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BY JOHNSON CONTROLS pen SYStem ' =
CoolWare v7.1.2 Registered To: Toromont Energy Systems - James Storoshenko
Customer Name Reference Date 3/12/2008 Run#1
End User Name Item Screw Qpen Atmospheric Pressure 12,90 psi
Project Elevation 3577 ft
COMPRESSOR - TDSH 283L
Compressor Power 1460.1 hp | Compression Ratio 5.93| Eff Model Hydrocarbon Mix
Speed 3550 rpm | Volume Ratio 4.391 Volumetric Eff 74.0%
Percent Suct Vol Flow 82.5% | Ideal Volume Ratio 4.39] Adiabatic Eff 71.8%
Discharge Port Standard
Temperature Pressure Mass Flow Volume Flow Standard Volume Flow
{°F} {psiq) {lbm/min}) (cfm) {scfm) (MMSCFD)
Suction 80.0 48.6 327.3 1737.7 7144.6 10.288
Discharge 2450 352.0 327.3 382.4 7144.6 10.288
OIL SYSTEM
Cil Type CP-1516-100 | Oil Cooler Heat Rgj 2111.2 kbtu/hr | Qil Pump Boost 0.0 psi
Oil Flow ’ 9779 gpm | Main Inj Qil Temp ’ 160.0 °F | Qil System Pres Drop 10.0 psi
Main Inj Ol Flow 64.3 gpm | Bearing Qil Temp 160.0 °F | Main Inj Orifice Dia 0.469 in
Bearing Oil Flow 33.6 gpm | Qil Cooling All Qil | Main Inj Cv 5.0
Oil Pump Piping All Oil | Main Inj Valve Pos 100.0% | Main Inj Valve Dia 1.00in
SYSTEM FLUID
Upstream Temperature 80.0 °F | Downstream Temperature 245.0 °F | Molecular Weight 17.38
Upstream Pressure 48.6 psig | Downstream Pressure 352.0 psig| Cp/Cv 1.30
Suct Line Superheat 0.0 °F | Disc Line Desuperheat 0.0 °F | Compressibility Z 0.98
Suct Line Pres Drop 0.0 psi| Disc Line Pres Drop 0.0 psi|_Molecular Weight 17.38
Separator Pres Drop 0.0 psi
ERRORS AND WARNINGS

Disclaimer: the information contained in this program is subject to change without notice. Frick reserves the right to final verification of all rating results.
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Registered To: Toromont Energy Systems - James Storoshenko

Customer Name Reference Date 3/12/2008 Run#1
End User Name Item Screw Open Atmospheric Pressure  $2.90 psi
Project Elevation 3577 ft

COMPRESSOR - TDSH 283L

Compressor Power 1460.1 hp | Compression Ratio 5.83 | Eff Model Hydrocarbon Mix
Speed 3550 rpm | Volume Ratio 4.38 | Volumetric Eff 74.0%
Percent Suct Vol Flow 82.5% | Ideal Volume Ratio 4,39 | Adiabatic Eff 71.8%
Discharge Port Standard
Temperature Pressure Mass Flow Volume Flow Standard Volume Flow

(°F) {psig}) {Ibm/min} {cfm) (scfm) (MMSCFD)
Suction 80.0 48.6 327.3 1737.7 7144.6 10.288
Discharge 245.0 352.0 327.3 3824 7144.6 10.288

OIL SYSTEM
Oil Type CP-1516-100 | Oif Cooler Heat Rej 2111.2 kbiu/hr | Qil Pump Boost 0.0 psi
Oit Flow 97.9 gbm | Main Inj Gil Temp - 160.0 °F | Oil System Pres Drop 10.0 psi
Main Inj Oil Flow 64.3 gpm | Bearing QOil Temp 160.0 °F 1 Main Inj Orifice Dia 0.46% in
Bearing Oil Flow 33.6 gpm | Oil Cooling Al Ol | Main Inj Cv 5.0
Oil Pump Piping All Qil | Main Inj Valve Pos 100.0% | Main Inj Valve Dia 1.00in
SYSTEM FLUID
Upstream Temperature 80.0 °F { Downstream Temperature 245.0 °F| Molecular Weight 17.38
Upstream Pressure 48.6 psig | Downstream Pressure 352.0 psig| Cp/Cv 1.30
Suct Line Superheat 0.0 °F | Disc Line Desuperheat 0.0 °F{ Compressibility Z 0.98
Suct Line Pres Drop 0.0 psi | Disc Line Pres Drop 0.0 psi | _Molecular Weight 17.38
Separator Pres Drop 0.0 psi
| == ——————————————
COMPRESSOR
Bearings Rotars
Paosition Load Ibf L10 (hrs) Male Female
Male Inlet Radial 5029 79358 Rotor Thrust Direction Normal Normal
Male Outlet Radial 7608 98525 Balance Piston Force 12112.3Ibf 0.0 lbf
Female Iniet Radial 5613 82521 inlet Blocking Dia 411 pin - 833 Win
Female Cutlet Radial 11593 36297 Outlet Blocking Dia 611 pin 858 pin
Male Axial 333 1000000 Max Rotor Body 1014 pin - 1375 pin
Female Axial 3656 37918 Max allowable deflection 2140 pin
Rotor Shaft Fatigue Safety Factor 2.56 215

ERRORS AND WARNINGS

Disclaimer: the information contained in this program is subfect to change without notice. Frick reserves the right to final verification of all rating results.
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Registered To: Toromont Energy Systems - James Storoshenko

Customer Name
End User Name
Project

Reference

[termn

Date 3/12/2008
Screw Open
Elevation

Atmospheric Pressure

Run # 2
12.90 psi
3577 ft

COMPRESSOR - TDSH 283L

Compressor Power 1460.3 hp | Compression Ratio 5.10| Eff Model Hydrocarbon Mix
Speed : 3550 rpm | Volume Ratio 3.82 | Volumetric Eff 71.4%
Percent Suct Vol Flow 79.2% | Ideal Volume Ratio 3.82| Adiabatic Eff 72.3%
Discharge Port Standard
Temperature Pressure Mass Flow Volume Flow Standard Volume Flow

{°F} (psig) {lbm/min} (cfm} (scfm) (MMSCFED)
Suction 80.0 58.6 367.1 1676.8 8015.2 11.542
Discharge 240.7 352.0 367.1 426.4 8015.2 11.542

OIL SYSTEM
Gil Type CP-1516-100 | Oil Cooler Heat Rej 1963.1 khtu/hr | Oit Pump Boost 0.0 psi
Ol Flow 96.0 gpm | Main Inj Qil Temp 160.0°F | Oil System Pres Drop 10.0 psi
Main Inj Oit Flow 63.4 gpm | Bearing Ol Temp 160.0 °F | Main Inj Orifice Dia 0.469in
Bearing Oil Flow 32.6 gpm | Gil Cooling All Oil | Main Inj Cv 50
Oit Pump Piping All Oil | Main Inj Valve Pos 100.0% | Main Inj Valve Dia 1.00in
SYSTEM FLUID
Upstream Temperature 80.0 °F | Downstream Temperature 240.7 °F] Motlecular Weight 17.38
Upstream Pressure 58.6 psig | Downstream Pressure 352.0 psig| Cp/Cv 1.30
Suct Line Superheat 0.0 °F | Disc Line Desuperheat 0.0 °F| Compressibility Z 0.98
Suct Line Pres Drop 0.0 psi | Disc Line Pres Drop 0.0 psi |_Molecular Weight 17.38
Separator Pres Drop 0.0 psi

ERRORS AND WARNINGS

Disclaimer: the informalion contained in this program is subject to change without notice. Frick reserves the right to final verification of all rating results.
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CoolWare v7.1.2 Registered To: Toromont Energy Systems - James Storoshenko
Customer Name Reference Date 3/12/2008 Run#2
End User Name ltem Screw Open Atmospheric Pressure  12.90 psi
Project Elevation 3577 ft
COMPRESSOR - TDSH 283L
Compressar Power 1460.3 hp | Compression Ratio 5.10| Eif Model Hydrocarbon Mix
Speed 3550 rpm | Volume Ratio 3.82 | Volumetric Eff 71.4%
Percent Suct Vol Flow 79.2% | Ideal Volume Ratio 3.82 ] Adiabatic Eff 72.3%
Discharge Port Standard
Temperature Pressure Mass Flow Volume Flow Standard Volume Flow
{°F} {psig) {lem/min} {cfm) {scfm) {(MMSCFD)
Suction 80.0 58.6 367.1 1676.8 8015.2 11.542
Discharge 240.7 352.0 367.1 426.4 8015.2 11.542
OIL SYSTEM
Qil Type CP-1516-100{ Oil Cooter Heat Rej 1983.1 kbtu/hr | Oil Pump Boost 0.0 psi
QOil Flow 96.0 gpm | Main lnj Oil Temp 160.07°F | Qil System Pres Drop ’ - 10.0 psi
Main Inj Oil Flow 63.4 gpm | Bearing Oil Temp 160.0 °F { Main Inj Orifice Dia 0.469 in
Bearing Oil Flow 32.6 gpm | Oil Cooling All Qil | Main Inj Cv 5.0
Oil Pump Piping All Qi | Main Inj Valve Pos 100.0% | Main Inj Valve Dia 1.00in
SYSTEM FLUID
Upstream Temperature 80.0 °F | Downstream Temperature 240.7 °F| Molecular Weight 17.38
Upstream Pressure 58.6 psig | Downstream Pressurg 352.0 psig| Cp/Cv 1.30
Suct Line Superheat 0.0 °F | Disc Line Desuperheat 0.0 °F| Compressibility Z 0.58
Suct Line Pres Drop 0.0 psi | Disc Line Pres Drop 0.0 psi!_Molecular Weight 17.38
Separator Pres Drop 0.0 psi
COMPRESSOR
Bearings Rotors
Paosition Load tbf L10 (hrs} Male Female
Male Inlet Radial 5052 78133 Rotor Thrust Direction Normal  Normal
Male Outlet Radial 7731 93406 Balance Piston Force 11699.51bf 0.0 Ibf
Female Intet Radial 5638 81297 Inlet Blocking Dia 415 yin - 537 pin
Female Outiet Radial 11678 35431 Outlet Blocking Dia 620 gin 865 pin
Male Axial 633 1300000 Max Rotor Body 1027 pin - 1386 pin
Female Axial 3612 39309 Max allowable deflection 2140 pin
Rotor Shaft Fatigue Safety Factor 2.53 214
ERRORS AND WARNINGS

Disclaimer: the information contained in this program is subject to change without notice. Frick reserves the right to final verificalion of all rating results.
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CoolWare v7.1.2 ~ Registered To: Toromont Energy Systems - James Storoshenko
Customer Name Reference Date 3/12/2008 Run#3
End User Name Item Screw Qpen Atmospheric Pressure  12.20 psi
Project Elevation 3577 ft
COMPRESSOR - TDSH 283L
Compressor Power 1460.3 hp | Compression Ratio 4.48 | Eff Model Hydrocarbon Mix
Speed 3550 rpm | Volume Ratio 3.38 | Volumetric Eff 69.9%
Percent Suct Vol Flow 77.1% | Ideal Volume Ratio 3.38| Adiabatic Eff 73.0%
Discharge Port Standard
Temperature Pressure Mass Flow Volume Flow Standard Volume Flow

{°F) (psig) (tbm/min} {cfm} {scfm} {MMSCFD)
Suction 80.0 68.6 409.2 1639.8 8934.5 12.866
Discharge 236.3 352.0 409.2 472.3 8934.5 12.866

OIL SYSTEM
Qil Type CP-1516-100 | Oil Cooler Heat Rej 1815.6 kbtu/hr | Gil Pump Boost 0.0 psi
Qil Flow : 84.1 gpm | Main Inj Gil Temp 160.0 °F | Cil System Pres Drop - ©10.0 psi
Main Inj Qil Flow 62.5 gpm | Bearing Oil Temp 160.0 °F | Main Inj Crifice Dia ‘ 0.469 in
Bearing Oil Flow 31.6 gpm { Oil Cooling All Oil | Main Inj Cv 50
Qil Pump Piping All Oil | Main Inj Valve Pos 100.0% | Main Inj Valve Dia 1.00in
SYSTEM FLUID
‘Upstream Temperature 80.0 °F { Downstream Temperature 236.3 °F| Molecular Weight 17.38
Upstream Pressure 68.6 psig | Downstream Pressure 352.0 psig| Cp/Cv 1.30
Suct Line Superheat 0.0 °F | Disc Line Desuperheat 0.0 °F| Compressibility Z 0.98
SuctLine PresDrop 0.0 psi | Disc Line Pres Drop 0.0 psi| Molecular Weight 17.38
Separator Pres Drop 0.0 psi
ERRORS AND WARNINGS

Disclaimer: the information contained in this program is subject to change without notice. Frick reserves the right to final verification of all rating resuls.




