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1.0 INTRODUCTION 
 

1.1 Abbreviations and Definitions 
 

1.1.1 The abbreviations and definitions below have been listed in alphabetical order wherever 
possible. 

 
ºC Degrees Celsius 
ºF Degrees Fahrenheit 
AEUB Alberta Energy and Utilities Board 
ANSI American National Standards Institute 
API American Petroleum Institute 
ASME American Society of Mechanical Engineers 
BDR Bower Damberger Rolseth Engineering Ltd. 
BPD Barrels per Day 
BS&W Basic Sediment & Water 
CFM Cubic feet per minute 
Ckt Circuit 
cP Centipoise 
CSA Canadian Standards Association 
cSt Centistoke 
c/w Complete with 
CWE Cold Water Equivalent 
DAF Dissolved Air Flotation 
DBM Design Basis Memorandum 
DCEL Deer Creek Energy Limited 
EEMAC Electrical Equipment Manufacturers Association 
EPEA Environmental Protection and Enhancement Act 
ESD Emergency Shutdown Valves 
FVNR Full Voltage Non-Reversing 
HMI Human Machine Interface 
Hp Horsepower 
Hz Hertz (frequency)  
IFA Issued for Approval 
IFB Issued for Bid  
IFC Issued for Construction 
IGF Induced Gas Flotation 
IPCIT Internal Pipeline Construction Inspection Tool 
kA Kilo-amps   
kPa Kilopascal 
kVA Kilo Volt-amps 
kV Kilo-volts 
LBV Line Block Valve 
m3/day Cubic meters per day 
MAWP Maximum Allowable Working Pressure 
MCC Motor Control Center 
mm Millimeter  
MPa Megapascal 
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m/s Meters/Second  
MSAR Multiphase Superfine Atomized Residue 
MVA Mega Volt-amps 
NACE National Association of Corrosion Engineers 
NGR  Neutral Ground Resistor 
PFD Process Flow Diagram 
ph   Phase   
PLC Programmable Logic Controller 
psig Pounds per square inch gauge pressure 
Q.C. Quality Control 
RPO Request for Purchase Order 
RSView Rockwell Software HMI Station 
RTU Remote Transmission Unit  
SAGD Steam Assisted Gravity Drainage 
SCADA Supervisory Control and Data Acquisition system 
SCO Synthetic Crude Oil 
SLC Allen Bradley PLC model  
SSNRV Soft Start Non-Reversing 
SSPC The Society for Protective Coatings 
TOC Total Organic Carbon 
UPS Un-interruptable Power Supply 
Vac Voltage – Alternating Current 
Vdc Voltage – Direct Current 
VFD Variable Frequency (speed) Drive 

 
1.1.2 Where applicable, CSA standard abbreviations will be used for all instrumentation. 
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1.2 Project Description  
 

Deer Creek Energy Limited (Deer Creek) intends to develop their Joslyn oil sands property as a 
commercial venture. The design and operation of the facility will be based on a steam assisted gravity 
drainage (SAGD) reservoir stimulation. 
 
This portion of the project description covers the surface facilities, well pad connections, and surface 
pipelines for well effluent and steam supply. 
 
The facility will be located adjacent to the reservoir approximately 70 km north of Fort McMurray, 
Alberta, at LSD: 14-28-95-12 W4M. 
 
The project will be designed to produce 1908 m3/day of bitumen and recycle 95% of the produced 
water for steam re-injection. Deer Creek is designing to a 2.5:1 steam to oil ratio. The total dry steam 
production design is 4770 m3/day (CWE). 
 
The main battery will consist of the oil treating train, water de-oiling process, water purification 
(evaporation) process, and main steam generation boilers.  
 
Steam will be distributed to the well pads via a surface pipeline network. The same right-of-ways will 
be used for the well production fluid, fuel gas lines, and power distribution. 
 
Well pads will consist of three (3) to five (5) new well pairs and the tie in of the well pair completed 
for Phase 1. Distribution headers for steam and manifolds, production and casing gas will be run to 
the wellheads. Measurement equipment for well testing will be provided at the well pads. 
 
Provision will be made at the main facility and at the well pads to expand the production, gathering, 
and steam distribution system. The pipe racks will be designed to allow room for additional lines in 
the right-of-way spacing. Phase 1 equipment will be also utilized where possible and cost effective. 
 

