
Heat Transfer Calculation By: 

• Evzitlicoi 
17321 - 106 Ave 
Edmonton, Alberta 
T5S 1E7 
p (780)483-0141 
f (780)489-4302 

Rev: 5 - Revised System Descnption 
Date: 2013-03-14 

For.  Cenovus Osprey CSS Pilot Project 
c/o Genivar 
Multiphase Pump Building 
ELECTRICAL ROOM 
HVAC System Design 

Design Conditions . 	Latitude 

Indoor: 

55 Time 4 00 PM 

Outdoor 
Summer temperature 75 F ( 24 C) Summer temperature dB 	82 F 	( 28 C) 
Winter temperature 64 F ( 18 C) wB 	64 F 	( 18 C) 
Hum Ratio AW 	0 00253 Winter temperature -40 F 	( -40 C) 

Summer grains of moisture 82 gr./lb 
Daily temperature range 20 F 	( 11 C) 

U-Values (1/R): 
Floor 	R 30 	= 1 / 30 = 0 033 Room Volume: 

Walls 	R 12 	= 1 / 12 = 0 083 measured from drawings 2,279 ft3( 64 534 m3 ) 
Roof 	R 24 	= 1 / 24 = 0 042 
Windows 	R 2 	= 1 / 2 = 0 500 
Doors 	R 7 	= 1 / 7 = 0 143 

Building Components: 
Area, Length 
	

Sensible 
	

Latent Gain 
	

Total Heat 
	

Total Heat 
CFM or BTUH 
	

Gain (BTUH) 
	

(BTUH) 
	

Gain (BTUH) 
	

Loss (BTUH) 

• Floor 	 157 sqft 
N Wall 	 170 sqft 

S Wall 	 209 sqft 

W Wall 	 174 sqft 

Window Area 	 4 sqft 

2 Man Doors 	 17 sqft 

Partition Wall (R12) 	174 sqft 

Roof 	 162 sqft 

People 	 2 ppl 

Ventilation 	 160 CFM 

Winter Infilt (2ACH) 	76 CFM 

Given Heat Gain 	 7 50 kW 

Lighting (1W/sqft) 	 157 W 

Summary: 

Neat Loss.  

Ventilation Loss 
	

18,354 BTUH 

Building Loss 
	

15,214 BTUH 

Total Heat Loss 
	

33,568 BTUH 

33 0 	 33 544 

68 0 	 68 1,473 

318 0 	 318 1,811 
120 0 	 120 1,508 

334 0 	 334 208 
41 0 	 41 253 

327 0 	 327 0 
551 0 	 551 702 
500 400 	 900 

1,232 1,959 	 3,191 18,354 
- 8,714 

25,589 0 	 25,589 

536 0 	 536 

29,648 2,359 	 32,007 33,568 

Peat Gain: 

( 	54 kW) Given Heat Gain 25,589 BTUH ( 7 5 kW) 
( 	4 5 kW) Building Gain (+10%) 7,061 BTUH ( 2 1 kW) 

( 	9.8 kW) Total Heat Gain 32,649 BTUH ( 9.6 kW) 

• 
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PERMIT NUMBER P 2487 
The Association of Professional Engineers, 

Geologists and Geophysicists of Alberta 

PERMIT 

Heat Transfer Calculation By: 

• EArza.lico, 
17321 - 106 Ave 
Edmonton, Alberta 
T5S 1E7 
p (780)483-0141 
f (780)489-4302 

Rev .  5 - Revised System Descnption 
Date: 2013-03-14 

For: Cenovus Osprey CSS Pilot Project 
c/o Genivar 
Multiphase Pump Building 
ELECTRICAL ROOM 
HVAC System Design 

System Description .  
The HVAC equipment required for this system is one 732Us [1550CFM) 4ton cooling / 9kW heating wall mounted unit with minimum 
75Us [160CFM] outdoor air Wall mounted unit has 2" pleated filter and remote mounted heat/cool thermostat All equipment shall be 
rated for use in a general purpose area Refer to EL Room supplementary calc for emergency summer cooling supply fan sizing 

Summer (cooling) .  
Dunng the cooling season, the HVAC unit shall maintain the cooling set point of 24C [75F] during peak loading 

Winter (heating): 
Dunng the heating season, the HVAC unit shall maintain the room at 13C [55F] dunng peak loading 

Notes. 
1 HVAC system is based on the information and the project specs which were available at the time of design 

2 No winter infiltration allowed for due to room pressure Building assumed to be constructed to an average tightness rating 