Disclaimer; the information contained in this program is subject to change without notice. Frick reserves the rignt to final verification of all rating results,
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CoolWare v7.1.2 Registered To: Toromont Energy Systems - James Storoshenko

Customer Name Reference Date 3/12/2008 Run#3
End User Name ltem Screw Open Atmospheric Pressure  12.90 psi
Project Elevation 3577 ft

COMPRESSOR - TDSH 283L

Compressor Power 1460.3 hp | Compression Ratio 4.48 | Eff Model Hydrocarbon Mix

Speed 3550 rpm | Volume Ratio 3.38 | Volumetric Eff 69.9%

Percent Suct Vol Flow 77.1% | Ideal Volume Ratio 3.38 | Adiabatic Eff 73.0%

Discharge Port Standard
Temperature Pressure Mass Flow Volume Flow Standard Volume Flow
{°F) {psig) (Ibm/min} {cfm) {scfm} {MMSCFD)
Sucticn 80.0 68.6 408.2 1639.8 8934.5 12.866
Discharge 236.3 352.0 409.2 472.3 8934.5 12.866
QIL SYSTEM

Qil Type CP-1516-100 | Oil Cocler Heat Rej 1815.6 kbtu/hr | Oil Pump Boost 0.0 psi

Off Flow = 94.1 gpm | Main inj Oil Temp 160.0 °F | Cil System Pres Drop 10.0 psi

Main Inj Oil Flow 62.5 gpm | Bearing Cil Temp 160.0 °F | Main Inj Orifice Dia 0.469 in

Bearing Oil Flow 31.6 gpm | Qil Cooling All Oil | Main Inj Cv 5.0

Qil Pump Piping All Qil | Main Inj Valve Pos 100.0% | Main Inj Valve Dia 1.00in

SYSTEM FLUID

Upstream Temperature 80.0 °F | Downstream Temperature 236.3 °F| Molecular Weight 17.38

Upstream Pressure 68.6 psig | Downstream Pressure 352.0 psig | Cp/Cv 1.30

Suct Line Superheat 0.0 °F | Disc Line Desuperheat 0.0 °F} Compressibility Z 0.98

Suct Line Pres Drop 0.0 psi | Disc Line Pres Drop 0.0 psi| Molecular Weight 17.38

Separator Pres Drop 0.0 psi
COMPRESSOR
Bearings Rotors

Position Load ibf L10 (hrs) Male Female

Male Inlet Radial 5078 76828 Rotor Thrust Direction Mormal  Normal

Male Cutlet Radial 7835 89349 Balance Piston Force 112866 1bf 0.0 ibf

Female Inlet Radial 5676 79483 inlet Blocking Dia 420 pin 542 pin

Female Qutlet Radial 11758 34634 Qutiet Blocking Dia 627 pin - 872 pin

Male Axial 839 1000000 Max Roter Body 1039 pin 1398 pin

Female Axial 3570 40737 Max allowable deflection 2140 pin

Rotor Shaft Fatigue Safety Factor 2.50 212
ERRORS AND WARNINGS
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CoolWare v7.1.2 Registered To: Toromont Energy Systems - James Storoshenko

Customer Name Reference Date 3/12/2008 Run # 4

End User Name Item Screw Open Atmospheric Pressure  12.90 psi

Project Elevation 3577t

COMPRESSOR - TDSH 283L

Compressor Power 1460.3 hp | Compression Ratic 3.99| Eff Model Hydrocarban Mix

Speed 3550 rpm | Volume Ratio 3.04 | Volumetric Eff 69.0%

Percent Suct Vol Flow 75.9% | Ideal Volume Ratio 3.04 | Adiabatic Eff 73.6%

Discharge Port Standard
Temperature Pressure Mass Flow Volume Flow Standard Volume Flow
{°F} {psig) {lbm/min) {cfm) (scim} (MMSCFD)
Suction 80.0 786 453.9 1619.9 9909.0 14.269
Discharge 231.8 352.0 453.9 5205 9909.0 14.269
OIL SYSTEM

QOil Type CP-1516-1001 Qil Cooler Heat Rej 1668.7 kbtu/hr | Oil Pump Boost 0.0 psi
“Qil Flow ’ ’ 92.0°'gpm | Main Inj Oil Temp : 160.0 °F | Oil System Pres Drop © 10.0 psi

Main Inj Oil Flow 61.4 gpm | Bearing Qif Temp 160.0 *F ] Main Inj Orifice Dia 0.469 in

Bearing Qil Flow 30.6 gpm | Qil Cooling Ali Oii { Main Inj Cv 5.0

Qil Pump Piping All Gil | Main Inj Valve Pos 100.0% | Main Inj Valve Dia 1.00in

SYSTEM FLUID

tUpstream Temperature 80.0 °F | Downstream Temperature 231.8 °F| Molecular Weight 17.38

Upstream Pressure 78.6 psig | Downstream Pressure 352.0 psig| Cp/Cv 1.30

Suct Line Superheat 0.0 °F | Disc Line Desuperheat 0.0 °F| Compressibility 2 0.98

Suct Line Pres Drop 0.0 psi | Disc Line Pres Drop 0.0 psi| Molecular Weight 17.38

Separator Pres Drop 0.0 psi
ERRORS AND WARNINGS

Disclaimer: the information contained in this program is subject to change without notice. Frick reserves the right to final verification of all rating results.




Disclaimer: the information contained in this program is subject to change without notice. Frick reserves the right to final verification of all rating resuits.
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CoolWare v7.1.2 Registered To: Toromont Energy Systems - James Storoshenke
Customer Name Reference Date 3/12/2008 Run # 4
End User Name ltem Screw Open Atmospheric Pressure  12.90 psi
Project Elevation 3577 ft
COMPRESSOR - TDSH 283L
Compressor Power 1460.3 hp | Compression Ratio 3.99 | Eff Model Hydrocarbon Mix
Speed 3550 rpm | Volume Ratio 3.04 | Volumetric Eff 69.0%
Percent Suct Vol Flow 75.9% | Ideal Volume Ratio 3.04 | Adiabatic Eff 73.6%
Discharge Port Standard
Temperature Pressure Mass Flow Yolume Flow Standard Volume Flow
{°F) {psig} {Ibmimin) (cfm} (scfm) {(MMSCFD)
Suction 80.0 78.6 453.9 1619.9 $909.0 14.269
Discharge 231.8 352.0 453.9 520.5 9909.0 14.269
OIL SYSTEM
Oil Type CP-1516-1001 Qit Cooler Heat Rej 1668.7 kbtu/hr { Oif Pump Boost 0.0 psi
Oil Flow © 92.0 gpm | Main Inj Oil Temp - : 160.0 °F | Qil System Pres Drop 10.0 psi
Main Inj Qil Flow 61.4 gpm | Bearing Oil Temp 160.0 °F | Main Inj Orifice Dia 0.46% in
Bearing Oil Flow 30.6 gpm | Qil Cocling All Qil | Main inj Cv 5.0
@il Pump Piping All Git | Main Inj Valve Pos 100.0% | Main Inj Valve Dia 1.001in
SYSTEM FLUID
Upstream Temperature £0.0 °F | Downstream Temperature '231.8 °F | Molecular Weight 17.38
Upstream Pressure 78.6 psig { Downstream Pressure 352.0 psig} Cp/Cv 1.30
Suct Line Superheat 0.0 °F | Disc Line Desuperheat 0.0 °F | Compressibility Z 0.98
Suct Line Pres Drop 0.0 psi | Dis¢ Line Pres Drop 0.0 psi |_Molecutar Weight 17.38 '
Separator Pres Drop 0.0 psi
COMPRESSOR
Bearings Rotors
Position Load Ibf L1i0 (hrs) Male Female
Male Inlet Radial 5231 69592 Rotor Thrust Direction Normal  Normal
Male Qutlet Radial 8151 78303 Balance Piston Force 10873.81bf  0.0Ibf
Female Inlet Radial 5877 70776 Inlet Blocking Dia 435 pin 561 yin
Female Outlet Radial 12131 31208 Qutlet Blocking Dia 652 pin - 902 pin
Male Axial 1509 434682 Max Rotor Body 1080 pin - 1449 pin
Female Axial 3577 40489 Max allowable deflection 2140 pin
Rotor Shaft Fatigue Safety Factor 243 2.06
ERRORS AND WARNINGS
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CoolWare v7.1.2 Registered To: Toromont Energy Systems - James Storoshenko

Customier Name Reference Date 3/12/2008 Run#5

End User Name ltem Screw Open Atmospheric Pressure  12.90 psi
Project Elevation 3577 f

CONPRESSOR - TDSH 233L
Compressor Power 1460.3 hp | Compression Ratio 3.60 | Eff Modet Hydrocarbon Mix
Speed 3550 rpm | Volume Ratio 2.77 | Volumetric Eff 68.8%
Percent Suct Vol Flow 75.5% | Ideal Volume Ratio 2.77 | Adiabatic Eff 74.4%
Discharge Port Standard
Temperature Pressure Mass Flow Volume Flow Standard Volume Flow
(°F) {psig} {lbm/min} {cfim) (scfm} {MMSCFD)
Suction 80.0 88.6 501.8 1614.6 10855.8 15.776
Discharge 227.2 352.0 501.8 5716 40955.8 15.776
OIL SYSTEM
Qil Type CP-1516-100 | Qil Cooler Heat Rej 1521.0 kbiu/hr | Oil Pump Boost 0.0 psi
Oil Flow 89.8 gpm | Main Inj Oil Temp ’ 160.0 °F 1 Oil System Pres Drop 10.0 psi
Main Inj Oil Flow 60.2 gpm | Bearing Oil Temp 160.0 °F | Main Inj Orifice Dia 0.469 in
Bearing Oil Flow 29.6 gpm | il Cooling All Qil | Main Inj Cv 5.0
Oil Pump Piping All Qil | Main Inj Valve Pos 100.0% | Main Inj Valve Dia 1.00 in
SYSTEM FLUID
Upstream Temperature 80.0 °F | Downstream Temperature 227.2 °F{ Molecular Weight 17.38
Upstream Pressure 88.6 psig | Downstream Pressure 352 0 psig| CpiCv 1.30
Suct Line Superheat 0.0 °F | Dis¢ Line Desuperheat 0.0 °F | Compressibility 2 0.98
Suct Line Pres Drop 0.0 psi | Disc Line Pres Drop 0.0 psi] Molecuiar Weight 17.38
Separator Pres Drop 0.0 psi
ERRORS AND WARNINGS