1.3 Project Objectives 
 

To provide a well designed SAGD facility: 
 
- to enable Deer Creek to recover and ship the bitumen from the Joslyn field; 
- to ensure the water recovery process is efficient and durable; 
- to meet or exceed all environmental objectives during construction and operation; 
- to meet the schedule for Deer Creek; 
- to meet or improve on the capital and operating cost objectives for Deer Creek. 
 

1.4 Operations Criteria 
 

The plant will operate on a continuous basis. Provision will be made for duplicate equipment on 
critical processes, or spare parts will be stocked for quick turnaround. 
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Oil production storage will be provided by two (2) 1590 m3 (10,000 bbl) oil storage tanks and one (1) 
1590 m3 off-specification oil tank. All tanks will be manifolded to permit use of alternate tanks. The 
plant SCO (synthetic crude oil) storage will be in a single 1590 m3 tank. Tanks will provide 
approximately 3000 m3 of net storage capacity. 
 
Evaporative water treating will use two (2) 60% trains. This will allow for clean-up of process 
internals while allowing the plant to operate at reduced capacity. 
 
Produced water will be stored in several tanks in the facility. A 1590 m3 (10,000 bbl) surge tank will 
store water level controlled from the process, backwash water from the de-oiling train, and water 
collected from gas scrubbers in the facility. 
 
A second 1272 m3 (8,000 bbl) skim tank will run at a fixed level to provide residence time to remove 
oil via gravity separation. 
 
Water from the de-oiled water will be stored in a second 10,000 bbl tank, and boiler feed water will 
be stored in a third 10,000 bbl tank. 
 
The steam system will have twin water tube boilers each sized at 50% capacity based on 4770 m3/day 
(CWE) total dry steam.  
 
The produced fluids will be pipelined to site in an above-ground insulated gathering system. SCO 
injection at roughly 25% of bitumen production (80:20 bitumen:SCO ratio) will occur at the plant 
gate downstream of the group separator, and an additional 30% downstream of the free water 
knockout (65:35 bitumen:SCO). SCO will combine with the production flow through static mixers 
located upstream of the vessels. 
 
Sales oil may initially be trucked; however, a pipeline is projected to be in place within one (1) year 
of start-up. The capability will be in place for the sales oil to be blended with SCO to meet the 
pipeline density and viscosity specifications. This will be done on site, downstream of the LACT feed 
pumps. 

 
1.5 Oil Process 

 
As noted above, all wellhead fluids will be pipelined to the main facility in an above-grade insulated 
gathering system. In addition, gas pressure build-up in the well annulus will be gathered at each well 
pad. The gas/oil ratio (G.O.R.) of the production is low; hence, annulus gas will be gathered and 
compressed. The gas will be metered at the pads and recombined with the group emulsion to the main 
facility. 
 
Emulsion from each production well can be directed to a test header which flows to a two (2) phase 
test separator located in the well pad facility. The test separators enable gas and liquid production 
metering of individual wells. 
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The field emulsion will flow through an inlet group separator. The group separator reduces surging 
from the field production and removes the bulk of the produced gas. Downstream of the group 
separator, SCO diluent will be mixed with the group emulsion. The blend will flow to a pair of inlet 
free water knockouts (FWKOs). SCO will be added to improve the specific gravity of the oil to aid in 
separation from the water.  
 
Bitumen and water will be separated in the free water knockout vessels. Emulsion will be level 
controlled to the treater and water will be cooled in heat exchangers and level controlled to the de-
oiling system.  
 
Gas from the FWKO will be gathered and cooled for use in the plant fuel supply. Any condensed oily 
water and condensate from the gas will be dumped to the water surge tank. 
 
Emulsion from the FWKO vessel consisting of oil, some gas, and water will flow to the horizontal 
treater. Here additional SCO will be injected and mixed into the emulsion stream to cool the stream 
and improve the specific gravity ratio of the dil-bit and water. Vessel internals and residence time 
will remove the remaining water and impurities. Clean oil will be cooled in a heat exchanger and 
flow to the production tank and overflow to the sales tank. 
 
If the oil is off specification, some or all of the main production can be diverted to the flash treater for 
final clean-up. 
 
SCO purchased by Deer Creek will be blended with the sales oil to meet the pipeline specifications 
for density and viscosity. Sales oil will then be pumped via a LACT feed unit to an existing pipeline 
terminal. Note that the LACT unit is not included in this scope, but the feed pumps to the pipeline 
inlet will be provided with the main facility. 
 