3 Heating requirements are based on building losses with no internal equipment heat gains present 

4 Room volume is measured from the architectural drawings provided and represents the volume when the room is empty 

5 Heat gains given by Bomemann Inc 

Calculation reviewed by 
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Heat Transfer Calculation By: 

EVEARCO1 
17321 - 106 Ave 
Edmonton. Alberta 
158 1E7 
p (780)483-0141 
I (780)489-4302 

Rev: 2 - Issued for Construction 
Date: 2013-02-15 

For: Cenovus Osprey CSS Pilot Project 
do Genwar 
Multiphase Pump Building 
ELECTRICAL ROOM - Supply Fan Sizing 
HVAC System Design 

Design Conditions: Latitude 	55 Time 4 00 PM 

Indoor: 
Summer temperature 
Winter temperature 
Hum Ratio AW 

95 F 
64 F 

0 00253 

( 35 C) 
( 18 C) 

Outdoor. 
Summer temperature 

Winter temperature. 
Summer grains of moisture 
Daily temperature range 

	

dB 82 F 	( 28 C) 

	

w8 64 F 	( 18 C) 

	

-40 F 	( -40 C) 
82 gr/lb 

	

20 F 	( 11 C) 

U-Values (1/R): 
Floor 	R 30 

Walls 	R 12 

Roof 	R 24 
Windows R 2 
Doors 	R 7 

= 1 / 30 	= 0 033 

= 1 / 12 	= 0 083 
= 1 / 24 	= 0 042 
= 1 / 2 	= 0 500 
= 1 / 7 	= 0 143 

Room Volume: 
moasurod from drawings 	 2,279 ft3( 64 534 m3 ) 

Building Components: 
Area, Length 	Sensible 

CFM or BTUH Gain (BTUH) 

157 sqft 
170 sqft 

209 sqft 

174 sqft 

4 sqft 

17 sqft 

174 sqft 

162 sqft 

2 ppl 

0 CFM 

76 CFM 

7 50 kW 

157 W 

0 BTUH 

0 8711H 

0 BTUH 

Floor 
N Wall 

S Wall 

W Wall 

Window Area 

2 Man Doors 

Partition Wall (R12) 

Roof 

People 

Ventilation 

Winter lath (2ACH) 

Given Heat Gain 

Lighting (1W/sqft) 

Summary: 

}teat Lossz 

Ventilation Loss 

Building Loss 

Total Heat Loss 

61 0 	 61 
0 0 	 0 

0 0 	 0 

0 0 	 0 

305 0 	 305 
0 0 	 0 

0 0 	 0 

389 0 	 389 

500 400 	 900 

25,589 0 	 25,589 

536 0 	 536 

27,379 400 	 27,779 

Neat Galriz 

( 	00 kW) Gwen Heat Gain 25,589 BTUH ( 
( 	00 kW) Building Gain (+10%) 2,410 BTUH ( 

( 	0 0 kW) Total Heat Gain 27,998 BTUH ( 

0 

7 5 kW) 

0 7 kW) 

8.2 kW) 

	

Latent Gain 
	

Total Heat 
	

Total Heat 

	

(BTUH) 
	

Galn (BTUH) 
	

Loss (BTUH) 

0 

In case of HVAC unit faure, install one 1,086Us (2,300CFM) supply fan for emergency summer cooling of the electncal room Instail one 
508x508 [20x20] outlet louvre with weatherhood Fan shall start only when HVAC unit fails and the room temperature is above 76F 124Cj 

eft,  • 
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PERMIT NUMBER P 2487 
The Association of Prof essionol Engineers, 

Geologists ond Geophysicists of Alberto 

• 
Rev: 2 - Issued for Construction 

Date: 2013-02-15 

17321 - 106 Ave 

Edmonton. Alberta 
T5S 1E7 
p (780)483-0141 

t (780)489-4302 

For Cenovus Osprey CSS Pilot Project 
do Dewar 
Multiphase Pump Building 
ELECTRICAL ROOM - Supply Fan Sizing 
HVAC System Design 
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Heat Transfer Calculation By: 

Evznlice, 
17321 - 106 Ave 
Edmonton, Alberta 
T5S 1E7 
p (780)483-0141 
I (780)489-4302 

Rev: 4 - Issued for Construction 
Date: 2013-02-15 

For: Cenovus Osprey CSS Pilot Project 
do Genivar 
Multiphase Pump Budding 
PUMP ROOM 
HVAC System Design 

Design Conditions: Latitude 	55 Time 4 .00 PM 

Indoor: 
Summer temperature 
Winter temperature 
Hum. Ratio AW 

95 F 	( 35 C) 
64 F 	( 18 C) 
n/a 

Outdoor: 
Summer temperature 

Winter temperature 
Summer grains of moisture 
Daily temperature range 

	

dB 82 F 	( 28 C) 