Disclaimer: the information contained in thig program is subject to change without notice Frick reserves the right to final verification of all rating results.
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CoclWare v7.1.2 Registered To: Toromont Energy Systems - James Storoshenko
Customer Name Reference Date 3/12/2008 Run#5
End tser Name ltem Screw Open Atmospheric Pressure  12.90 psi
Project Elevation 3577 ft
COMPRESSOR - TDSH 283L
Compressor Power 1460.3 hp | Compression Ratio 3.60| Eff Model Hydrocarbon Mix
Speed 3550 rpm | Volume Ratio 2.77 | Volumetric Eff 68.8%
Percent Suct Vol Flow 75.5% | Ideal Volume Ratio 2.77 | Adiabatic Eff 74.4%
Discharge Port Standard
Temperature Pressure Mass Flow Volume Flow Standard Volume Flow
{°F) (psig) {lbm/min} {cfm) {scfm) (MMSCFD)
Suction 80.0 88.6 501.8 1614.6 10955.8 15.776
Discharge 227.2 352.0 501.8 571.6 10955.8 15.776
OIL SYSTEM
Oit Type CP-1516-100 | Qii Cooler Heat Rej 1521.0 kbtwhr | Qit Pump Boost 0.0 psi
" Oit Flow © 89.8 gpm [ Main Inj Gil Temp : 160.0 °F | Oil System Pres Drop ) = 10.0 psi
Main Inj Gil Flow . 60.2 gpm [ Bearing Oil Temp 160.0 °F | Main Inj Orifice Dia 0.4689in
Bearing Qil Flow 29.6 gpm | Qil Cooling All Qit] Main Inj Cv : 5.0
Oil Pump Piping Al Oil | Main Inj Valve Pos 100.0% | Main Inj Valve Dia 1.00in
SYSTEM FLUID
Upstream Temperature 80.0 °F | Downstream Temperature 227.2 °F| Molecular Weight 17.38
Upstream Pressure 88.6 psig | Downstream Pressure 352.0 psig| Cp/Cv 1.30
Suct Line Superheat 0.0 °F | Disc Line Desuperheat 0.0 °F| Compressibility Z 0.98
Suct Line Pres Drop 0.0 psi | Disc Line Pres Drop 0.0 psi |_Molecular Weight 17.38
Separator Pres Drop 0.0 psi
T e ————————————
COMPRESSOR
Bearings Rotors
Paosition Load ibf L10 (hrs) Male Female
Male Inlet Radial 5472 50886 Rotor Thrust Direction Normal  Normal
Male Outlet Radial 8612 65196 Balance Piston Force 10461.01bf 0.0 Ibf
Female Inlet Radial 68194 59414 Inlet Blocking Dia 458 pin 592 pin
Female Outlet Radial 12704 26760 Qutlet Blocking Dia 687 pin 948 pin
Male Axial 2260 129400 Max Rotor Body 1139 pin - 1527 pin
Female Axial 3618 39116 Max allowable deflection 2140 pin
Rotor Shaft Fatigue Safety Factor 2.32 1.97
ERRORS AND WARNINGS

Disclaimer: the information contained in this program is subject to change without notice. Frick reserves the right to final verification of all rating results.
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Registered To: Toromont Energy Systems - James Storoshenko

Customer Name
End User Name
Project

Reference Date 3/12/2008 Run#6
ltem Screw Open Atmospheric Pressure  12.20 psi
Elevation 3577 ft

COMPRESSOR - TDSH 283L

ERRORS AND WARNINGS

Disclaimer: the information contained in this program is subject te change without notice; Frick reserves the right to final verification of all rating results.

Compressor Power 1460.4 hp | Compression Ratio 3.27 | Eff Model Hydrocarbon Mix
Speed 3550 rpm | Volume Ratio 2.54 | Volumetric Eff 69.0%
Percent Suct Vol Flow 75.6% | Ideal Volume Ratio 2.54 | Adiabatic Eff 75.1%
Discharge Port Standard
Temperature Pressure Mass Flow Volume Flow Standard Volume Flow

{°F) {psig) {Ibm/min) (cfm) (scfm) (MMSCFD)
Suction 80.0 98.6 553.0 1612.6 12072.3 17.384
Discharge 2225 352.0 553.0 625.6 12072.3 17.384

OIL SYSTEM
Qil Type CP-1516-100 | Qil Cooler Heat Rej 1374.5 kbtu/hr | Qil Pump Boost 0.0 psi
Qil Flow 87.4 gpm { Main Inj Ofl Temp 160.0 °F ] Qil System Pres Drop - 10.0 psi
Main Inj Oil Flow 58.8 gpm | Bearing Oif Temp 160.0 °F | Main Inj Orifice Dia 0.469 in
Bearing Oil Flow 28.6 gpm | Qil Cooling Al Qii | Main Inj Cv 5.0
Qil Pump Piping All Gil | Main Inj Valve Pos 100.0% | Main Inj Valve Dia 1.00in
SYSTEM FLUID
Upstream Temperature 80.0 °F | Downstream Temperature 222.5 °F | Molecular Weight 17.38
Upstream Pressure 98.6 psig { Downstream Pressure 352.0 psig| Cp/Cv 1.30
Suct Line Superheat 0.0 °F | Disc Line Desuperheat 0.0 °F| Compressibility Z 0.98
Suct Line Pres Drop 0.0 psi | Disc Line Pres Drop 0.0 psi| Molecular Weight 17.38
Separator Pres Drop 0.0 psi
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CoolWare v7.1.2 Registered To: Toromont Energy Systems - James Storoshenko
Customer Name Reference Date 3/12/2008 Run#6
End User Name ltem Screw Open Atmospheric Pressure  12.90 psi
Project Elevation 3577 ft
COMPRESSOR - TDSH 283L
Compressor Power 1460.4 hp | Compression Ratio 3.27 | Eff Model Hydrocarbon Mix
Speed } 3550 rpm | Volume Ratio 2.54 | Volumetric Eff 69.0%
Percent Suct Val Flow 75.6% | Ideal Volume Ratio 2.54 | Adiabatic Eff 75.1%
Discharge Port Standard
Temperature Pressure Mass Flow Volume Flow Standard Volume Flow
{°F) {psig) {lbm/min) {cfm) (scfm) (MMSCFD}
Suction 80.0 98.6 553.0 1619.6 42072.3 17.384
Discharge 2225 352.0 553.0 625.6 12072.3 17.384
Ol SYSTEM
Qil Type CP-1516-100 | Oil Cooler Heat Rej 1374.5 kbiu/hr | Qit Pump Boost 0.0 psi
Qil Flow - 87.4 gpm | Main Inj Oil Temp 160.0 °F | Qil System Pres Drop 10.0 psi
Main Inj Oil Flow 58.8 gpm | Bearing Oil Temp 160.0 °F | Main Inj Orifice Dia 0.469 in
Bearing Qil Flow 28.6 gpm | Oil Cooling All Oil { Main Inj Cv 5.0
Oil Pump Piping All Qil | Main Inj Valve Pos 100.0% | Main Inj Valve Dia 1.00 in
SYSTEM FLUID
Upstream Temperature 80.0 °F | Downstream Temperature 222.5°F} Molecular Weight 17.38
Upstream Pressure 98.8 psig | Downstream Pressure 352.0 psig| Cp/Cv 1.30
Suct Line Superheat 0.0 °F | Disc Line Desuperheat 0.0 °F| Compressibility Z 0.98
Suct Line Pres Drop 0.0 psi | Disc Line Pres Drop 0.0 psi|_Molecular Weight 17.38
Separator Pres Drop 0.0 psi
COMPRESSOR
Bearings Rotors
Position Load Ibf L10 (hrs) Male Female
Male Inlet Radial 5688 52614 Rotor Thrust Direction Normal  Normal
Male Outiet Radial 9015 55975 Balance Piston Force 10048.2 1bf 0.0 Ibf
Female Inlet Radial 6508 50377 Iniet Blocking Dia 480 yin 622 pin
Female Qutlet Radial 13193 23593 Outlet Blocking Dia 720 yin - 990 pin
Male Axiat 2910 60635 Max Rotor Body 1194 pin - 1601 pin
Female Axial 3640 38410 Max allowable deflection 2140 pin
Rotor Shaft Fatigue Safety Factor 2.24 1.90
ERRORS AND WARNINGS

Disclaimer: the information contained in this program is subject to change without notice. Frick reserves the right to fina! verification of all rating results,
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CoolWare v7.1.2

Registered To: Toromont Energy Systems - James Storoshenko

Disciaimer: the information contained

ERRORS AND WARNINGS

Customer Name Reference Date 3/12/2008 Run#7
End User Name ltem Screw Open Atmospheric Pressure 12,90 psi
Project Elevation 3577 ft
COMPRESSOR - TDSH 283L
Compressor Power 1460.4 hp | Compression Ratio 3.001 Eff Model Hydrocarbon Mix
Speed 3550 rpm | Volume Ratio 2.35| Volumetric Eff 69.6%
Percent Suct Vol Flow 76.2% | Ideal Volume Ratio 2.35 | Adiabatic Eff 75.8%
Discharge Port Standard
Temperature Pressure Mass Flow Volume Flow Standard Volume Flow

(°F) (psig) {lbm/min} {cfim) (scfm} {MMSCFD)
Suction 80.0 108.6 607.9 1633.9 13271.3 19.111
Discharge 217.7 352.0 607.9 682.8 13271.3 19.111

OIL SYSTEM
Qil Type CP-1516-100 | Qil Cooler Heat Rej 1228.9 kitu/hr | Qil Pump Boost 0.0 psi
Oil Flow 84.8 ypm [ Main Inj Qil Temp 160.0 °F | Oil System Pres Drop 10.0 psi
Main Inj Qil Flow 57.3 gpm | Bearing Oil Temp 160.0 °F | Main Inj Orifice Dia 0.469 in
Bearing Oit Flow 27.5 gpm | Oil Cooling All Qil | Main Inj Cv 5.0
Oil Pump Piping All Oit | Main Inj Valve Pos 100.0% | Main Inj Valve Dia 1.00in
SYSTEM FLUID
Upstream Temperature 80.0 °F | Downstream Temperature 217.7 °F| Molecular Weight 17.38
Upsiream Pressure 108.8 psig | Downstream Pressure 352.0 psig| Cp/Cv 1.30
Suct Line Superheat 0.0 °F | Disc Line Desuperheat 0.0 °F| Compressibility Z 0.98
Suct Line Pres Drop 0.0 psi | Disc Line Pres Drop 0.0 psi |_Molecular Weight 17.38
Separator Pres Drop 0.0 psi

in this program is subject to change without notice. Frick reserves the right to final verification of all rating results.
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CoolWare v7.1.2 Registered To: Toromont Energy Systems - James Storoshenko
Customer Name Reference Date 3/12/2008 Run#7
End User Name ltem Screw Open Atmospheric Pressure  12.90 psi
Project Elevation 3577 ft
COMPRESSOR - TDSH 283L
Compressor Power 1460.4 hp | Compression Ratic 3.00] Eff Model Hydrocarbon Mix
Speed 3550 rpm | Volume Ratio 2.35 | Volumetric Eff 69.6%
Percent Suct Vol Flow 76.2% | Ideal Volume Ratio 2.35| Adiabatic Eff 75.8%
Discharge Port Standard
Temperature Pressure Mass Flow Volume Flow Standard Volume Flow
{°F} (psig) (Ibm/min) {cfim) {scfm) (MMSCFD)
Suction 80.0 108.6 607.9 1633.9 132713 19.111
Discharge 217.7 352.0 607.9 682.8 13271.3 19.11
OIL SYSTEM
QOil Type CP-1516-100 | Oil Cooler Heat Rej 1228.9 kbtw/hr | Oil Pump Boost 0.0 psi
Qil Flow © 84,8 gpm | Main Inj Cil Temip o 160.¢' °F | Oil System Pres Drop 10.0 psi
Main Inj Qil Flow 57.3 gpm | Bearing Oil Temp 160.0 °F | Main Inj Orifice Dia 0.469 in
Bearing Oil Flow 27.5 gpm | Oil Cooling All Ol | Main Inj Cv 5.0
Qil Pump Piping All Qil | Main Inj Valve Pos 100.0% | Main Inj Valve Dia 1.00 in
SYSTEM FLUID
Upstream Temperature 80.0 °F | Downstream Temperature 217.7 °F | Molecular Weight 17.38
Upstream Pressure 108.6 psig | Downsiream Pressure 352.0 psig| Cp/Cv 1.30
Suct Line Superheat 0.0 °F | Disc Line Desuperheat 0.0 °F| Compressibility Z 0.08
Suct Line Pres Drop 0.0 psi | Disc Line Pres Drop 0.0 psi| Malecutar Weight 17.38
Separator Pres Drop 0.0 psi
COMPRESSOR
Bearings Rotors
Position Load Ibf L10 {hrs) Male Female
Mzle Iniet Radial 5616 54914 Rotor Thrust Direction Normal  Normal
Male Outlet Radial 8833 50894 Balance Piston Force 9635.31bf  0.01bf
Female Inlet Radial 6563 48991 inlet Blocking Dia 477 pin - 623 pin
Female Outlet Radial 12915 256327 Outlet Blocking Dia 712 pin - 981 pin
Male Axial 2801 67986 Max Rotor Body 1186 pin - 1597 pin
Female Axial 3519 42537 Max allowable deflection 2140 pin