Gas overheads from the treater will be cooled, separated, and pressure controlled into the fuel system. 
A second pressure regulator will pressure control the treater gas to the flare header to prevent over-
pressuring the treater. All condensed liquids will be sent into the produced water system. 
 
Off-specification or recycle treater oil can be diverted to a third storage tank. This oil will be 
transferred back through the treater train using recycle pumps. All tanks will be equipped with a 
bottom recycle system to constantly remove a small amount of fluid from each tank on a daily basis. 
This will prevent a buildup of BS&W in the bottom of the sales tanks. This high BS&W fluid will be 
processed in the recycle treating train. 
 
Tank blanket gas will be provided from the fuel gas system. Excess tank vapours from the production 
will be boosted into the fuel gas header via a VRU compressor. 
 
Slop oil from the production system will be recycled through a separate (recycle) treating train. This 
will be sized to handle the transfer rate from a dedicated transfer pump, allowing difficult emulsions 
to be processed without upsetting the main treating train. 

 
1.6 Water De-oiling 

 
Condensed steam from the reservoir will be separated out in the oil treating train as produced water. 
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The water will then be level controlled, after cooling, to a surge tank for de-oiling. Oil content in the 
water is anticipated to be below 2000 PPM from the oil process. 
 
Process water will flow through a series of heat exchangers to be cooled to 85ºC for the de-oiling 
process. The cooled water will flow to a 1590 m3 (10,000 bbl) surge tank.  
 
Residence time and internals in the surge tank will allow some of the oil to rise to the surface. A skim 
system in the tank will allow the recovered oil to be transferred to the slop tank for processing in the 
secondary (recycle) treating train.  
 
From the surge tank, water will be pumped to a dedicated skim tank. Capacity of the tank will be 
1272 m3 (8000 bbl). The tank will be designed as a vortex tank, ensuring a five hour residence time in 
the tank to separate the bulk of the remaining oil from the water. 
 
Tank static head pressure will be used to transfer the water through an induced gas flotation cell 
(IGF). The IGF will use a dissolved air flotation (DAF) pump to introduce a concentrated stream of 
gas bubbles into a column where the gas will help coalesce the emulsified oil to the surface.  
 
Oil from the IGF will be skimmed from the vessel and pumped to the slop tank. 
 
Water leaving the IGF will contain less than 20 ppm oil in water. 
 
Final clean-up of the water to less than 5 ppm oil in water will be completed using dual walnut shell 
filters. Water will be pumped from the IGF through the filters. Dual filters will be used to provide 
100% spare capacity, allowing one unit to be operational while the other is being backwashed or on 
stand-by. 
 
De-oiled water from the walnut shell filters, ready for the purification train, will be held in a 1590 m3 
(10,000 bbl) storage tank to provide surge capacity in the system. 

 
1.7 Water Treatment 

 
The water treatment train will remove hardness, silica, insoluble oil and grease, total organic carbon, 
and dissolved solids from the water. The system to be used by Deer Creek is a vapor compression 
evaporator. De-oiled wastewater will enter a feed tank where the pH is adjusted. The wastewater will 
be pumped through a heat exchanger to raise its temperature to the boiling point. It then will flow to a 
deaerator, which removes non-condensable gases such as carbon dioxide and oxygen. The hot 
deaerated feed then enters the evaporator sump, where it combines with a recirculating brine slurry. 
The slurry is pumped to the top of a bundle of two-inch heat transfer tubes, where it flows through 
liquid distributors to ensure a smooth, even flow of brine down each tube. As the brine flows down 
the tubes, a small portion evaporates and the rest falls into the sump to be recirculated. 
 
The vapor travels down the tubes with the brine and is drawn up through mist eliminators on its way 
to the vapor compressor. Compressed vapor flows to the outside of the heat transfer tubes, where its 
latent heat is given up to the cooler brine slurry falling inside. As the vapor gives up heat, it 
condenses as distilled water. The distillate is pumped back through the heat exchanger, where it gives 
up sensible heat to the incoming wastewater. A small amount of the brine slurry is continuously 
released from the evaporator to control density. 
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Typically, 95 – 98% of the wastewater feed is converted to distillate (<10 ppm total non-volatile 
dissolved solids) for reuse in the SAGD process. 
 
Distillate is stored in the 1590 m3 boiler feedwater tank. 
 