	

wB 64 F 	( 18 C) 

	

-40 F 	( -40 C) 
82 grill) 

	

20 F 	( 11 C) 
U-Values (1/R): 
Floor 	R 30 = 1 / 30 	= 0 033 

Walls 	R 12 = 1 / 12 	= 0 083 

Roof 	R 24 = 1 / 24 	= 0 042 
Windows R 2 	= 1 / 2 	= 0 500 
Doors 	R 7 	= 1 / 7 	= 0 143 

Room Volume: 
immured from drawings 	 3,776 f13( 106 92 m3) 

Building Components: 

Summary: 

Heat Loss:, 
Ventilation Loss 

Building Loss 

Total Heat Loss 

Area, Length 
CFM or BTUH 

264 sqft 
240 sqft 

8 sqft 

34 sqft 

174 sqft 

347 sqft 

174 sqft 

268 sqft 

2 pp! 

0 CFM 

126 CFM 

750 kW 

264 W 

0 BTUH 

24,588 BTUH 

24,588 BTUH 

103 0 	 103 915 
0 0 	 0 2,080 

173 0 	 173 416 
0 0 	 0 505 

84 0 	 84 1,506 
0 0 	 0 3,007 
0 0 	 0 557 

643 0 	 643 1,161 
500 400 	 900 

0 0 	 0 0 
- - 	 - 14,438 

25,589 0 	 25,589 

901 0 	 901 

27,992 400 	 28,392 24,588 

Heat Gain; 

( 	00 kW) Given Heat Gain 25,589 BTUH c 7.5 kW) 
( 	7 2 kW) Building Gain (+10%) 3,084 BTUH ( 09 kW) 

( 	7.2 kW) Total Heat Gain 28,673 BTUH ( 8.4 kW) 

Floor 
N Wall 

Window Area 

2 Man Doors 

E Wall 

S Wall 

Partition Wall 

Roof 

People 

Ventilation 

Winter Infilt (2ACH) 

Given Eq HI Gain 

Lighting (1W/sqft) 

	

Sensible 
	

Latent Gain 
	

Total Heat 
	

Total Heat 

	

Gain (BTUH) 
	

(BTUH) 
	

Galn (BTUH) 
	

Loss (BTUH) 



Rev: 4 - Issued for Construction 
Date: 2013-02-15 

Signature 

Date 	7-013-07--15 

PERMIT NUMBER: P 2487 
The Association of Professional Engineers, 

Geologists and Geophysicists of Alberto 

PERMIT 

Heat Transfer Calculation By: 

17321 - 106 Ave 
Edmonton, Alberta 
155 1E7 

p: (780) 483-0141 
f: (780) 489-4302 

For: Cenovus Osprey CSS Pilot Project 
do Genivar 

Multiphase Pump Building 
PUMP ROOM 
HVAC System Design 

System Description: 
The heating and ventilation equipment required for this system is: one 1,086L/s [2,300CFM] exhaust fan for summer cooling and 
emergency operation with thermostat (gas detection by others). One 635x813 [25x32] inlet louvre with barometric damper and filters. 
One 10kW electric unit heater with built-in thermostat. All equipment shall be rated for use in a Class 1, Div 2 area with 575/3/60 and 
120VAC power supplied. 

Summer (cooling): 
During the cooling season, the exhaust fan energizes upon reaching its thermostat's set point initially set at 24C [75F]. Outdoor air is 
drawn in through the filtered inlet louvre/damper. Fan is sized to maintain the indoor room temp below 35C 195F]. 

Winter (heating): 
During the heating season, the unit heater shall energize upon reaching its thermostat's set point initially set at 18C [649. The unit 
heater is sized to cover the losses through the building envelope and maintain the room temperature during peak loading. Normally 
the exhaust fan does not operate but should a gas detection signal arise calling for the exhaust fan to energize, the unit heater will 
operate as required to keep the room at set point. Note that the unit heater is not sized to maintain the room temp set point during a 
gas detection signal at peak loading. 

Notes: 
1. HVAC system is based on the information and the project specs which were available at the time of design. 