Rotor Shaft Fatigue Safety Factor 2.27 1.94
ERRORS AND WARNINGS

Disclaimer: the infermation contained In this program is subject to change without notice. Frick reserves the right to final verification of all rating results.
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CoolWare v7.1.2

Registered To: Toromont Energy Systems - James Storoshenko

Project

Customer Name Reference Date 3/12/2008 Run # 8
End User Name item Screw Open Almospheric Pressure  12.90 psi
Elevation 3577 ft

COMPRESSOR - TDSH 283L

ERRORS AND WARNINGS

Compressor Power 1460.3 hp | Compression Ratio 2.77 | Eff Model Hydrocarbon Mix
Speed 3550 rpm | Volume Ratio 2.20 | Volumetric Eff 71.1%
Percent Suct Vol Flow 77.5% | ideal Volume Ratio 2.20 | Adiabatic Eff 77.0%
Discharge Port Standard
Temperature Pressure Mass Flow Volume Flow Standard Volume Flow

{°F) (psig) (tbm/min} {cfm) (scfm) {MMSCFD)
Suction 80.0 118.6 671.6 1667.7 14661.1 21.112
Discharge 212.4 352.0 671.6 748.4 14661.1 21.112

OIL SYSTEM
Oil Type CP-1516-100 | Oil Cooler Heat Rej 1074.5 kbtu/hr | Oit Pump Boost 0.0 psi
Oil Flow £1.8 gpm [ Main Inj Oil Temp 160.0 °F | Qil System Pres Drop 10.0 psi’
Main Inj Gil Flow 55.3 gpm | Bearing Qil Temp 180.0 °F | Main Inj Orifice Dia (.46% in
Bearing Qil Flow 26,5 gpm | Oil Cooling Al Qil | Main Inj Cv 5.0
Cil Pump Piping All Oit | Main Inj Valve Pos 100.0% | Main inj Valve Dia 1.001n
SYSTEM FLUID
Upstream Temperature 80.0 °F | Downstream Temperature 212.4 °F| Molecular Weight 17.38
Upstream Pressure 118.6 psig | Downstream Pressure 352.0 psig| Cp/Cv 1.30
Suct Line Superheat 0.0 °F | Disc Line Desuperheat 0.0 °F| Compressibility Z 0.98
Suct Line Pres Drop 0.0 psi | Disc Line Pres Drop 0.0 psi | _Molecular Weight 17.38
Separator Pres Drop 0.0 pst

Disclaimer: the information contained in this orogram is subject to change withoul notice. Frick reserves the right to final verification of all rating results.




Disclaimer: the information contaied in this program is subject o change without notice. Frick reserves the right to final verification of all rating resulls,

Frick & 1oramonr )
Jav oHNSON CONTROLS 0pen System R CVERCY SYSTENS
CoolWare v7.1.2 Registered To: Toromoent Energy Systemns - James Storoshenko
Customer Name Reference Date 3/12/2008 Run#8
End User Name ltem Screw Open Atmospheric Pressure  12.90 psi
Project Elevation 3577 ft
- COMPRESSOR - TDSH 283L
Compressor Power 1460.3 hp | Compression Ratic 2.77 | Eff Model Hydrocarbon Mix
Speed 3550 rpm | Volume Ratio 2.20 } Volumetric Eff 71.1%
Percent Suct Vol Flow 77.5% | Ideal Volume Ratio 2.20| Adiabatic Eff 77.0%
Discharge Port Standard
Temperature Pressure Mass Flow Volume Flow Standard Volume Flow
{°F) (psig) (Ibm/min) {cfm) (scfm}) (MMSCFD)
Suction 80.0 118.6 671.6 1667.7 14661.1 21.112
Discharge 212.4 352.0 671.6 748.4 14661.1 21.112
OQIL SYSTEM
Qil Type CP-1516-100| Oil Cooler Heat Rej 1074.5 kbtu/hr | Oil Pump Boost 0.0 psi
Oil Flow 81.8 gpm | Main Inj Ol Temp 160.0 °F Oil System Pres Drop = 10.0 psi
Main Inj Oil Flow 55.3 gpm | Bearing Qil Temp 160.0 °F { Main In] Crifice Dia 0.469 in
Bearing Oil Flow 26.5 gpm | Oit Cooling Al Oil | Main 1nj Cv 5.0
Qil Pump Piping All Qil { Main Inj Valve Pos 100.0% | Main Inj Valve Dia 1.00in
SYSTEM FLUID
Upstream Temperature 80.0 °F | Downstream Temperature 212.4 °F| Malecular Weight 17.38
Upstream Pressure 118.6 psig | Downstream Pressure 352.0 psig| Cp/Cv 1.30
Suct Line Superheat 0.0 °F | Disc Line Desuperheat 0.0 °F| Compressibility Z 0.98
Suct Line Pres Drop 0.0 psi | Disc Line Pres Drop 0.0 psi|_Molecular Weight 1738
Separator Pres Drop 0.0 psi
COMPRESSOR
Bearings Rotors
Position Load Ibf L10 (hrs) Male Female
Male Inlet Radial 5608 55155 Rotor Thrust Direction Normal  Normal
Male Quilet Radial 8656 64084 Balance Piston Force 922251bf 0.0 1bf
Female Inlet Radial 6691 45943 inlet Biocking Dia 478 pin - 632 pin
Female Outlet Radial 12754 26406 Qutlet Blocking Dia 706 yin - 981 pin
Male Axial 2833 65721 Max Rotor Body 1185 pin - 1610 yin
Female Axial 3423 46194 Max allowable deflection 2140 pin
Rotor Shaft Fatigue Safety Factor 231 1.96
ERRORS AND WARNINGS
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CoolWare v7.1.2

Registered To: Toromont Energy Systems - James Storoshenko

Project

Customer Name Reference Date 3/12/2008 Run#9
£nd User Name ltem Screw Open Atmospheric Pressure  12.90 psi
Elevation 3577 1t

COMPRESSOR - TDSH 283L

Compressor Power 1460.1 hp | Compression Ratio 2.58 | Eff Model Hydrocarbon Mix
Speed 3550 rpm | Volume Ratio 2.20| Volumeiric Eff 72.4%
Percent Suct Vol Flow 78.8% | Ideal Volume Ratio 2.06 | Adiabatic Eff 77.6%
Discharge Port Standard
Temperature Pressure Mass Flow Volume Flow Standard VYolume Flow

{°F) (psig) {lom/min} (cfm) (scfm) (MMSCFD)
Suction 80.0 128.6 736.0 1698.5 18067.3 23.137
Discharge 207.3 352.0 736.0 814.0 16067.3 23.137

QIL SYSTEM
Qil Type CP-1516-100 | Qil Cooler Heat Regj 932.0 kbtu/hr | Gil Pump Boost 0.0 psi
Qil Flow 78.8 gpm | Main Inj Qi Temp 160.0 °F | Oil System Pres Drop 10.0 psi
Main Inj Oil Flow 53.3 gpm | Bearing Oil Temp 160.0 °F | Main Inj Orifice Dia 0.469 in
Bearing Oil Flow 25.5 gpm | Oil Cooling All Oil | Main Inj Cv 5.0
Oil Pump Piping All Oil | Main Inj Valve Pos 100.0% | Main Inj Valve Dia 1.00 in
SYSTEM FLUID
Upstream Temperature 80.0 °F | Downstream Temperature 207.3 °F| Molecular Weight 17.38
Upstream Pressure 128.6 psig | Downstream Pressure 352.0 psig| Cp/Cv 1.30
Suct Line Superheat 0.0 °F | Disc Line Desuperheat 0.0 °F{ Compressibility Z 0.98
Suct Line Pres Drop 0.0 psi | Disc Line Pres Drop 0.0 psi | Molecular Weight 17.38
Separator Pres Drop 0.0 psi

ERRORS AND WARNINGS

Disclaimer: the informaticn contained in this program is subject to change without notice. Frick reserves the right to final verifisation of all raling resuits.
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CoolWare v7.1.2 Registered To: Toromont Energy Systems - James Storoshenko
Customer Name Reference Date 3/12/2008 Run#9
End User Name ltem Screw Open Atmospheric Pressure 12,90 psi
Project Elevation 3577 ft
COMPRESSOR - TDSH 283L
Compressor Power 1460.1 hp | Compression Ratio 2.58 | Eff Modet Hydrocarbon Mix
Speed 3550 rpm | Volume Ratio 2.20 | Volumetric Eff 72.4%
Percent Suct Vol Flow 78.8% | Ideal Volume Ratio 2.06 | Adiabatic Eff 77.6%
Discharge Port Standard
Temperature Pressure Mass Flow Volume Flow Standard Volume Flow
{°F) (psig) - {lbm/min} {cfm) {scfm) (MMSCFD)
Suction 80.0 128.6 736.0 1698.5 16067.3 23.137
Discharge 207.3 352.0 736.0 814.0 16067.3 23.137
OIL SYSTEM
Qit Type CP-1518-100 | Qil Cooler Heat Rej 932.0 kbtu/hr | Ol Pump Boost 0.0 psi
Oil Flow - 78.8 gpm | Main Inj Oil Temp 180.0 °F | Oil System Pres Drop 10.0 psi
Main Inj Oil Flow 53.3 gpm | Bearing Oil Temp 180.0 °F | Main Inj Orifice Dia 0.469 in
Bearing Qit Flow 25.5 gpm | Qil Cooling All Qil | Main Inj Cv 5.0
Oil Pump Piping Al Oil| Main Inj Valve Pos 100.0% { Main Inj Valve Dia 1.00in
SYSTEM FLUID
Upstream Temperature 80.0 °F | Downstream Temperature 207.3 °F| Molecular Weight 17.38
Upstream Pressure 128.6 psig | Downstream Pressure 352.0 psig| Cp/Cv 1.30
Suct Line Superheat 0.0 °F | Disc Line Desuperheat 0.0 °F| Compressibility Z 0.98
Suct Line Pres Drop 0.0 psi | Disc Line Pres Drop 0.0 psi | Molecular Weight 17.38
Separator Pres Drop 0.0 psi
COMPRESSOR
Bearings Rotors
Position Load Ibf L10 (hrs) Male Female
Male inlet Radial 5806 49145 Rotor Thrust Direction Normal  Normal
Male QOutlet Radiat 8952 57283 Balance Piston Force 8800.7bf  0.0Ibf
Female Inlet Radial 70414 38758 Inlet Blocking Dia 498 yin - 662 pin
Female Qutlet Radial 13124 24011 Outlet Blocking Dia 733 pin - 1018 pin
Male Axial 3359 390435 Max Rotor Body 1234 pin - 1680 pin
Female Axial 3421 46282 Max atiowable deflection 2140 pin
Rotor Shaft Fatigue Safety Factor 2.24 1.91
ERRORS AND WARNINGS

Disclaimer: the information contained in this program is subject to change without natice. Frick reserves the right lo final verification of all rating resulis.
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CoolWare v7.1.2 Registered To: Toromont Energy Systems - James Storoshenko

Customer Name Reference Date 3/12/2008 Run #10
End User Name [tem Screw Open Atmospheric Pressure  12.90 psi
Project Elevation 57T