1.8 Steam Generation 
 

Clean boiler feed water will be boosted to an intermediate pressure and flow through an exchanger to 
recover process heat from the produced water prior to entering the steam boilers. After heat recovery, 
the BFW is pumped up to steam generation pressure. Pressure to the boilers will be provided by 
booster pumps feeding main boiler feedwater pumps. The boilers will then heat the water to the 
saturation temperature and finally boiled to steam. The design quality is 99% saturated steam.  
 
The plant will use water tube boilers to generate the process steam. The boilers will produce steam at 
4826 kPa (700 psig) for distribution to the well pads. 
 
A small blowdown volume from the boilers will be returned to the de-oiled water tank. The liquid 
will be pressure regulated to a flash vessel. Steam vapour will be utilized in the plant utility steam 
system. The remaining liquid is level controlled through a heat exchanger to the de-oiled water tank 
and recycled. The condensate from the utility steam system is also returned to the de-oiled water 
tank. 
 
The boiler feedwater system will consist of charge pumps and main boiler feed pumps. The charge 
pumps will transfer water from the storage tanks through the produced water heat exchangers. The 
pumps will provide sufficient pressure to maintain net positive suction to the main pumps at the 
elevated temperature. 
 
The main pumps will supply water to the boilers at 5500 kPag (800 psig). Flow to the boilers is 
regulated by a control valve at the boiler. Excess volumes from the pumps will be recycled back to 
the boiler feedwater tank. To avoid temperature buildup in the feedwater tank, heat exchange will be 
necessary on the return flow. 
 
The boilers will be twin 50% capacity units designed to produce 100,000 kg/hr of saturated steam 
each. 
 
Boilers will have fuel systems designed to run on gas or liquid fuels. Metallurgy, fin spacing, and 
provision for soot handling will be incorporated into the boilers to enable the use of a liquid fuel 
system at a later date. 
 
Boiler turndown capacity is roughly ten to one (10:1). With twin boilers, this provides a twenty to 
one (20:1) facility turndown, which provides plant capacity from a single well operation on up to full 
flow design. 
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1.9 Water Disposal 
 

The concentrated waste blowdown from the evaporators is collected in an agitated crystallizer feed 
tank and is transferred to the crystallizer recirculation line by the crystallizer feed pump. The 
concentrated brine feed is mixed with the recirculating brine slurry and is pumped through the shell 
and tube heater. The brine is heated a few degrees (sensible heating) as it passes through the heat 
exchanger and when it re-enters the vapor body, it flashes – effectively converting the sensible heat 
to latent heat in the form of vapor. 
 
The vapors produced are collected in the sump of the main tower, pass through an entrainment 
separator, and enter the suction side of the vapor compressors. The vapor is pressurized and heated by 
the compressors and transferred to the shell side of the shell and tube heater where the vapor 
condenses, providing the thermal driving force for evaporation. The condensate is collected in the 
condensate tank and is returned to the de-oiled water tank. 
 
In the crystallizer system, crystals are continuously formed within the brine slurry held up in the 
bottom of the main tower prior to entering the recirculation pump. Following the heating and flashing 
of the brine, water is removed. It becomes supersaturated and the salts precipitate from solution. 
These crystals are continuously removed by a centrifuge and the mother liquor is returned to the 
crystallizer recirculation pump suction. The solids are discharged from the system as a salt cake; 
these must be hauled away to a certified landfill location. 
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2.0 DESIGN BASIS 
 
2.1 Site Conditions 

LSD  14-28-95-12 W4M 
Max. Ambient Temp.  32ºC 
Min. Ambient Temp.  -40ºC 
Altitude  338 m.a.s.l. 
Rainfall  1125 mm per year 
Max. Wind Velocity  90 km/hr 

