kavlico Corporation P4050‐5130 AI

TE/TT‐9805 7WTT 39571310IM Package Inlet Glycol/Water Temperature 45.000 40‐107 5 % of Operating Vaule 38 Deg F ‐ 20 % of Operating value 36 Deg F ‐ Temperature Transmitter (‐)58‐758 F Temp‐Pro NA AI

TE/TT‐9805 7WTT 39571310IM Package Inlet Glycol/Water Temperature 45.000 40‐107 97 % of trip Value 144 Deg F 10 % of Operating Value 117.7 Deg F Temperature Transmitter (‐)58‐758 F Temp‐Pro NA AI

TSHH‐9818 TSH‐1 39198494IM Package Outlet Glycol/Water Temperature 35.000 125.000 ‐ ‐ ‐ 10% of Operating Temp. ‐ 137.5 Deg F Temperature Switch 50‐650 F United Electric F6G‐12146 WITH 3BC‐6F28 MODIFICATION DI

TSHH‐9810 TSH‐2 39198494IM Package Air Inlet Temperature 114.080 104.000 ‐ ‐ ‐ 5% of Operating Value ‐ 109.2 Drg F Temperature Switch 50‐650 F United Electric F6G‐12146 WITH 3BC‐6F28 MODIFICATION DI

PSV‐9810 PSV1 39323688IM Suction volume bottle Safety Valve ‐ ‐ ‐ ‐ ‐ 139 PSIG Safety Valve E Orifice Farris 27EA34-M40/00 N/A

PSV‐9812 PSV2 17343302 1st stg discharge Safety valve ‐ ‐ ‐ ‐ ‐ 300 PSIG Safety Valve D Orifice Farris 27DA33-M40/00 N/A

PSV‐9811 PSV3 23913403 Discharge Volume Bottle safety Valve (off-Design) ‐ ‐ ‐ ‐ ‐ 1100 PSIG Safety Valve N/A Kunkle 0189-C01-KH N/A

PSV‐9814 PSV4 39331368IM Regulation Safety valve ‐ ‐ ‐ ‐ ‐ 90 PSIG Safety Valve N/A Kingston 118CSS-5-090 N/A

XV‐9812 CSV1 39309034 Interstage Separator Drain ‐ ‐ Open for 2 seconds in Every 3 minutes. ‐ ‐ Orifice size : 3/64" ‐ ‐ Condensate Solenoid Valve N/A Automatic Switch Company 8262G80 DO

XV‐9813 CSV2 40057424IM Discharge Separator Drain ‐ ‐ Open for 2 seconds in Every 3 minutes (NOTE 2) ‐ ‐ Orifice size : 5/16" ‐ ‐ Condensate Solenoid Valve N/A Automatic Switch Company 8262G27 DO

XV‐9810 SWV1 39111877IM Cooling Glycol /Water Inlet (NOTE 3) ‐ ‐ ‐ ‐ ‐‐ ‐ ‐ Solenoid Water Valve N/A ASCO A821OG22 DO

TCV‐9810 TMV‐1 54635701IM LP cylinder Glycol /water Outlet ‐ ‐ Set @ 120 Deg F. ‐ ‐ Not Adjustable ‐ ‐ Thermostatic Water Control Valve N/A FLUID POWER ENERGY A1111GKVW3‐120 ‐‐

TCV‐9816 TMV‐2 54635693IM Intercooler Glycol /Water Outlet ‐ ‐ Set @ 100 Deg F. ‐ ‐ Not Adjustable ‐ ‐ Thermostatic Water Control Valve N/A FLUID POWER ENERGY A1111GKVW3‐100 ‐‐

TCV‐9811 TMV‐3 54635701IM HP Cylinder Glycol /Water Outlet ‐ ‐ Set @ 120 Deg F. ‐ ‐ Not Adjustable ‐ ‐ Thermostatic Water Control Valve N/A FLUID POWER ENERGY A1111GKVW3‐120 ‐‐