COMPRESSOR - TDSH 283L
Compressor Power 1460.1 hp | Compression Ratio 2.41 | Eff Model Hydrocarbon Mix
Speed 3550 rpm | Volume Ratio 2.20 | Volumetric Eff 73.7%
Percent Suct Vol Flow 80.1% | Ideai Volume Ratio 1.94 | Adiabatic Eff 77.8%
Discharge Port Standard
Temperature Pressure Mass Flow Volume Flow Standard Volume Flow
(°F) (psig} (Ibm/min} (cfm) {scfm) (MMSCFD)
Suction 80.0 138.6 802.0 1728.8 17509.1 25.213
Discharge 202.4 352.0 802.0 8805 17509.1 25.213
OIL SYSTEM
Qil Type CP-1516-100 | Qil Cooler Heat Rej 799.4 khtu/hri Oil Pump Boost 0.0 psi
[ Oil Flow 75.6 gbm | Main Inj Oil Temp © 160.0 °F | Qil System Pres Drop - 40.0 pst
Main Inj Oil Flow 51.2 gpm | Bearing Oil Temp 160.0 °F | Main Inj Orifice Dia 0.469in
Bearing Oil Flow 24.4 gpm | Oit Cooling All Qit] Main Inj Cv 5.0
Qil Pump Piping Alt Oil | Main Inj Valve Pos 100.0% | Main [nj Valve Dia 1.00 in
SYSTEM FLUID
Upsftream Temperature 80.0 °F | Downstream Temperature 202.4 °F| Molecular Weight 17.38
Upsiream Pressure 138.6 psig | Downsiream Pressure 352.0 psig| Cp/Cv 130
Suct Line Superheat 0.0 °F | Disc Line Desuperheat 0.0 °F | Compressibility Z 0.98
Suct Line Pres Drop 0.0 psi | Disc Line Pres Drop 0.0 psi |_Molecular Weight 17.38
Separator Pres Drop 0.0 psi
ERRORS AND WARNINGS

Disclaimer: the information contained in this program Is subject to change withaut notice. Frick reserves the right to final verification of alf rating resuits.
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BY JOHNSON CONTROLS pen ys em B
CoolWare v7.1.2 Registered To: Toromont Energy Systems - James Storoshenko
Customer Name Reference Date 3/12/2008 Run # 10
End User Name ltem Screw Open Atmospheric Pressure  12.90 psi
Project Elevation 3577 ft
COMPRESSOR - TDSH 283L
Compressor Power 1460.1 hp | Compression Ratio 2.41 | Eff Model Hydrocarbon Mix
Speed 3550 rpm | Volume Ratio 2.20| Volumetric Eff 73.7%
Percent Suct Vol Flow 80.1% | Ideal Volume Ratio 1.94 | Adiabatic Eff 77.8%
Discharge Port Standard
Temperature Pressure Mass Flow Volume Flow Standard Volume Flow
{°F) (psig) (Ibm/min} {cfm) {scfm} (MMSCFD)
Sugtion 80.0 138.6 802.0 1728.8 175091 25213
Discharge 202.4 352.0 802.0 880.5 17509.1 25.213
OIL SYSTEM
Qil Type CP-1516-100 | Oil Cooler Heat Rej 799.4 kbtu/hr | Gil Pump Boost 0.0 psi
Qil Flow 75.6 gpm | Main Inj Oil Temp - : 160.0 °F | Oil System Pres Drop 10.0 psi
Main Inj Oil Flow 51.2 gpm | Bearing Oil Temp 160.0 °F | Main Inj Orifice Dia 0.469 in
Bearing Oil Flow 24.4 gpm | Ol Cocling All Qit{ Main Inj Cv 5.0
Oil Pump Piping All Ol | Main Inj Valve Pos 100.0% | Main Inj Valve Dia 1.00 in
SYSTEM FLUID
Upstream Temperature 80.0 °F | Downstream Temperature 202.4 °F| Molecular Weight 17.38
Upstream Pressure 138.6 psig { Downstream Pressure 352.0 psig| Cp/Cv 1.30
Suct Line Superheat 0.0 °F | Disc Line Desuperheat 0.0 °F | Compressibiiity Z 0.98
Suct Line Pres Drop 0.0 psi | Disc Line Pres Drop 0.0 psi|_Molecular Weight 17.38
Separator Pres Drop 0.0 psi
COMPRESSOR
Bearings Rotors
Position Load Ibf L10 (hrs) Male Female
Male Inlet Radial 5947 45377 Rotor Thrust Direction Normal  Normal
Male Qutlet Radial a185 52594 Balance Piston Force 8306.91bf 0.0 Ibf
Female Inlet Radial 7314 34143 Inlet Blocking Dia 513 yin 685 pin
Female QOutlet Radial 13384 22486 Qutlet Blocking Dia 754 pin - 1046 pin
Male Axial 3847 26258 Max Rotor Body 1272 pin - 1734 pin
Female Axial 3415 46515 Max allowable deflection 2140 pin
Rotor Shaft Fatigue Safety Factor 2.20 1.87
ERRORS AND WARNINGS

Disclaimer: the information contained in this program is subject to change without notice. Frick reserves the right to final verification of all rating results.
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CoolWare v7.1.2 Registered To: Toromont Energy Systems - James Storoshenko

Customer Name Reference Date 3/12/2008 Run #1

End User Name ltem Screw Open Atmospheric Pressure  12.90 psi

Project Elevation 3577 it

COMPRESSOR - TDSH 283L

Compressor Power 1460.1 hp | Compression Ratio 5.36 | Eff Model Hydrocarbon Mix

Speed 3550 rpm | Volume Ratio 4.02 | Volumetric EFf 84.8%

Percent Suct Vol Flow 93.3% | ldeal Volume Ratio 4.02 | Adiabatic Eff 76.6%

Discharge Port Standard
Temperature Pressure Mass Flow Volume Flow Standard Volume Flow
(°F) {psig) {lbm/min) (cfm) {scfm) (MMSCFD)
Suction 80.0 48.8 374.7 1989.8 8181.0 11.781
Discharge 244.0 317.0 3747 483.6 8181.0 11.781
QIL SYSTEM

Qil Type CP-1516-100{ Qil Cooler Heat Rej 1889.9 kbtu/hr | Oil Pump Boost 0.0 psi

Oil Flow © 88.7 gpm | Main Inj Oit Temp : © © 160.0 °F{ Qil System Pres Drop ’ 10.0 psi

Main Inj Oil Flow 58.4 gpm | Bearing Ol Temp 160.0 °F | Main Inj Orifice Dia 0.469 in

Bearing Oil Flow 30.3 gpm | Oil Cocling Al Qil | Main Inj Cv 5.0

Qil Pump Piping All Qil | Main Inj Valve Pos 100.0% | Main Inj Valve Dia 1.00in

SYSTEM FLUID

Upstream Temperature 80.0 °F { Downstream Temperature 244.0 °F| Molecular Weight 17.38

Upstream Pressure 48.6 psig | Downstream Pressure 317.0 psig] Cp/Cv 1.30

Suct Line Superheat 0.0 °F | Disc Line Desuperheat 0.0 °F | Compressibility Z 0.98

Suct Line Pres Drop 0.0 psi | Disc Line Pres Drop 0.0 psi | _Molecular Weight 17.38

Separator Pres Drop 0.0 psi
ERRORS AND WARNINGS

Disclaimer: the information contained in this program is subject to change without notice. Frick reserves the right o final verification of all rating zesulls.
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Open System

BY JOHNSON CONTROLS
CoclWare v7.1.2 Registered To: Toromont Energy Systems - James Storoshenko
Customer Name Reference Date 3/12/2008 Run # 1
End User Name ltem Screw Open Atmospheric Pressure  12.90 psi
Project Elevation 3577 ft
COMPRESSOR - TDSH 283L
Compressor Power 1480.1 hp | Compression Ratio 5.368 | Eff Model Hydrocarbon Mix
Speed 3550 rpm | Volume Ratic 4.02 1 Volumetric Eff 84.8%
Percent Suct Vol Flow 93.3% | Ideal Volume Ratio 4.02 | Adiabatic Eff 76.6%
Discharge Port Standard
Temperature Pressure Mass Flow Volume Flow Standard Volume Flow
(°F) {pstg) {Ibm/min) (efm) (scfm) {MMSCFD)
Suction 80.0 48.6 747 1989.8 8181.0 11.781
Discharge 2440 317.0 3747 483.8 8181.0 11.781
OIL SYSTEM
it Type CP-1516-100 | Oil Cooler Heat Rej 18809.9 kbtu/hr { Oil Pump Boost 0.0 psi
Oil Flow © 88.7 gpm | Main Inj Gil Temp - ’ 160.0 °F | Qil System Pres Drop  ~ © 10.0 psi
Main Inj Oil Flow 58.4 gpm | Bearing Oil Temp 460.0 °F | Main Inj Orifice Dia 0.469 in
Bearing Oil Flow 30.3 gpm | Oil Cooling All Qil | Main inj Cv 50
Qil Pump Fiping All Oil | Main Inj Valve Pos 100.0% | Main Inj Valve Dia 1.00 in
SYSTEM FLUID
Upstream Temperature 80.0 °F | Downstream Temperature 244.0 °F| Molecular Weight 17.38
Upstream Pressure 48.6 psig } Downstream Pressure 317.0 psig| Cp/Cv 1.30
Suct Line Superheat 0.0 °F | Disc Line Desuperheat 0.0 °F| Compressibility Z 0.98
Suct Line Pres Drop 0.0 psi | Disc Line Pres Drop 0.0 psi | Molecufar Weight 17.38
Separator Pres Drop 0.0 psi
COMPRESSOR
Bearings Rotors
Position Load Lbf L10 (hrs) Male Female
Mate Inlet Radial 5282 67353 Rotor Thrust Direction Norma!  Normal
Male Outlet Radial 7761 92188 Balance Piston Force 10580.7 Ibf 0.0 lbf
Female Inlet Radial 8253 57576 inlet Blocking Dia 435 pin - 584 pin
Femate Outlet Radial 11992 32431 Outlet Blocking Dia 836 pin 911 pin
Male Axial 2008 184648 Max Rotor Body 1069 pin 1486 pin
Female Axial 3540 41765 Max allowable deflection 2140 pin
Rotor Shaft Fatigue Safety Factor 2.51 2.08
ERRORS AND WARNINGS

Disclalmer; the information contained in this program is subject to change without notice. Frick reserves the right to final verification of all rating results.




ERRORS AND WARNINGS
Disclaimer: the information contained in this prograrm is subject to change without notice. Frick reserves the right to final verification of all rating results.

Frick Oben Svet TorovonT)
BY JOHNSON CONTROLS pen ys em .