 
2.2 Fluid Parameters 

Inlet Bitumen    1908 m3/day     
Inlet Water    4531 m3/day 
Gas Oil Ratio    5 m3/m3 oil 
Inlet Oil API    8.3 
Inlet Water S.G.    1.00 
Inlet Gas S.G.    1.00 
H2S in Gas    3% 
Inlet Sand    0.3% vol. oil 
Design Operating Inlet Pressure  950 kPag (at main plant) 
Design Operating Inlet Temperature 165ºC 
SCO Usage (Treating)   1028 m3/day 
Source Water Usage   457 m3/day 
Sales Oil Quality   <0.5% BS&W 
Treater/FWKO Water Quality  <2000 ppm oil in water 
Steam Oil Ratio    2.5 
Steam Generator Discharge Quality 99% 
Inject Steam Quality   >95%   
Steam Generator Inlet Hardness  <0.2 ppm 
Steam Generator Inlet TDS  <3.0 ppm 
Steam Generator Inlet PH  8.5 to 9.5 
Steam Generator Inlet Silica  <0.3 ppm 
Steam Generator Non-Volatile TOC <0.6 ppm 
Steam Separator Operating Pressure 4826 kPag 
Steam Injection Pressure at Wellhead 1379 kPag to 1900 kPag 
Sour Fuel Gas Pressure   310 kPag 
Sour Fuel Gas Temperature  60ºC  
Sweet Fuel Gas Pressure to Plant 9600 kPag  
Sweet Fuel Gas Pressure to Boiler 340 kPag 
Sweet Fuel Gas Temperature to Boiler 50ºC 
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2.3 Mechanical 
 
2.3.1 Pipeline 
 

 Pipeline Emulsion Steam  
MAWP 4378 kPa 7549 kPa 
Design Temperature 204°C 316ºC 
Design Velocity 1 to 3 m/s minimum, 15 m/s maximum 
Material A106B A106B 
Yield Strength 35,000 psi 35,000 psi 
Coating None None 
Insulation TBA TBA 
Outer Coating TBA TBA 
Wall Thickness See Appendix IX  See Appendix IX 
Stress Levels See Appendix IX See Appendix IX 

 
2.3.2 Main Facility 

 
 Bitumen Water Produced

Gas 
Steam Glycol 

Utility 
Design Pressure (kPa) 1379 1379 1379 7549 1379 
Design Temperature 
(ºC) 

204 204 204 316 204 

Material Pipe A106B A106B A106B A106B A106B 
Material Flanges SA105 SA105 SA105 SA105 SA105 
Material Fittings A234 

Gr. WPB 
A234 

Gr. WPB 
A234 

Gr. WPB 
A234 

Gr. WPB 
A234 

Gr. WPB 
Studs & Nuts B7M 

2HM 
B7M 
2HM 

B7M 
2HM 

B7M 
2HM 

B7M 
2HM 

Gaskets Graphoil 
API 601 

Graphoil 
API 601 

Graphoil 
API 601 

Graphoil 
API 601 

Graphoil 
API 601 

  
2.3.3 Wellsite Facilities 

 
Wellhead Shut Off Valve - API Class 3,000 
 
Fluid Meters - Differential Pressure, Vortex, & Coriolis 
 
Steam & Gas Meters - Differential Pressure & Vortex 
 
Chemical Pumps - Williams/Union/Milton Roy 
 
Fluid Circulating Pump - TBA 
  - 300 ANSI 
 



DEER CREEK ENERGY LIMITED 
Joslyn Phase 2, SAGD Facility 
AFE # 002-0003-0002-0005-S1 

Design Basis Memorandum  
Rev. 3 

 

 
Bower Damberger Rolseth 

Engineering Ltd. BDR Project: 33500 
Date:  March 18, 2005 Page 15 of 70 

 

J:\SECRETARIAL\2003 FILES\33500\DBM\DBM REV 3\DBM DOCUMENT REV 3A.DOC  

2.3.4 Valves and Piping (Facilities) 
 

2.3.4.1 The types of valves to be used will be ball, check, globe, plug, butterfly, and 
gate valves. The valves will be suitable for Nace MR0175 sour service.   

 
2.3.4.2 Piping will be designed to the maximum flange rating pressure at the specified 

temperature.   
 

2.3.4.3 All stud bolts and nuts will be B7M and 2HM. 
 

2.3.4.4 Refer to the Appendix for the piping and valve specifications. 
 

2.3.5 Valves and Piping (Wellheads) 
 
2.3.5.1 Types of valves will be ball, check, globe, and gate valves. Valves will be 

suitable for Nace MR0175 service. 
 
2.3.5.2 Piping will be designed to CSA Z662 low temperature sour specifications. 

Wellhead facilities for produced emulsion and casing gas will be built to 300 
ANSI class pressure design to achieve 4378 kPa working pressure at 204ºC. The 
steam pipelines will be built to 600 ANSI class pressure design to achieve 7550 
kPa working pressure at 316ºC. 