TCV‐9817 TMV‐4 54635693IM Aftercooler Glycol /Water Outlet ‐ ‐ Set @ 100 Deg F (NOTE 2) ‐ ‐ Not Adjustable ‐ ‐ Thermostatic Water Control Valve N/A FLUID POWER ENERGY A1111GKVW3‐100 ‐‐

XV‐9814A UNL1 54635693IM Capacity Load/Unload ‐ ‐ ‐ ‐ ‐ ‐‐ ‐ ‐ 0% Solenoid Unloader Valve N/A Automatic Switch Company 8262G16 DO

XV‐9814B UNL2 54635693IM Capacity Load/Unload ‐ ‐ ‐ ‐ ‐ ‐‐ ‐ ‐ 50% Solenoid Unloader Valve N/A Automatic Switch Company 8262G16 DO

PCV-9814 PRV 39322549IM Regulation System Pressure Regulating Valve Control Orifice:3/16" Pressure Regulator N/A Grove' Mity-Mite' # 94-11486P2A

PG-9414 PI 39322763 Regulation System Pressure Pressure Gauge 0-110 Psi-g Asohroft 25-1009AWL-02L-0/110 MG

TG-9810 TI-1 40048423 LP Cylinder Glycol/Water Outlet Dial Type Thermometer 0-250 Deg F

TG-9816 TI-2 40048423 Irtercooler Glycol/Water Outlet Dial Type Thermometer 0-250 Deg F

TG-9811 TI-3 40048423 HP Cylinder Glycol/Water Gullet DialType Thermometer 0-250 Deg F

TG-9817 TI-4 40043423 Aftercooler Glycol/Water Outlet DialType Thermometer 0-250 Deg F

FG-9814 SFI-1 95955464 Site Flow Indication for Water Glycol Orifice:3/4" Mechanical Sight Flow Indicator

FG-9810 SFI-2 95587895 Site Flow Indication for Water Glycol Orifice:3/8" Mechanical Sight Flow Indicator

FG-9816 SFI-3 95587895 Site Flow Indication for Water Glycol Orifice:3/8" Mechanical Sight Flow Indicator

FG-9812 SFI-4 95955464 Site Flow Indication for Water Glycol Orifice: 3/4" Mechanical Sight Flow Indicator -

FG-9811 SFI-5 95507895 Site Flow Indication for Water Glycol Orifice: 3/4" Mechanical Sight Flew Indicator -

NOTE :
1. TE/TT9817 (4ATT) is for provision for after cooler and currently will be programmed as read only.
2. Item Not installed.Provision for Aftercooler.
3. This Solenoid is Disabled and remains open.

Controller 

I/O Signal

Ingersoll-Rand Order No. 10832269 / 80718328

INGERSOLL-RAND MODEL5 & 4 X 7 PHE7 COMPRESSOR INSTRUMENT LIST

Ingersoll-Rand P&ID drawing no. 23908379

Cenovus Inst 

Tag #

Instrument 

Tag P & ID CCN Function

Normal

Warning Not Advjustable

Warning

Trip

Trip

Tag K‐9810

Type Range Manufacturer Model #



898 psia 100% Load

Inlet Air Temp F Cooling Water Rise F
104 10

Stage 1 54,063.00 10.8 Stage 1 Cooler H2O gpm
Stage 2 106,297.00 21.3 Stage 2 Cooler H2O gpm

Cylinder 1 14,500.00 2.9 Stage 1 Cylinder H2O gpm
Cylinder 2 27,000.00 5.4 Stage 2 Cylinder H2O gpm

Combined BTU 201,860.00 40.4 Combined H2O GPM
**Safety Factor 1.10 1.342 Factor for 60/40 EG/H2O

Total System Heatload 222,046.00 54.22 Total GPM

914 psia 51% Load

Inlet Air Temp F Cooling Water Rise F
104 10

Stage 1 54,479.00 10.9 Stage 1 Cooler H2O gpm
Stage 2 107,323.00 21.5 Stage 2 Cooler H2O gpm