CoolWare v7.1.2 Registered To: Toromont Energy Systems - James Storoshenko

Customer Name Reference Date 3/12/2008 Run #2

End User Name Item Screw Open Atmospheric Pressure  12.90 psi
Project Elevation 3577 ft

COMPRESSOR - TDSH 283L
Compressor Power 1460.0 hp | Compression Ratio 4.61 | Eff Model Hydrocarbon Mix
Speed 3550 rpm { Volume Ratio 3.49 | Volumetric Eff 81.7%
Percent Suct Vol Flow 89.5% | ldeal Volume Ratio 3.49 | Adiabatic Eff 76.7%
Discharge Port Standard
Temperature Pressure Mass Flow Volume Flow Standard Volume Flow
(°F) {psig) (Ibm/min} (cfm) (scfm) (MMSCED)
Suction 80.0 58.6 420.1 1918.7 9712 13.207
Discharge 239.0 317.0 4201 538.3 9171.2 13.207
QIL SYSTEM
Oil Type CP-1516-100 | Oil Cooler Heat Rej 1731.2 kbtu/hr { Oil Pump Boost 0.0 psi
Qil Flow 86.8 gpm | Main Inj Oil Temp 160.0 °F | Oit System Prgs Drop 10.0 psi
Main Inj Qil Flow 57.3 gpm | Bearing Oil Temp 160.0 °F | Main Inj Orifice Dia 0.469 in
Bearing Oil Flow 29.3 gpm § Oil Cooling All Qil | Main Inj Cv 5.0
Qil Pump Piping All Oil | Main inj Valve Pos 100.0% | Main Inj Valve Dia 1.00in
SYSTEM FLUID
Upstream Temperature 80.0 °F | Downstream Temperature 239.0 °F| Molecular Weight 17.38
Upstream Pressure 58.6 psig | Downstream Pressure 317.0 psig| Cp/Cv 1.30
Suct Line Superheat 0.0 *F | Disc Line Desuperheat 0.0 °F| Compressibility Z 0.98
Suct Line Pres Drop 0.0 psi | Disc Line Pres Drop 0.0 psi|_Molecular Weight 17.38
Separator Pres Drop 0.0 psi
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CoolWare v7.1.2

Registered To: Toromont Energy Systems - James Storoshenko

Customer Name Reference Date 3/12/2008 Run#2
End User Name Itemn Screw Open Atmospheric Pressure  12.90 psi
Project Elevation 3577 ft

COMPRESSOR - TDSH 283L

Compressor Power 1480.0 hp | Compression Ratio 4.61 | Eff Model Hydrocarben Mix
Speed 3550 rpm | Volume Ratio 3.49 | Volumetric Eff 81.7%
Percent Suct Vol Flow 89.5% | Ideal Volume Ratio 3.49 | Adiabatic Eff 76.7%
Discharge Port Standard
Temperature Pressure Mass Flow Volume Flow Standard Volume Flow
(°F) {psig} {lbm/min} {cfm) (scfm) (MMSCFD)
Suction 80.0 58.6 420.1 1918.7 9171.2 13.207
Discharge 239.0 317.0 4201 538.3 9171.2 13.207
OIL SYSTEM
Qil Type CP-1516-100 | Oil Cooler Heat Rej 1731.2 kbtu/hr | Oil Pump Boost 0.0 psi
" Oil Flow 86.6 gpmt | Main Inj Oil Temp 160.0 °F’| Qil System Pres Drop ~ 10.0 psi
Main Inj Oil Flow 57.3 gpm | Bearing Oil Temp 160.0 °F [ Main Inj Orifice Dia 0.469in
Bearing Oil Fiow 29.3 gpm | Cil Ceoling All Oil | Main Inj Cv 5.0
Qil Pump Piping All Qil | Main Inj Valve Pos 100.0% | Main Inj Valve Dia 1.00in
SYSTEM FLUID
Upstream Temperature 80.0 °F | Downstream Temperature 239.0 °F}| Molecular Weight 17.38
Upsiream Pressure 58.6 psig | Downstream Pressure 317.0 psig| Cp/Cv 1.30
Suct Line Superheat 0.0 °F | Disc Line Desuperheat 0.0 °F| Compressibility Z 0.98
Suct Line Pres Drop 0.0 psi | Disc Line Pres Drop 0.0 psi|_Molecular Weight 17.38
Separator Pres Drop 0.0 psi
COMPRESSOR
Bearinas Rotors
Position Load Ibf L10 (hrs) Male Female
Male Inlet Radial 5271 67814 Rotor Thrust Direction Normal  Normat
Male Outlet Radial 7862 88305 Balance Piston Force 10254.6 Ibf 0.0 Ibf
Female Inlet Radial 6225 58426 inlet Blocking Dia 437 yin 583 pin
Female Qutlet Radial 12007 32293 Qutlet Blocking Diar 642 yin -~ 912 pin
Male Axial 2134 163827 Max Rotor Body 1077 pin - 1487 yin
Female Axial 3481 43924 Max allowable deflection 2140 pin
Rotor Shaft Fatigue Safety Factor 2.49 2.08

ERRORS AND WARNINGS

Disclaimer: the information conlained in this program is subject to change without notice. Frick reserves the right to final varification of all rating results.
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BY JOHNSON CONTROLS pen yStem ’
CoolWare v7.1.2 Registered To: Toromont Energy Systems - James Storoshenko

Customer Name Reference Date 3/12/2008 Run#3

End User Name ltem Screw Open Atmospheric Pressure 12,90 psi
Project Elevation 3577 ft

) COMPRESSOR - TDSH 283L
Compressor Power 1460.1 hp | Compression Ratio 4.05 | Eff Model Hydrocarbon Mix
Speed 3550 rpm | Volume Ratio 3.08 | Volumetric Eff 80.1%
Percent Suct Vol Flow 87.3% | Ideal Volume Ratic 3.09 | Adiabatic Eff 77.1%
Discharge Port Standard
Temperature Pressure Mass Flow Volume Flow Standard Volume Flow
{°F} (psig) {lbm/min) (cfm) (scfm) (MMSCFD}
Suetion 80.0 68.6 469.2 1880.1 10243.7 14.751
Discharge 233.8 317.0 469.2 596.8 10243.7 14.751
OIL SYSTEM
Qit Type CP-1516-100 | Cil Caoler Heat Rej 1571.3 kbtufhr | Oil Pump Boost 0.0 psi
Qil Flow 84.3 gpm | Main Inj Oil Temp 160.0 °F | Qil System Pres Drop 10.0 psi
Main Inj Oit Flow 56.0 gpm | Bearing Oil Temp 160.0 °F | Main inj Orifice Dia 0.469 in
Bearing Oil Flow 28.3 gpm { Oil Cooling All Qil | Main Inj Cv 50
Oil Pump Piping All Qil | Main Inj Valve Pos 100.0% | Main Inj Valve Dia 1.00 in
SYSTEM FLUID
Upstream Temperature 80.0 °F | Downstream Temperature 233.8 °F| Molecular Weight 17.38
Upstream Pressure 68.6 psig | Downstream Pressure 317.0 psig | Cp/Cv 1.30
Suct Line Superheat 0.0 °F | Disc Line Desuperheat 0.0 °F1 Compressibility 2 0.98
Suct Line Pres Drap 0.0 psi i Disc Line Pres Drop 0.0 psi | Molecular Weight 17.38
Separator Pres Drop 0.0 psi
ERRORS AND WARNINGS

Disciaimer: the information contained in this program is subiect to change without notice. Frick reserves the right to final verification of all rating results.
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CoolWare v7.1.2

Registered To: Toromont Energy Systems - James Storoshenko

Project

Custemer Name Reference Date 3/12/2008 Run#3
End User Name ltem Screw Open Atmospheric Pressure 12,90 psi
Elavation 3577 1t

COMPRESSOR - TDSH 283L

Disciaimer: the information contained in this program is subject to change without netice. Erick reserves the right to final verification of all rating results.

Compressor Power 1460.1 hp | Compression Ratio 4.05 | Eff Model Hydrocarbon Mix
Speed 3550 rpm | Volume Ratio 3.09 | Volumetric Eff 80.1%
Percent Suct Vol Flow 87.3% | Ideal Volume Ratio 3.09 | Adiabatic Eff 77.1%
Discharge Port Standard
Temperature Pressure Mass Flow Volume Flow Standard Volume Flow

{°F) {psig) {lbm/min) {cfm) {scfm) {MMSCFD}
Suction 80.0 68.6 469.2 1880.1 10243.7 14.751
Discharge 233.8 317.0 469.2 596.8 10243.7 14.751

OIL SYSTEM
Qil Type CP-1516-100 | Oil Cooler Heat Rej 1571.3 kbtu/hr{ Qil Pump Boost 0.0 psi
Oil Flow - 84.3 gpm | Main Inj Gil Temp 160.0 °F | Qil System Pres Drop 10.0 psi
Main Inj Ol Flow 56.0 gpm | Bearing Oil Temp 160.0 °F | Main Inj Orifice Dia 0.469 in
Bearing Oil Flow 28.3 gpm | Qil Cooling All Qil | Main Inj Cv 50
Oil Pump Piping All Qil | Main Inj Valve Pos 100.0% | Main Inj Valve Dia 1.00in
SYSTEM FLUID
Upstream Temperature 80.0 °F | Downstream Temperature 233.8 °F| Maolecular Weight 17.38
Upstream Pressure 68.6 psig | Downstream Pressure 317.0 psig] Cp/Cv 1.30
Suct Line Superheat 0.0 °F | Disc Line Desuperheat 0.0 °F| Compressibility Z 0.98
Suct Line Pres Drop 0.0 psi | Disc Line Pres Drop 0.0 psi | Molecular Weight 17.38
Separator Pres Drop 0.0 psi
COMPRESSOR
Bearings Rotors
Position Load Ibf L10 {hrs) Male Female
Male Intet Radial 5324 85601 Rotor Thrust Direction Normal  Normal
Male Outlet Radial 7975 84220 Balance Piston Force 9841.7 Ibf 0.0 bf
Female Inlet Radial 6309 55895 Inlet Blocking Dia 444 pin - 592 gin
Female Qutlet Radial 12108 31404 Outlet Blocking Dia 652 pin 924 yin
Male Axial 2413 106310 Max Rotor Body 1096 pwin 1510 pin
Female Axial 3434 45746 Max allowable deflection 2140 pin
Rotor Shaft Fatigue Safety Factor 2.46 2.07
ERRORS AND WARNINGS
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BY JOHNSON CONTROLS

TDSH 283L
Open System

{{ TORONIONT B

"Ry, ENERGY SYSTEMS P

CoolWare v7.1.2

Registered To: Toromont Energy Systems - James Storoshenko

Project

Customer Name Reference Date 3/12/2008 Run#4
End User Name Item Screw Open Atmospheric Pressure  12.90 psi
Elevation 3577 ft

COMPRESSOR - TDSH 283L

Disclaimer: the information contained in this program is subject to change without notice. Frick reserves the right to final verification of all rating results.

ERRORS AND WARNINGS

Compressor Power 1480.1 hp | Compression Ratic 3.61 | Eff Model Hydrocarbon Mix
Speed 3550 rpm | Volume Ratio 2.78 | Volumetric Eff 79.5%
Percent Suct Vol Flow 86.4% | Ideal Volume Ratio 2.78 | Adiabatic Eff 77.7%
Discharge Port Standard
Temperature Pressure Mass Flow Volume Flow Standard Volume Flow

(°F) {psig) (Ibm/min} {cfm) {scfm) (MMSCFD)
Suction 80.0 78.6 522.7 1865.7 11412.3 16.434
Discharge 228.4 317.0 522.7 659.8 11412.3 16.434

OIL SYSTEM
Oil Type CP-1516-100 | Qil Cooler Heat Rej 1410.0 kbtu/hr § Gil Pump Boost 0.0 psi
Oit Flow 81.7 gbm | Main Inj Oil Temp 160.0 °F | Oil System Pres Drop 10.0 psi
Main [nj Ol Flow 54.4 gpm | Bearing Oil Temp 160.0 °F | Main Inj Orifice Dia 0.489in
Bearing Oil Flow 27.2 gpm | Oil Cooling All Qil | Main Inj Cv 5.0
Oil Pump Piping All ©il | Main Inj Valve Pos 100.0% | Main Inj Valve Dia 1.00in
SYSTEM FLUID
Upstream Temperature 80.0 °F | Dawnstream Temperature 228.4 °F| Molecufar Weight 17.38
Upstream Pressure 78.6 psig | Downstream Pressure 317.0 psig| Cp/Cv 1.30
Suct Line Superheat 0.0 °F | Disc Line Desuperheat 0.0 °F| Compressibility Z 0.98
Suct Line Pres Drop 0.0 psi | Disc Line Pres Drop 0.0 psi|_Molecular Weight 17.38
Separator Pres Drop 0.0 psi




—— gyl TDSH 283L "
Frick g Toromont }
BY JOHNSON CONTROLS Open SyStem R
CoolWare v7.1.2 Registered To: Toromont Energy Systems - James Storeshenko
Customer Name Reference Date 3/12/2008 Run# 4
Engd User Name ltem Screw Open Atmospheric Pressure 12,90 psi
Project Elevation 3577 fi

COMPRESSOR - TDSH 283L

Compressor Power 1460.1 hp | Compression Ratio 3.61 | Eff Model Hydrocarbon Mix

Speed 3550 rpm | Velume Ratio 2.78 | Volumetric Eff 79.5%

Percent Suct Vol Flow 86.4% | ldeal Volume Ratic 2.78 | Adiabatic Eff 77.7%

Discharge Port Standard
Temperature Pressure Mass Flow Yolume Flow Standard Volume Flow
{°F) (psig) {lbm/min) {cfm) {scfm) {MMSCFD)
Suction 80.0 78.6 522.7 1865.7 11412.3 16.434
Discharge 228.4 317.0 522.7 659.8 11412.3 16.434
OIL SYSTEM