 
2.3.6 Painting and Internal Coating System  

 
2.3.6.1 Internal coating is to be used in water service in storage tanks and downstream 

of storage tanks.  
 
2.3.6.2 Internal coating to be Devoe, Enviroline, or equal. Coating will be completed to 

Deer Creek coating specifications.  
 

2.3.6.3 External painting will be as per Deer Creek specifications. 
 

2.3.7 Skid Design 
 

2.3.7.1 All equipment, where possible, will be mounted on structural skids suitable for 
transport to site. Skids will be pre-wired where possible. Skid edge connections 
will be laid out to facilitate tie-ins to the area piping and electrical.  

 
2.3.7.2 Larger equipment may require assembly at site, but will be pre-built to the 

extent allowed by trucking and weight limitations. 
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2.3.8 Rack Design 
 

2.3.8.1 The interconnecting pipe rack will be built in modular sections mounted on a 
structural frame. Piping will be mounted at roughly three (3) meters above 
grade, with inter-connecting spools to the skids dropping down from the rack as 
required. 

 
2.3.8.2 The rack will have a combination of insulated and utilidor enclosed piping. 

Critical lines will be heat traced to prevent freezing in cold weather. 
 

2.3.8.3 Electrical cables will be supported on cable trays mounted with the rack piping. 
 

2.4 Electrical 
 

2.4.1 Voltages 
  

2.4.1.1 All facilities will be designed utilizing equipment at the following voltage 
levels: 

 
a) 4160V, 3 phase, 60 Hz for on-site distribution from main switchgear 

(SWGR-100) to utilization MCCs in the main facility. 

b) 4160V, 3 phase, 60 Hz for off-site distribution to well pads within a 
specified distance of the main facility. 

c) 4160V, 3 phase, 60 Hz for motors sized 300 – 6000 hp. 

d) 480V, 3 phase, 60 Hz for motors sized up to 300 hp. 

e) 120/208V, 3 phase, 60 Hz for lighting and utilities 

f) 120V, 1 phase, 60 Hz for motor control. 

g) 125Vdc for 4160V switchgear control. 

h) 24Vdc for process control and shutdown instrumentation. 

i) 24/12Vdc for communications including uplinks and radio/Scada 
equipment. 

  
2.4.2 Project Load 

 
2.4.2.1 A detailed load list and load summary for the project is included as an appendix 

to this DBM. The estimated maximum operating load including well pads is 
7,700 kW, not including load growth during detailed design. Assuming a load 
growth factor (LGF) of 1.10 – 1.25, the design operating load for the project is 
8,700 kW. 
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2.4.3 Power Supply 
 
2.4.3.1 The overall single line diagram for the project, drawing D-33500-E-04-301 Rev. 

2, is attached as an appendix to this DBM. 
 
2.4.3.2 ATCO Utilities will supply power to the main facility from a 25kV distribution 

system, to be fed from a new substation presently under construction. ATCO 
will supply a metering tank at the lease edge and an underground 25 kV feeder 
to ATCO owned main transformers T-100 and T-001. These transformers, rated 
7.5/10 MVA ONAN/ONAF and 1500 kVA respectively, will step down the 
25kV utility voltage for utilization by the project. All ATCO facilities and 
equipment will be owned, operated, and maintained by ATCO.  

 
2.4.3.3 Power supply to well pads will be via ATCO supplied and installed overhead 25 

kV, 3ph, power lines. Power lines will terminate at each site to a 750 or 1000 (as 
required by pad loading) kVA 25kV/480V step down transformer c/w metering 
supplied and installed by ATCO. 

 
2.4.4 Emergency Generation 

 
2.4.4.1 Standby diesel power generation will be installed at the main facility complete 

with auto start capability to allow for emergency operation during utility 
outages.  

 
2.4.4.2 The emergency generation will be sized per minimum safe requirements to 

prevent equipment damage during an extended power outage. Emergency power 
will supply all critical and emergency loads including the plant control system, 
emergency lighting, instrument air systems, safety showers (including required 
pumps), freeze protection, and glycol heating circulation pumps. 

 
2.4.4.3 The emergency generator(s) will not run synchronized with the utility.  An auto 

transfer switch will be provided however, to allow a make before break 
transition back to utility power. When transferring back to utility power, the 
transfer switch will ensure the generators are paralleled with the utility for no 
more than 1 second. 