2. Winter infiltration is estimated based on 2ACH. Building assumed to be constructed to an average tightness rating. 

3. Healing requirements are based on building losses with no internal equipment heat gains present. 

4. Room volume is measured from the architectural drawings provided and represents the volume when the room is empty. 

Calculation reviewed by : 
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BuH.460 
BULDING HEATERS 

RUFFNECK 
FX5-600360-100 

10ku, 600V, 3 phases, 60 hz. 
Class I. Group C 613; Class II, Groups E,F & G 

Temperature code: T3E1 
Enclosure Naive type 7 & 9 
Motor bp* explosion proof 

S/N 

LEAtu 
BUILDING EXHAUST FANS 

modet 194 PF-S 
1 9', 3/4HP,575V, 3 phases, 60 hz. 

motor frame 56, 1750 rpm 
chi Filters, Bird screen and hood• 

encloure TEFC 
SW e: 

E  BUILDINGEXF1T0  AUST FANS 
modeh 154 PF-E 

11211P,575V, 3 phases. 60 hz. 
motor frame 56, temp code T3C, 1750 rpm 

clw Bird screen and hood. 
enclosure TEXP (CL I, DIV I, GR CEO) 

S/N 

PSV-4000  
PRESSURE SAFETY VALVE 

SET AT 4000 kPag 

SF-xxx 
SEAL FLUSH UNIT 

noun 

P-4 00 
MULTIPHASE PUMP 

BORNEMANN 
MW7T.301r.-39.14N 

SRI 

MP-400 
MULTIPHASE PUMP MOTOR 
TECO Motor, typal AENH88, 

CMOs,* APH15045-841 
150 HP, 1783 RPM, 5754, 3 
phase, 60 Hz, frame 4451, 

TEFC, ins. Class F, SENA B, 
Class I Div 2,Groops B.0 & D. 
T20, Clan I, Zone 2, Groups 

110.142.11901A, 120 
S/N it. 

PUMP BEARING BLOWER FANS 
Greenheck, Balt Drive Inane Exhaust 

Model 
2HP 1925 RPM, 5754, 3 phases, 60 fa, TEFC 
Class I, Group C ED, Miss II, Groups E,F & 

3/14 

111 

ELECTRICAL ROOM BLOCIOECI ROW 
PIL CIT OKRA= 

6c00 516.4 

IIIL 
DIRIC7011 

66.4 
CALISPATICM 

Ir.NO 
OAS 

0-6sor000raaPP 

g QOM 

•qM1X  
MAAMXII 

-OSA4100e2.5PP 
1.71.1.M17 

90-20A00 
0 PATE Or AWL 

MIN, DITELIOR 
NO 

RUNG 1714 

-.-26-BSA-0006-30PP 
N.L. RIR 

CALIO■01104 CAP 
ReIVALI.4101100 

ACCeli 
41.140,CIM *OTIS EF-401 

EV:110.'A 1151:2111,12:11 
LTZIC: 

BF - 400 eat. rfg1M,:7 
I: 	'416.7.1.1 

4011 
	IP661 

OF-03500 I  BP42500 
4666410051446. 

142 r: 
127.11:Zi 374%02' 	34.51/2-  

P1X 

111 wsr.-611;7.4,7 	riortni_rpz.,  
V.k.l e.!4'.11.7.1t1aU 

ox 

MERIN El P-400 
MP-400 

VENT .1 

N1 

&NU 

IDERMIT • TO PRACTICE 
. r' .  ATTIN SO 11 ENGINEERING LTU. 

BignatIlre  

Dale .  144/1-(1- 23, 20/3 

PERWT Ilk.IMEr'R: P 5478 
The Assodatior; ::: i•;f: -.: ,j ,;] .7:i . igiricers, 

...:004.: ..::; t..;.,: f•._::._.:.:. 	• 1 	1,'.1b57la 

GAW COULON ORAJN UNE 

2,8S410005-25PP 

1170.16.7.1.71r,b7 
SEAl. SUPPORT 
SYSTEM PLAN 56 

4013 

ButDING rm 

662167,:t11r.P.7 11071.111 

-.2.41SA-0016.65546 furious arum* nu 190.1113 
BUH -400 EF-400 

OVA 

VATIM11.1.C7.11 r 	•xx 
.15F-03.514041-1-fi 

Gts.CFOBS20 
GX-066.00 

r-8VA-0011.25PP 
	11--‹ 	 

113 

PUMP ROOM 

TF4/36.00 

OX-06500 

NOTES: 
I . CONE STRAINER .3 MM MESH FOR START UP, TO BE CHANGED TO 5 MM 
MESH AFTER COMMISSIONING PHASE. 
2. AU. CONTROL VALVES ARE FISHER. NACE COMPLIANT. 
3. THE PIT AND TIT ARE ROSEMOUNT. NACE COMPLIANT. 
4. THE ESOV ARE BALL VALVE WITH A PISTON ACTUATOR. NAGE COMPLIANT. 
5. BLOCK AND BLEED VALVE ARE CENTURY NEEDLE VALVE ( MNPT 6 FNPT 
6. SEAL SUPPORT SYSTEM IN P610 DW —002 

1 , lot? 