Oil Type CP-1516-100 | Qil Cooler Heat Rej 1410.0 kbtu/nr | Oil Pump Boost 0.0 psi

QOil Flow © 81.7 gpm | Main Inj Oil Temp - 160.0 °F | Oil System Pres Drop 10.0 psi

Main Inj Oil Flow 54.4 gpm | Bearing Qil Temp 160.0 °F | Main Inj Orifice Dia 0.469in

Bearing Qil Flow 27.2 gpm | Oil Cooling All Oil | Main Inj Cv 5.0

Qit Pump Piping All Oil | Main Inj Valve Pos 100.0% | Main Inj Valve Dia 1.00 in

SYSTEM FLUID

Upstream Temperature 80.0 °F | Downstream Temperature 228.4 °F | Molecular Weight 17.38

Upstream Pressure 78.6 psig | Downstream Pressure 317.0 psig} Cp/Cv 1.30

Suct Line Superheat 0.0 °F | Disc Line Desuperheat 0.0°F| Compressibility Z 0.98

Suct Line Pres Drop 0.0 psi | Disc Line Pres Drop 0.0 psi|_Molecular Weight 17.38

Separator Pres Drop 0.0 psi
COMPRESSOR
Bearings Rotors

Position Load Ibf L10 (hrs) Maie Female

Male Inlet Radial 5378 63454 Rotor Thrust Direction Normal  Normal

Male Qutlet Radial 8040 81951 Baiance Piston Force 042891bf  0.01bf

Female Inlet Radial 6459 51686 Inlet Blocking Dia 452 pin 605 yin

Female Outlet Radial 12173 30854 Outtet Blocking Dia 661 pin - 936 pin

Male Axial 2669 78638 Max Rotor Bedy 1114 gin 1537 pin

Female Axial 3382 47919 Max allowable deflection 2140 pin

Rotor Shaft Fatigue Safety Factor 2.44 2.06
ERRORS AND WARNINGS

i reserves the right to final verification of all rating resuits.

———

Disclaimer: the information contained in this program is sublect to change without notice. Fri




Frick Open Syst Cooon)
BY JOHNSON CONTROLS pen ys em , '
CoolWare v7.1.2 Registered To: Toromont Energy Systems - James Storoshenko
Customer Name Reference Date 3/12/2008 Run#5
End User Name ' Item Screw Open Atmospheric Pressure  12.90 psi
Project Elevation 3577 ft
COMPRESSOR - TDSH 283L
Compressor Power 1460.1 hp | Compression Ratio 3.25| Eff Model Hydrocarbon Mix
Speed 3550 rpm | Volume Ratio 2.53 | Volumetric Eff 79.6%
Percent Suct Vol Flow 86.4% { Ideal Volume Ratio 2.53 | Adiabatic Eff 78.3%
Discharge Port Standard
Temperature Pressure Mass Flow Volume Flow Standard Volume Flow
{°F) {psig) {lbm/min) {cfm) {scfm) (MMSCFD)
Suction 80.0 88.6 580.5 1867.8 12674.0 18.251
Discharge 223.0 317.0 580.5 726.9 12674.0 18.251
OIL SYSTEM
Cil Type CP-1516-100 | Oil Cooler Heat Rej 1249.8 kbtu/hr | Oil Pump Boost 0.0 psi
Qil Flow 78.9 gpm | Main Inj Qil Temp - 160.0 °F [ il System Pres Drop 10.0 psi
Main Inj Oil Flow 52.7 gpm | Bearing Qil Temp 160.0 °F | Main Inj Orifice Dia 0.469 in
Bearing Qil Flow 26.2 gpm | Oil Coaling All Qil | Main Inj Cv 5.0
Oii Pump Piping All Qil | Main Inj Valve Pos 100.0% | Main Inj Valve Dia 1.00 in
SYSTEM FLUID
Upstream Temperature 80.0 °F | Downstream Temperature 223.0 °F] Molecular Weight 17.38
Upstream Pressure 88.8 psig | Downstream Pressure 317.0 psig| Cp/Cv 1.30
Suct Line Superheat 0.0 °F | Disc Line Desuperheat 0.0 °F | Compressibility Z 0.98
Suct Line Pres Drop 0.0 psi| Disc Line Pres Drop 0.0 psi | Molecular Weight 17.38
Separator Pres Drap 0.0 psi

ERRORS AND WARNINGS

Disclaimer: the information contained in this program is subject to change without natice. Frick reserves the right lc final verification of alj rating results,




rick TDSH 283L
Open System

¢ ToRomonT )

%, ENERGY SYSTEMS

BY JOHNSON CONTROLS
CoolWare v7.1.2 Registered To: Toromont Energy Systems - James Storoshenko
Customer Name Reference Date 3/12/2008 Run#5
End User Name ltem Screw Open Atmospheric Pressure  12.90 psi
Project Elevation 3577 ft
COMPRESSOR - TDSH 283L
Compressor Power 1460.1 hp | Compression Ratio 3.25) Eff Model Hydrocarbon Mix
Speed 3550 rpm | Volume Ratio 2.53 | Volumetric Eff 79.6%
Percent Suct Vol Flow 86.4% | ideal Volume Ratio 2.53 | Adiabatic Eff 78.3%
Discharge-Port Standard
Temperature Pressure Mass Flow Volume Flow Standard Volume Flow
{°F) (psig} {lbm/min} {¢fm) {scfm) {(MMSCFD)
Suction 80.0 88.6 580.5 1867.8 12674.0 18.251
Discharge 2230 317.0 580.5 7269 12674.0 18.251
OiL SYSTEM
il Type CP-1516-100 | Qil Cacler Heat Rej 12489 8 khtu/hr | Oil Pump Boost 0.0 psi
Oil Flow 78.9 gpm | Main Inj Oil Temp 160.0 °F |'Oil System Pres Drop ’ ~10.0 psi
Main Inj Oil Flow 52.7 gpm | Bearing Oil Temp 160.0 °F | Main Inj Orifice Dia 0.469 in
Bearing Oil Flow 26.2 gpm | Oil Cooling All Oil | Main Inj Cv 5.0
Oil Pump Piping Al Qit{ Main Inj Valve Pos 100.0% | Main Inj Valve Dia 1.00 in
SYSTEM FLUID
Upstream Temperature 80.0 °F | Downstream Temperature 223.0 °F| Molecular Weight 17.38
Upstream Pressure 88.6 psig | Downstream Pressure 317.0 psig| Cp/Cv 1.30
Suct Line Superheat 0.0 °F | Disc Line Desuperheat 0.0 °F| Compressibility Z 0.98
Suct Line Pres Drop 0.0 psi | Disc Line Pres Drop 0.0 psi | _Molecular Weight 17.38
Separator Pres Drop 0.0 psi
COMPRESSOR
Bearings Rotors
Position Load Ibf L10 {hrs}) Male Female
Male Inlet Radial 5412 62122 Rotor Thrust Direction NMormal  Normal
Male Qutlet Radial 8029 82342 Batance Piston Force 9016.11bf 0.0 1bf
Female Inlet Radial 6611 47824 Inlet Blocking Dia 457 pin 616 pin
Female QOutlet Radial 12172 30859 Outlet Blocking Dia 665 hin 944 pin
Male Axial 2803 61098 Max Rotor Body 1125 pin - 1559 pin
Female Axial 3326 50366 Max alfowable deflection 2140 pin
Rotor Shaft Fatigue Safety Factor 2.44 2.06
ERRORS AND WARNINGS

Disclaimer: the information contained in this program is subject to change without notice_ Frick reservas the right Lo final verification of all rating results.




Disclaimer: the information contained in this prograrn is subject to change without notice. Frick reserves the right to final verification of all rating results.

I f E—
Frick orDSH 2831 rosouont
BY JOHNSON CONTROLS pen ys em ' ’
CoolWare v7.1.2 Registered To: Toromont Energy Systems - James Storoshenko

Customer Name Reference Date 3/12/2008 Run#6

End User Name fiem Screw Open Atmospheric Pressure  12.90 psi
Project Elevation 3577 ft

COMPRESSOR - TDSH 283L
Compressor Power 1480.2 hp | Compression Ratio 2.96 | Eff Modet Hydrocarhon Mix
Speed 3550 rpm | Volume Ratio 2.33| Volumetric Eff 80.4%
Percent Suct Vol Flow 87.0% | Ideal Volume Ratio 2.331 Adiabatic Eff 79.0%
Discharge Port Standard
Temperature Pressure Mass Flow Volume Flow Standard Volume Flow
(°F) (psig) (Ibm/min) (cfm) {scfm) {MMSCFD)
Suction 80.0 98.6 643.9 1885.9 14057.4 20.243
Discharge 217.3 317.0 643.9 799.5 14057.4 20.243
OIL SYSTEM
Oil Type CP-1516-100 | Qil Cooler Heat Rej 1089.5 kbtu/hr | Oit Pump Boost 0.0 psi
Qil Flow 75.8 gpm | Main Inj Oil Temp 160.0 °F | Oil System Pres Drop : 10.0 psi
Main Inj Oil Flow 50.6 gpm | Bearing Oil Temp 160.0 °F | Main Inj Orifice Dia 0.489 in
Bearing Oil Flow 25.2 gpm | Qil Cooling All Qi1 | Main Inj Cv 5.0
Oil Pump Piping Ali Oil | Main Inj Valve Pos 100.0% | Main Inj Valve Dia 1.00in
SYSTEM FLUID
Upstream Temperature 80.0 °F | Downstream Temperature 217.3 °F| Molecular Weight 17.38
Upstream Pressure 98.6 psig | Downstream Pressure 317.0 psig| Cp/Cv 1.30
Suct Line Superheat 0.0 °F | Disc Line Desuperheat 0.0 °F| Compressibility Z 0.98
Suct Line Pres Drop 0.0 psi | Disc Line Pres Drop 0.0 psi | Molecutar Weight 17.38
Separator Pres Drop 0.0 psi
ERRORS AND WARNINGS




Frick Oben Sust TorovonT)
1By JOHNSON CONTROLS pen ys em o J
CoolWare v7.1.2 Registered To: Toromont Energy Systems - James Storoshenko
Customer Name Reference Date 3/12/2008 Run#6
End User Name ftem Screw Open Atmospheric Pressure  12.90 psi
Project Elevation 3577 ft
COMPRESSOR - TDSH 283L
Compressor Power 1460.2 hp | Compression Ratio 2.96 | Eff Model Hydrocarbon Mix
Speed 3550 rpm | Volume Ratio 2.33| Volumetric Eff 80.4%
Percent Suct Vol Flow 87.0% | Ideal Volume Ratio 2.33 | Adiabatic Eff 79.0%
Discharge Port Standard
Temperature Pressure Mass Flow Volume Flow Standard Volume Flow
(°F) {psig) {lbm/min} {cfm) {scfm) {MMSCFD}
Suction 80.0 98.6 643.9 1885.9 14057.4 20.243
Discharge 217.3 317.0 643.9 799.5 14057.4 20.243
OIL SYSTEM
Oil Type CP-1516-100{ Qil Cooler Heat Rej 1089.5 kbtu/hr | Qil Pump Boost 0.0 psi
Qil Fiow - 75.8 gpim | Main Inj Oil Temp 160.0 °F | Oil System Pres Drop 10.0 psi
Main Inj Oil Flow 50.6 gpm | Bearing Oit Temp 160.0 °F | Main inj Orifice Dia 0.469in
Bearing Qil Flow 25.2 gpm | Oil Cooling All Oil | Main Inj Cv 50
Oil Pump Piping All Oil | Main Inj Valve Pos 100.0% | Main Inj Valve Dia 1.001in
SYSTEM FLUID
Upstream Temperature 80.0 °F | Downstream Temperature 217.3 °F | Molecular Weight 17.38
Upstream Pressure 98.6 psig | Downstream Pressure 317.0 psigl Cp/Cv 1.30
Suct Line Superheat 0.0 °F | Disc Line Desuperheat 0.0 °F| Compressibility Z 0.98
Suct Line Pres Drop 0.0 psi | Disc Line Pres Drop 0.0 psi|_Molecular Weight 17.38
Separator Pres Drop 0.0 psi
COMPRESSOR
Bearings Rotors
Position Load Ibf L1Q (hrs) Male Female
Male inlet Radial 5491 59181 Rotor Thrust Direction Normal  Normal
Male Outlet Radial 8010 83001 Balance Piston Force 8603.31bf 0.0 Ibf
Female Inlet Radial 6863 42212 Inlet Blocking Dia 464 Win - 634 pin
Female Outlet Radial 12222 30442 Qutlet Blocking Dia 670 pin - 959 pin
Male Axial 3156 47529 Max Rotor Body 1141 yin 1595 pin
Female Axial 3270 52989 Max allowable deflection 2140 pin
Rotor Shaft Fatigue Safety Factor 2.44 2.05
ERRORS AND WARNINGS

Disclaimer: the information contained in this program is subject to change without notice. Frick reserves the right to final vedfication of all rating results,
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CoolWare v7.1.2

Registered To: Toromont Energy Systems - James Storoshenko

Project

Run#7

Customer Name Reference Date 3/12/2008
End User Name lem Screw Open Atmospheric Pressure 12,90 psi
Elevation 3577 1t

COMPRESSOR - TDSH 283L

ERRORS AND WARNINGS

Disclaimer: the information contained in this program is subject to change without nolice. Frick reserves the right to final verification of all rating results.