 
2.4.5 Main Facility Distribution 

 
2.4.5.1 Main transformer T-001 will feed 480Vac, facility MCC-1 which in turn will 

feed area 480Vac loads and both emergency MCC (E1, E2) lineups via an auto 
transfer switch. 

 
2.4.5.2 Main transformer T-100 will feed a line up of 4160V switchgear (SWGR-100), 

which in turn will supply medium voltage boiler feedwater pump motors, 
evaporator recirc pumps, evaporator compressors, and 4160/480V utilization 
transformers for MCC-2 480V loads at the facility. 

 
2.4.5.3 The 4160V power system will be high resistance grounded. 
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2.4.5.4 4160V main breaker CB-101 will contain an electronic feeder protection relay 
for metering of incoming power usage. Available information from the relay 
will be instantaneous and summarized values for: 

 
a) Line amps (per phase) 
b) Line volts (individual line-line combinations) 
c) Frequency (Hz) 
d) kW 
e) kVA 
f) kVARs 
g) Power factor 

 
2.4.5.5 The feeder protection relay will also provide overcurrent, over/undervoltage, 

underfrequency, ground fault and other protection determined during the 
detailed design phase of the project. The 4160V main breaker will feed a 
common distribution bus, all housed in a line up of metal clad switchgear.  This 
bus will supply 4160V boiler feed pump and evaporator compressor motor 
starters and individual feeder breakers for the following: 

 
a) 4160V/480V main facility utilization transformers 

 
2.4.5.6 A summary of 4160V/480V utilization transformers for the project is shown 

below:  
 

Tag Description Rating 
T-002 MCC-2 Transformer 1500 kVA 

2.4.5.7 The feeder breakers for the MCC-2 utilization transformer will be complete with 
electronic protection relay, metering, and all instrumentation required to protect 
the feeders and transformer. The transformer will be rated 4160V-480V, 3 ph, 
60 Hz, and will feed a specific 480V motor control center (MCC-2) for its area. 
Transformers, switchgear, and MCCs will be sized to allow for a minimum of 
25% expansion of the connected load. 

 
2.4.6 480V Motor Control Centers (MCCs) 

 
2.4.6.1 For the project the following MCC lineups will be provided: 
 

Tag Voltage Location Description 
MCC-1 480V MCC-1 Bldg Main Facility – Water/Utilities Area 
MCC-1E 480V MCC-1 Bldg Main Facility – Emergency Bus 
MCC-2 480V MCC-2 Bldg Main Facility – Oil/Steam Area 
MCC-2E 480V MCC-2 Bldg Main Facility – MCC-2 Emergency Bus 
MCC-WP1 480V Well Pad 1 MCC Bldg Well Pad 1 – All Loads 
MCC-WP2 480V Well Pad 2 MCC Bldg Well Pad 2 – All Loads 
MCC-WP3 480V Well Pad 3 MCC Bldg Well Pad 3 – All Loads 
MCC-WP4 480V Well Pad 4 MCC Bldg Well Pad 4 – All Loads 
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2.4.6.2 All MCCs will be housed in environmentally controlled buildings located 
strategically to optimize cost savings on both cable and tray.  Locations will be 
selected to allow good access by operations personnel while addressing area 
classification, safety and maintenance concerns. 

 
2.4.6.3 Main facility auxiliary MCCs will be fed from a 4160-480V, 3ph, 60 Hz step-

down transformer mounted on the same skid as the MCC building.  The neutral 
of the 480V transformer winding will be high resistance grounded through a 2A 
neutral grounding resistor. 

 
2.4.6.4 Skid packages and buildings for the MCCs will be pre-fabricated, wired, and 

shipped to the field as a complete unit set up for field termination of the 
following: 

 
a) All load cabling. 

 
b) All area control and communication cabling. 

 
c) Emergency bus feeders (for main facility MCC buildings only). 

 
2.4.6.5 Each 480V MCC will be complete with a fixed main breaker sized to protect the 

bus and supply feeder. 
 
2.4.6.6 The main breaker or metering compartment of each 480V MCC will contain a 

digital meter to monitor volts, amps, watts, vars, power factor and total 
harmonic distortion. 

 
2.4.6.7 MCC main breaker sections will include indication and alarm contacts for 

over/under voltage, ground fault and underfrequency, if required. Alarm 
contacts will be wired back to the main facility control system where logic will 
control any load shedding that may be required. Load shedding requirements, if 
any, will be determined during detailed design. 