Bornemann r_u.4 Pumps 
PROJECT: 

MULTIPHASE PUMP PACKAGE- CENOVUS - OSPREY CSS PILOT 
.1T As-built MC GENOA'S Joh. Heinr. Borneman GmbH 

Industriestraesa 2 
31683 Obemkerchen Germany 
TEL: +49 5724 390-0 
FAX: +49 5724 390-290 

vnew.bomemen.com  

2013-03-12 

Issue for construction - Update Safety devise JT 3 MC CENOVUS 2013-02-06 

CUSTOMER: CENOVUS c/o GENIVAR Issue for construction - remove solenold from CV's JT 2 MC CENOVUS 2013-01-18 

Multiphase Boosting APPRMED BY: 
LM 

DRAWN BY: 
MC 

CHFCXED BY: 
JT 

DATE: 
2013-03-12 

Issue for construction - update building fan tag JT MC CENOVUS 2012-10-19 

The hVormotion calcined herein a conflem6ce property of Bomemonn Inc. and is ere 1or 
pubScoroon. The Information Fs issued an the understancing that no part thereof shoe be cap:ed 
or communicated to a third party without caehorizolion in riling hare Bornernonn 

.1T Issue for construction - with customer comments MC  

CHK. 

CENOVUS 2012-09-7/ . DRAWING NI REV.: 
4 

SCALE: 
N.T.S DRAWING NO. REFERENCE DRAWINGS CLIENT DESCRIPTION BY DATE QT01140-I-GIO-B-DW-001 APP. REV. 
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IBORNEMANN INC. 
i OSPREY CENOVUS PILOT PROJECT , ALBERTA , CANADA - MULTIPHASE PUMP - Package Line List 
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0071 A/B/C/D 4" BS 1 BSA 38 PP - - XS, BE 100% NO 5% *** B31.3 Pump Discharge N2 BIC QT0114- 1 -GIO- B -DW-001 2100 135 4368 -29 200 7653 

007-2 NB/C/D/E 4" BS 2 BSA 38 PP - - XS, BE - 100% NO 5% *** B31.3 N1 Suction Pump BIC QT0114- 1 -GIO-B-DW-001 575 150 4368 -29 200 7653 
007-3 1" BS 3 BSA 25 PP - - 160,PE - 100% NO 5% *** B31.3 Line 0001 Line 0005 BIC QT0114- 1 -GIO-B-DW-001 2100 135 4368 -29 200 7853 

007-4 AlB 1" BS 4 BSA 25 PP - - 160,PE - 100% NO 5% * B31.3 Line 0001 Line 0005 BIC QT0114-1-GIO-B-DW-001 2100 135 4368 -29 200 7653 
007-5 A/B/C 2" BS 5 BSA 25 PP - - XS, BE - 100% NO 5% 831.3 Line 0010 N5 BIC QT0114-1-GIO-B-DW-001 2100 135 4368 -29 200 7653 

007-6 2" BS 6 BSA -38 PP - - XS, BE 100% NO 5% *** B31.3 Line 0001 PSV-4000 BIC QT0114-1-GIO-B-OW-001 2100 135 4368 -29 200 7653 
007-7 3" BS 7 BSA 38 PP - - XS, BE - 100% NO 5% *-• 1331.3 PSV-4000 Line 0002 BIC QT0114-1-GIO-B-DW-001 575 135 4368 -29 200 7653 

007-8 NB/C 2" BS 8 BSA 25 PP - - XS, BE - 100% NO 5% *** B31.3 Line 0001 Line 0013 BIC Q10114-1-GIO-B-DW-001 2100 135 4368 -29 200 7853 
007-9 1" BS 9 BSA 25 PP - - 160,PE - 100% NO 5% *" B31.3 Line- 0002 Line 0005 BIC QT0114-1-GIO-B-DW-001 575 120 4368 -29 200 7653 

007-10 1" BS 10 BSA 25 PP - - 160,PE - 100% NO 5% *** B31,3 Line 0002 Line 0005 BIC QT0114-1-GIO-B-DW-001 575 120 4368 -29 200 7653 
007-11 NB/C 2" W 11 BSA 25 PP - - XS, BE - 100% NO 5% — B31.3 N3 Line 0012 BIC QT0114-1-GIO-B-DW-001 2500 60 4368 -29 200 7653 