Compressor Power 1480.2 hp | Compression Ratio 2.72 | Eff Model Hydrocarbon Mix
Speed 3550 rpm | Volume Ratio 2.20 | Volumetric Eff 81.8%
Percent Suct Vol Flow 88.4% | Ideai Volume Ratio 2.16 | Adiabatic Eff 79.9%
Discharge Port Standard
Temperature Pressure Mass Flow Volume Flow Standard Volume Flow

(°F}) (psig} (Ibm/min} {cfm) {scfm) (MMSCFD)
Suction 80.0 108.6 714.2 1919.5 15591.6 22.452
Discharge 211.3 317.0 714.2 879.0 15591.6 22.452

OIL SYSTEM
Qil Type CP-1516-100 | Qil Cooler Heat Rej 929.1 kbtushr | Qil Pump Boost 0.0 psi
Oil Flow © 72.3 gpm | Main Inj Oil Temp © 160.0 °F ] Qil System Pres Drop 10.0 psi
Main Inj Oil Flow 48.2 gpm | Bearing Gil Temp 160.0 °F | Main Inj Orifice Dia 0.489in
Bearing Oil Flow 241 gpm | Qil Cooling All Qil | Main Inj Cv 5.0
Qil Pump Piping All Gil | Main Inj Valve Pos 100.0% | Main Inj Valve Dia 1.00in
SYSTEM FLUID
Upstream Termnperature 80.0 °F | Downstream Temperature 211.3 °F| Molecular Weight 17.38
Upstream Pressure 108.6 psig | Downstream Pressure 317.0 psig| Cp/Cv 1.30
Suct Line Superheat 0.0 °F | Disc Line Desuperheat 0.0 °F} Compressibility Z 0.98
Suct Line Pres Drop 0.0 psi | Disc Line Pres Drop 0.0 psi |_Molecular Weight 17.38
Separator Pres Drop 0.0 psi




— A
Frick O St (oo
BY JOHNSON CONTROLS pen yS em o
CoolWare v7.1.2 Registered To: Toromont Energy Systems - James Storoshenko
Customer Name Reference Date 3/12/2008 Run#7
End User Name ltem Screw Open Atmospheric Pressure 12,90 psi
Project Elevation 3B7T #t
COMPRESSOR - TDSH 283L
Compressor Power 1460.2 hp | Compression Ratio 2.72 | Eff Model Hydrocarbon Mix
Speed 3550 rpm | Volume Ratio 2.20 | Volumetric Eff 81.8%
Percent Suct Vol Flow 88.4% | ideal Volume Ratio 2.18 | Adiabatic Eif 79.9%
Discharge Port Standard
Temperature Pressure Mass Flow Volume Flow Standard Velume Flow
(°F) {psig) {lbm/min} {cfm) (scfm) (MMSCFD)
Suction 80.0 108.6 714.2 1919.5 15591.6 22.452
Discharge 211.3 317.0 714.2 879.0 15591.6 22.452
OIL SYSTEM
Oit Type CP-1516-100 | Oit Cooler Heat Rej 929.1 kbtu/hr | Oit Pump Boost 0.0 psi
Oil Flow * 72.3 gpm | Main Inj Qi Temp - 160.0 °F | Qil System Pres Drop 10.0 psi
Main Inj Oil Flow 48.2 gpm { Bearing Oil Temp 160.0 °F | Main Inj Orifice Dia 0.469 in
Bearing Oil Flow 24.1 gpm | Oil Cocling All Gil | Main Inj Cv 5.0
Qil Pump Piping All Qil | Main Inj Valve Pos 100.0% | Main Inj Valve Dia 1.00 in
SYSTEM FLUID
Upstream Temperaiure 80.0 °F | Downstream Temperature 211.3 °F| Molecular Weight 17.38
Upstream Pressure 108.6 psig | Pownstream Pressure 317.0 psig| Cp/Cv 1.30
Suct Line Superheat 0.0 °F | Disc Line Desuperheat 0.0 °F | Compressibility Z 0.98
Suct Line Pres Drop 0.0 psi | Disc Line Pres Drop 0.0 psi|_Molecular Weight 17.38
Separator Pres Drop 0.0 psi
COMPRESSOR
Bearings Rotors
Position Load Ibf L10 (hrs) Male Female
Male Inlet Radial 5551 57077 Rotor Thrust Direction Normal  Normal
Male Outlet Radial 7972 84320 Balance Piston Force 8190.41bf  0Q.0Ibf
Female Inlet Radial 7024 37802 Inlet Blocking Dia 470 gin 650 pin
Female Qutlst Radial 12241 30285 Outlet Blocking Dia 672 pin 971 pin
Male Axial 3476 35576 Max Rotor Body 1152 yin 16286 pin
Female Axial 3232 54902 Max allowable deflection 2140 pin
Rotor Shaft Fatigue Safety Factor 2.45 2.05
ERRORS AND WARNINGS

fication of all rating resulls.

the information contained in this program is subject fo change without notice. Frick reserves the right to fingl veri

Disclaimer:
(Einle]




rick Oben S Toromont)
BY JOHNSON CONTROLS pen yStem s i
CoolWare v7.1.2 Registered To: Toromont Energy Systems - James Storoshenko
Customer Name Reference Date 3/12/2008 Run#8
End User Name Item Screw Open Atmospheric Pressure  12.80 psi
Project Elevation 3577 f

COMPRESSOR - TDSH 2383L
Compressor Power 1460.1 hp | Compression Ratio 2.51 | Eff Model Hydrocarbon Mix
Speed 3550 rpm | Volume Ratio 2.20 | Volumetric Eff 83.1%
Percent Suct Vol Flow 89.6% | Ideal Volume Ratio 2.02 | Adiabatic Eff 80.2%
Discharge Port Standard
Temperature Pressure Mass Flow Volume Flow Standard Volume Flow
(°F) (psig) {lbm/min} {cfm) {scfm) (MMSCFD)
Suction 80.0 118.6 785.7 1951.2 17153.4 24,701
Discharge 205.7 317.0 785.7 958.9 171563 4 24.701
OIL SYSTEM
il Type CP-1516-100 | Qil Cooler Heat Rej 782.1 kbtu/hr | Oil Pump Boost 0.0 psi
Oil Flow 68.5 gpm | Main Inj Oil Temp 160.0 °F | Oil Systerti Pres Drop 10.0 psi
Main Inj Qil Flow 45.5 gpm | Bearing Oil Temp 1680.0 °F | Main Inj Orifice Dia 0.469 in
Bearing Qil Flow 23.0 gpm | Oil Cooling All Oil | Main Inj Cv 5.0
Qil Pumgp Piping All Oil | Main Inj Valve Pos 100.0% | Main tnj Valve Dia 1.00in
SYSTEM FLUID
Upstream Temperature 80.0 °F | Downstream Temperature 205.7 °F | Molecular Weight 17.38
Upstream Pressure 118.6 psig | Downstream Pressure 317.0 psig} Cp/Cv 1.30
Suct Line Superheat 0.0 °F | Disc Line Desuperheat 00°F Compressibilit_y z 0.98
Suct Line Pres Drop 0.0 psi | Disc Line Pres Drop 0.0 psi | Molecular Weight 17.38
Separator Pres Drop 0.0 psi
ERRORS AND WARNINGS

Discaimer: the information contained in this program is subject to change without notice. Frick reserves the right to final verification of all rating results.
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BY JOHNSON CONTROLS pen yS em B '
CoolWare v7.1.2 Registered To: Toromont Energy Systems - James Storoshenko
Customer Name Reference Date 3/12/2008 Run#8
End User Name ltem Screw Open Atmospheric Pressure  12.90 psi
Project Elevation 3677 fi
COMPRESSOR - TDSH 283L
Compressor Power 1460.1 hp | Compression Ratic 2.511 Eff Model Hydrecarbon Mix
Speed 3550 rpm | Velume Ratio 2.20 | Volumetric Eff 83.1%
Percent Suct Vol Flow 89.6% | [deal Volume Ratio 2.02 | Adiabatic Eff 80.2%
Discharge Port Standard
Temperature Pressure Mass Fiow Volume Flow Standard Volume Flow
(°F) (psig) (Ibm/min) (cfmy} (scfm) (MMSCFD)
Suction 80.0 118.6 785.7 1951.2 17153.4 24,7014
Discharge 205.7 317.0 785.7 958.9 17153.4 24.701
OIL SYSTEM
QOil Type CP-1516-100 | Oif Cooler Heat Rej 782.1 kbtu/hr | Gil Pump Boost 0.0 psi
Oil Fiow 68.5 gpm | Main [nj Oil Temp 160.0 °F | Gil System Pres Drop 710.0 psi
Main Inj Oil Flow 45.5 gpm | Bearing Oil Temp 160.0 °F | Main Inj Orifice Dia (0.469 in
Bearing Qil Flow 23.0 gpm | Oil Cooling All Oil{ Main Inj Cv 5.0
Oil Pump Piping Al Qil { Main Inj Valve Pos 100.0% | Main Inj Valve Dia 1.00 in
SYSTEM FLUID
Upstream Temperature 80.0 °F | Downstream Temperature 205.7 °F| Molecular Weight 17.38
Lipstream Pressure 118.6 psig | Downstream Pressure 317.0 psig; Cp/Cv 1.30
Suct Line Superheat 0.0 °F | Disc Line Desuperheat 0.0 °F | Compressibility Z 0.98
Suct Line Pres Drop 0.0 psi | Disc Line Pres Drop 0.0 psi | Molecular Weight 17.38
Separator Pres Drop 0.0 psi
COMPRESSOR
Bearings Rolors
Position Load lbf L10 (hrs) Male Female
Male Inlet Radial 5671 53157 Rotor Thrust Direction Normal  Normal
Male Qutlet Radial 8097 80069 Balance Piston Force 7777.60bf 0.0 Ibf
Female Inlet Radial 7381 33122 Inlet Blocking Dia 481 yin 671 pin
Female Qutlet Radial 12402 28093 Qutlet Biocking Dia 686 pin 992 pin
Male Axial 3871 25757 Max Rotor Body 1180 pin 1673 pin
Female Axial 3206 56248 Max allowable deflection 2140 pin
Rotor Shaft Fatigue Safety Factor 2.42 2.02
ERRORS AND WARNINGS

Disclaimer: the information contained in this program is subject to change without notice. Frick reserves the right to final varification of all rating results.