Cylinder 1 15,000.00 3 Stage 1 Cylinder H2O gpm
Cylinder 2 27,500.00 5.5 Stage 2 Cylinder H2O gpm

Combined BTU 204,302.00 40.9 Combined H2O GPM
**Safety Factor 1.10 1.342 Factor for 60/40 EG/H2O

Total System Heatload 224,732.20 54.89 Total GPM

PHN7904 Cooling Calculations

Cenovus Rise Rate

"Design Condition"

"Off-Design Condition"

Total Compressor Heatload: (201860 btu/hr)
Heatload Considered for 60/40 EG/H20: (222046 btu/hr)

Design Discharge Pressure

Corrected Coolant Flow in GPM: (54.2168 gpm)

Corrected Coolant Flow in GPM: (54.8878 gpm)

** Factory Safety Factor built into performance file heatload in anticipation unkonown of field 
conditions

Coolant Temp F
104

Total Compressor Heatload: (204302 btu/hr)
Off-Design Pressure

Heatload Considered for 60/40 EG/H20: (224732.2 btu/hr)

Coolant Temp F
104

RC110.42 PHN7904 Performance R7
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File No. Proposal No.
Customer User

DatePHN7904 30/40 (TEG/H2O)
Cenovus Rise Rate Ingersoll-Rand

08 Dec 2011

Air

Inlet Pressure
Inlet Temperature
Relative Humidity

Pressure
Temperature

Speed

Reference Conditions

128.780
104.00
100.0 376

14.700
60.00

Stage Data
1 2 3 4

Stage Inlet Pressure
Stage Inlet Temperature

Total Inlet Capacity

Stage Inlet

Stage Discharge Pressure
Stage Discharge Temp

OE IndicatedPower

Stage Discharge

Cooler Pressure Drop
Cooler Performance

Cooler Heat Load
Condensation

Stage Power (w/Friction)

Discharge Compressibility

128.780
104.00

276.266

47.51

240.37

13.44

2.00

54063
0.0406

29.38

1.0037

270.740
119.00

23.08

916.327
358.48

24.66

2.00

106297
0.0786

54.09

1.0269

Stroke

Compressor Data
Cylinder Diameters

FE Rod Diameter

Lubricated

5.0000 4.0000

1.5000 1.5000

Volumetric Efficiency - OE 83.62 63.57
Volumetric Efficiency - FE 82.68 66.35

Atmospheric Pressure
Relative Humidity

13.780
0.0Atmospheric Temperature 89.60

psia

psia

psia

°F

°F

°F

°F
°F

scfm

Rod Load Compression -3099 -8567
Rod Load Tension 2432 6518

Valve Speed 1365 1940

5

Displacement OE 29.91 19.14
27.22 16.45Displacement FE

Total Displacement 57.12 35.59
OE Clearance 15.30 21.10
FE Clearance 16.60 19.00
Average Clearance 15.92 20.13

Compressibility Factor 0.9996 0.9966

Compression Ratio 2.1453 3.3845
K value of Gas 1.3964 1.3967
Volume Exponent 1.4069 1.4464
Volumetric Efficiency Losses 5.36 8.51