007-12 2" W 12 BSA 25 PP - - XS, BE - 100% NO 5% *** 831.3 Line 0011 Line 0002 BIC Q10114-I-GIO-B-DW-001 575 60 4368 -29 200 7653 
007-13 2" BS 13 BSA 25 PP - - XS, BE - 100% NO 5% *** 631.3 Line 0008 Line 0002 BIC 0T0114-1-GIO-B-DW-001 575 135 4368 -29 200 7653 
007-14 1" BS 14 BSA 25 PP - - 160,PE 100% NO 5% *** B31.3 Pump Drain Line 0005 BIC QT0114-1-GIO-B-DW-001 2100 135 4368 -29 200 7653 
007-15 1" BS 15 BSA 25 PP - - 160,PE 100% NO 5% *** B31.3 Pump Drain Line 0005 BIC QT0114-1-GIO-B-DW-001 2100 135 4368 -29 200 7653 

No. REVISION BY DATE CHECKED 
Cn W0 ALS e 

HERRY M-1.  GENIVAR 
PROJECT No. 2013 17:1 Bornemann 

P .-d 2 Pumps 
Screw &Multiphase 13.0.9 

3 As built JT MARCH 12TH SP JOB #: OT01140-LL-0001-00 

LINE LIST 
Notes: • Hardness testing for B31.3 code system shall be in accordance with ASTM A1038, Base material and weld hardness control in accordance with NAGE 
MR0175/ISO 15156, NACE 5PO472. Base material and /or weld hardness values exceeding the limit prescribed in NAGE MR0175/150 15156 and NAGE SP0742 are 
non -conformances. vendor will propose corrective action to Bornemann for review and approval. 
-- NDE Categoiy VII in accordance with TR-SPC-00-001-01 (Appendix 2. Non-Destructive Examination) 
— All proposals for cleaning procedures must be submitted to Bomemann for approval prior to application. The cleaning contractor must keep a log which identifies all 
aspects of the cleaning operation for each piping system . The logs will be submitted to Bornemann upon completion of the cleaning operation. 

OSPREY CENOVUS CSS PILOT 
PROJECT . ALBERTA CANADA 

MULTIPHASE PUMP MW-71.3-339 
LSD# 11 -02 -070-04-W4M 

0T01140-LL-0001-01 rev. 3 

PERMIT TO . PRACTfCE 
(ATTiNSON ENGINEERiNG LTL 

I ignattire ..1445141  

Date 	/41/412.
/ 

2,0 5 
PERMIT NUFABcR: P 5478 

"The Association o Profesinionni Engineers, 
'..ierilogists and es:lphym;;;-_-::: 
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DRAWING NO. 	REFERENCE DRAWINGS DESGRIPTiON REV. 

AS BUILT 

ISSUED FOR CONS T RUC 'ION 0 

444  

I \ • 

CUSTOMER TIE POINTS 

MARK SERVICE SIZE TYPE 

N1 VENT GAS INLET 4: RF 

N2 PUMP DISCHARGE 

4  33000: o 	

RF 

N3 WATER INJECTION 2" 300, RF 

N5 TRUCK OUT CONNECTION r 3c0341 RF 

N7 SUMP TANK TRUCK OUT 2 300# RF 

ma INSTRUMENT AIR 300# RF 

BUMS 
MAW 

Edti 
(8-400B) 

• 

•\ • 

11 	1:42411  
I I 

I 	 s' 
I 	(8-400A) 	Ns, 

S. 

pUMP BEARiNG 
FILCILELIANS. 

(BF-400) 

,*tl„ 

- - 
Tt'A .11 

ll IA;s4,!e 44% 

, 

oa■41111M, 
10t 1 
i 	I 

ISOMETRIC VIEW 
SCALE 1:60 

22. Mar.2013 

L,71 Bornemann 
r  • -1  Pumps 
Twin Screw & Multiphase Boosting 

llernelnalo too 	00 441 1111 Ave.oe SW C oprf 41114414 ',OP ICI 
Sho, 401104.0/77. CM 4014162.4011 •■•••er barne4ronn com 
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Joh. Heinr. Bornemann GmbH 
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Document No.: 81200545-A-DR-115-00 
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1 1500 520 9003 mechanical seal 
249 4 0003 823 5065 spacer bush 1 4462 
251 32 1500 999 8561 hexagon socket 1 7709 ( 21CrMov57 ) 
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284 4 1501 999 9224 shaft seal ring FPM/PTFE-coated 

1 1500 003 07 assembly drawing 
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23 53 (10 67) 

915 (4 15) 

13 19 (5 98) 