381.41 381.41Capacity at Ref. Conditions

FE Indicated Power 12.10 22.02

psia

Cooler Water Flow 10.8 21.3

Cylinder Water Flow 2.9 5.4

OE Rod Diameter 0.0000 0.0000

Piston Area - FE
Piston Area - OE

17.87 10.80
19.63 12.57

Number of Cylinders 1 1

Build ID 5051

Total Capacity
Compressor Shaft Power

381.41
83.47

Specific Power 21.88

Summary
Discharge Pressure
Discharge Temperature

Service

%

Coolant Temperature
rpm

Friction Loss

Gas

7.000

104.00 4.01
%

psia

°F

icfm

lb/min
Btu/hr
gpm

Cooler Water Temp Rise °F
gpm

Cylinder Water Temp Rise °F

in

in
in

%
%
%

cfm
cfm
cfm

lb
lb

in2
in2

ft/min

%
%
%

10.00 10.00

10.00 10.00

CTD °F 15.00 15.00

(+/-) 5.0%scfm

(+/-) 6.0%

898.00
119.00°F

psia

in

hp

hp
hp
hp

hp

%

hp/100 scfm

(5 & 4 x 7 PHE7 BOL)
�������	�
�5 & 4 x 7 PHE7 BOL

1.5 / 2010.008

Confidential Ingersoll Rand Company Data - Copyright (C) 2006 INGERSOLL RAND COMPANY
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File No. Proposal No.
Customer User

DatePHN7904 30/40 (TEG/H2O)
Cenovus Rise Rate Ingersoll-Rand

08 Dec 2011

Air

Inlet Pressure
Inlet Temperature
Relative Humidity

Pressure
Temperature

Speed

Reference Conditions

128.780
104.00
100.0 376

14.700
60.00

Stage Data
1 2 3 4

Stage Inlet Pressure
Stage Inlet Temperature

Total Inlet Capacity

Stage Inlet

Stage Discharge Pressure
Stage Discharge Temp

OE IndicatedPower

Stage Discharge

Cooler Pressure Drop
Cooler Performance

Cooler Heat Load
Condensation

Stage Power (w/Friction)

Discharge Compressibility

128.780
104.00

277.787

47.44

241.46

13.52

2.00

54479
0.0411

29.56

1.0038

272.231
119.00

22.92

932.653
361.32

24.94

2.00

107323
0.0784

54.73

1.0272

Stroke

Compressor Data
Cylinder Diameters

FE Rod Diameter

Lubricated

5.0000 4.0000

1.5000 1.5000

Volumetric Efficiency - OE 83.49 63.09
Volumetric Efficiency - FE 82.55 65.91

Atmospheric Pressure
Relative Humidity

13.780
0.0Atmospheric Temperature 89.60

psia

psia

psia

°F

°F

°F

°F
°F

scfm

Rod Load Compression -3129 -8756
Rod Load Tension 2459 6675

Valve Speed 1365 1940

5

Displacement OE 29.91 19.14
27.22 16.45Displacement FE

Total Displacement 57.12 35.59
OE Clearance 15.30 21.10
FE Clearance 16.60 19.00
Average Clearance 15.92 20.13

Compressibility Factor 0.9996 0.9966

Compression Ratio 2.1571 3.4260
K value of Gas 1.3964 1.3967
Volume Exponent 1.4069 1.4464
Volumetric Efficiency Losses 5.38 8.58

380.81 380.81Capacity at Ref. Conditions

FE Indicated Power 12.17 22.29

psia

Cooler Water Flow 10.9 21.5

Cylinder Water Flow 3.0 5.5

OE Rod Diameter 0.0000 0.0000

Piston Area - FE
Piston Area - OE

17.87 10.80
19.63 12.57

Number of Cylinders 1 1

Build ID 5051

Total Capacity
Compressor Shaft Power

380.81
84.29

Specific Power 22.13

Summary
Discharge Pressure
Discharge Temperature

Service

%

Coolant Temperature
rpm

Friction Loss

Gas

7.000

104.00 4.01
%

psia

°F

icfm

lb/min
Btu/hr
gpm

Cooler Water Temp Rise °F
gpm

Cylinder Water Temp Rise °F

in

in
in

%
%
%

cfm
cfm
cfm

lb
lb

in2
in2

ft/min

%
%
%

10.00 10.00

10.00 10.00

CTD °F 15.00 15.00

(+/-) 5.0%scfm

(+/-) 6.0%

914.00
119.00°F

psia

in

hp

hp
hp
hp

hp

%

hp/100 scfm

(5 & 4 x 7 PHE7 BOL)
�������	�
�5 & 4 x 7 PHE7 BOL

1.5 / 2010.008

Confidential Ingersoll Rand Company Data - Copyright (C) 2006 INGERSOLL RAND COMPANY
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