TU WEIGHT [Lb (kg)] = 

STANDARD HUB WEIGHT [Lb (kg)] = 

LARGE HUB WEIGHT [Lb (kg)] = 

0 7078 (17 98) 
0 7095 (18 02) 

2 5310 (64 29) 
2.5460 (64 67) 

	A 

0 50-13 

2.3640 (60 05) DIA 
2 3650 (60 07) 

STRAIGHT 

SETSCREW OVER KEYWAY 

SETSCREW AT 900  

PULLER HOLES (0 38-16 UNC) 

10 00 (254 0) 
DBSE 	 

	o 

m 

244 (62 0)  

• • 
IDrawing/BOM Number !Rev 
TSCS0135-00782540-02 I B 

REF PART NAME PART NUMBER MATERIAL QTY 
1 TRANSMISSION UNIT TSCS-0135-0000-2540 AISI-301/AISI-1018 1 
2 STANDARD HUB HC8030-0135-60MA2 AISI-1040 1 
3 LARGE HUB HC8031-0135-54A2 AISI-1040 1 
4 STANDARD BOLT HC929-0015 ALLOY STEEL/NYLON 6 
5 LARGE BOLT HC929-0050 ALLOY STEEL/NYLON 6 

NOTES: 

*=RECOMMENDED SPARES 

REF 4 & 5 TO BE TIGHTENED TO 
	

35 	(47) 
. 
	

Lbs ft 	Nm 
. 

owl 
0 8750 (22 23) 3 7550 (95 38) 
0 8780 (22 30) 3 7710 (95 78) 

3 3750 (85 73) DIA 
3 3765 (85 76) 

STRAIGHT 

SETSCREW OVER KEYWAY 	0 625-11 

SETSCREW AT 90°  

PULLER HOLES (0 38-16 UNC) 

Coupling Designation .  10.000 

B CB 8 24 12 JOHN CRANE CANADA INC. TSCS-0135-0078-2540 
A JMH 8 26 10 423 Green Road North, 

Stoney Creek ON L8E 3A1 
Drawmg/BOM Number 	 Fl='/. 

REV - BY APP DATE TSCS0135-00782540-02 	I B 

TORSIONAL STIFFNESS [x106  Lb in/rad (x10 6  Nm/rad)] 

241 	(0 27) 
TOTAL INERTIA [Lb In' (x10-' kg m`)] 

224 28 (65 63) 

TOTAL WEIGHT [Lb (kg)] 

45 86 	(20 80) 



Pro Fat No No Revision 

1 CENOVUS OSPREY CSS PLOT 

Drawing Number 

2012-322 1 AS BUILT MKM 13 02 28 MAI 

2012-322 0 ISSUED FOR BUILDING CONSTRUCTION FIJ 12 11 15 MM 

2012-322 B ISSUED FOR BID HJ 12 11 05 NM 
2012-322 A ISSUED FOR APPROVAL NJ 12 10 24 MM 

Prepared For 

671 Bornemann 
r_u Pumps 
Multiphase Boosting 

Al —ELC-2012322-100D 
THE SCALE SHOWN IS FOR AI (1)) SIZE ONLY 

• I BY I Dote I Chk App ) i  HJIANG 	115 
I Drown By 	Scale 

__________/■__,__,_- Rev i
1  

150HP PUMP PACKAGE 
BILL OF MATERIALS 1 

NOTES. 

1 NOTIFIER 400 SERIES INCLUDING THE "1451 °  IONIZATION SMOKE DETECTOR ARE NO LONGER 
AVAILABLE 

2 THE "2451' MODEL HAS BEEN REPLACE BY THE 13" SERIES OF DEVICES 

L 

BOM MATERIAL UST 
NO Q7Y DESCRIPTION MANUFACTURER MODEL NO SIZE SUPPUER 

1 1 BORNEMANN MULTIPHASE PUMP BORNEMANN MSL-180-80 - BORNEMANN 

2 1 ELECTRIC MOTOR TECO AEHHEIE1 150HP BORNEMANN 

3 1 VARIABLE FREQUENCY DRIVE TOSHIBA 1.FAS1-6132KPC-H1 - KILOWATTS 

4 1 GUARDIAN PANEL KILOWATTS GM 400 - KILOWATTS 

5 3 PRESSURE TRANSMITTER HONEYWELL STRI7G-11A-1D0 KJGJBCDSK -H6 - BORNEMANN 

6 2 TEMERATURE TRANSMITTER HONEYWELL STT25H-0-ENE-M00-00C-00-2J - BORNEMANN 

7 1 225 AMP ENCLOSED CIRCUIT BREAKER EATON SNFD3225L - KILOWATTS 

8 1 GENERAL PURPOSE 	SINGLE POLE SWITCH OPEN - - KILOWATIS 

9 1 GENERAL PURPOSE RECEPTACLE OPEN - - KILOWATTS 

10 1 4 TONNE HVAC WITH 9KW HEATER BARD 208-230/3/60 - BUILDING CONTRACTOR 

11 I 20AMP BATTERY CHARGER BAYLEY CCE24A2OR19H17 - KILOWATTS 

12 2 150W HPS CEIUNG MOUNT FIXTURE C/W LAMP KILLARK HBKVM3S150X2GLGN R/67516 - KILOWATTS 

13 2 150W HPS EXT WALL MOUNT FIX C/W LAMP KILLARK HBKKWPS150/67516 - KILOWATTS 

14 3 RED STROBE BEACON FEDERAL SIGNAL 225SXST-1 -024R - KILOWATTS 

15 3 4 FLUORESCENT LIGHT cm LAMPS AND WIRE GUARDS LITHONIA L232MVOLTGEB1OIS/LTHWGL - KILOWATTS 

16 3 LEL DETECTOR NET SAFETY 
MLP -A-SC 1100-SEP 

C/W CCS-1 SPLASH GUARD & CALIBRATION CUP 
- KILOWATTS 

17 2 ESD PUSHBUTTON CROUSE HINDS GHC432K1M00SGT531211/2726 - KILOWATTS 

18 I THERMOSTAT RUFFNECK FX -311 - KILOWATTS 

19 8 RID S - - - BORNEMANN 

20 1 VIBRATION TRANSMITTER METRIX ST5484E-123-020-00 - BORNEMANN 

21 1 EXHAUST FAN L-5004A-C 
_ 575VA0 34 I /2HP BUILDING CONTRACTOR 

22 1 10KW HEATER RUFFNECK FX5600 360 100 - BORNEMANN 

23 I JUNCTION BOX HOFFMAN E50402OPPG C/IN P5040S - KILOWATTS 

24 I JUNCTION BOX HOFFMAN A14128CHQRFG C/W A14P12 - KILOWATTS 

25 2 STATUS SWITCHES TOPWORKS - - BORNEMANN 

26 3 SOLENOID ASCO - - BORNEMANN 

27 2 FIRE DETECTOR NET SAFETY IN/IRS-A - KILOWATTS 

28 3 BLUE STROBE BEACON FEDERAL SIGNAL 225SXST- 1 -024-8 - KILOWATTS 

29 0 AMBER STROBE BEACON FEDERAL SIGNAL - - KILOWATTS 

30 2 ALARM HORN C/W TONE MODEL FEDERAL SIGNAL 300GCX-024 C/W CTM KILOWATTS 

31 3 H2S DETECTOR NET SAFETY MLP -A-ST 1200-SEP 
C/W CCS -1 SPLASH & CALIBRATION CUP 

- KILOWATTS 

32A 1 SMOKE DETECTOR NOTIFIER 1451(NOTEI) 2451 (NOTE2) 	3C4WTAR -BA - KILOWATTS 

328 1 HEAT/RATE OF RISE DETECTOR THERMO FLEX CR-135-C - KILOWATTS 

33 2 FIELD VUE POSITTONER/CONTROL VALVE FISHER INC 6200 ( I " AND 2" 300RF FISHER D-BODY-657-(YVC CONTROL VALVE) - BORNEMANN 

34 1 LEVEL SWITCH KAYDEN 812-RAA-123A-10040 -CIGOA1 E - KILOWATTS 

35 1 30AMP ENCLOSED CIRCUIT BREAKER EATON SNFD3030L - KILOWATTS 

36 1 30KVA TRANSFORMER EATON 3OKVA 600-120/208V - KILOWATTS 

37 1 FVNR 21P EATON ECNO501ADADA-A30 - KILOWATTS 

38 1 FVNR 1HP EATON ECNO501ADADA-A30 - KILOWATTS 

39 1 POW-R UNE DISTRIBUTION PANEL ASSEMBLY EATON 30 CCT DISTRIBUTION PANEL C/W BREAKERS - KILOWATTS 

40 1 400AMP 48' SPUTTER EATON AST 4404R - KILOWATTS 

41 1 400AMP ENCLOSED CIRCUIT BREAKER EATON SNKD3400 - KILOWATTS 

42 1 EXHAUST FAN - - 3/4HP BUILDING CONTRACTOR 

43 1 40 AMP ENCLOSED CIRCUIT BREAKER EATON SNFD3040L - KILOWATTS 

As 81), 0  
2oi3.0-

2 28  
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