 
2.4.6.8 Ground fault indication will be provided for each 480V MCC. The ground fault 

relay will provide form C contacts for indication/alarm. Ground faults will 
alarm only and not trip. 

 
2.4.6.9 Each MCC lineup will contain the following equipment: 

 
a) All required starters/VFDs for the areas motor loads. 

b) Lighting panel(s) fed from a 480-120/208V 3ph 60 Hz transformer integral 
to the MCC lineup for sizes up to 45 kVA and remote to the lineup for 
greater than 45 kVA. 
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c) A contactor panel for all outside/area lighting controlled by photocell. 
Photocell control for the facility will be via a single cell located at the main 
control room with contacts wired to the control system for control of 
individual area panels. Contactors for any utility loads (chemical pumps, 
etc.) will also be housed in this panel/MCC section. 

d) Lighting panel(s) and controls for area heat trace, fed from a 480-120/208V 
3ph 60 Hz transformer integral to the MCC lineup. 

e) A dedicated section, with suitable barriers, containing the control system 
I/O equipment required for the MCC lineup.  

2.4.6.10 The packaged MCC skid/enclosure will contain a number of utility outlets and 
alarm indication items (beacons/horns) as determined during the project Hazop.  

 
2.4.7 Un-Interruptible Power Supply (UPS) Systems 

 
2.4.7.1 A 125Vdc rectifier/charger system with dedicated batteries will be provided to 

supply control power to 4160V switchgear SWGR-100. 
 
2.4.7.2 Control power for the main facility will be supplied from 24Vdc 

rectifier/charger systems located throughout the facility. The batteries for each 
24Vdc system will be sized for a minimum of 24 hours backup for essential DC 
loads. The rectifier/ charger systems will have 208Vac, 3 phase input obtained 
from the emergency bus. 

 
2.4.7.3 All 24Vdc systems will be negative grounded, i.e. non-floating.   

 
2.4.7.4 Power for the main facility’s computer, radio, and communication systems will 

be supplied from 120Vac UPSes  Each 120Vac UPS will consist of a battery 
charger, dedicated batteries, and an inverter. The power supply for each 120Vac 
UPS will be from the emergency bus. Each inverter will supply power to the 
load through a static transfer switch, which will provide undetected transfer to 
the AC line should the inverter fail. The batteries supplied with each system will 
be sized to maintain essential 120Vac load for a minimum of 4 hours.  

 
2.4.7.5 Backup times mentioned above are based on having the main facility’s 

emergency generation available during utility power outages. The project Hazop 
will determine if different backup times are required, in which case charger and 
battery sizing will change. 
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2.4.7.6 Following is a summary of the UPS systems that will be installed: 

 
Location of Service Size and Voltage Service 
MCC-1 Building 75 A, 125 Vdc 4160V SWGR-100 
MCC-1 Building 200 A, 24 Vdc Control System 
MCC-1 Building 2 kVA, 120 Vac Computer, Radio, Communications 
MCC-2 Building 200 A, 24 Vdc Control System 
Office Building 5 kVA, 120 Vac Computer, Radio, Communications 
Each Well Pad 75A, 24 Vdc Control & Communications 
 

2.4.8 Lighting 
 

2.4.8.1 Lighting for the facilities will be provided to allow for industry standard 
lighting levels around and in all work areas. The following lighting levels will 
be provided as a minimum: 

 
Area Lux Area Lux 

Building Entrances 50 Stairs & Platforms 50 
Process & Utility Working 60 Parking 20 
Catwalk & General Walkways 20 General Yard 20 
Truck Load/Unload 50 Warehouse/Garage 40 
Office/Control Room 75   

 
2.4.8.2 Indoor Lighting 
 

a) Indoor lighting will be provided as follows: 
 
i) Office/Living Quarters: Fluorescent Fixtures 
ii) Warehouse/Garage: High Pressure Sodium with fluorescent fixtures in 

office/desk areas. 
iii) MCC/Control Room/Generator areas: Fluorescent Fixtures 
iv) Process Areas: High Pressure Sodium 
v) Utilities Areas: High Pressure Sodium 
vi) Battery Backed lighting will be provided at all exits for all areas. 

 
2.4.8.3 Outdoor Lighting 

 
a) All exit doors, platforms, walkways, and ladders will be provided with high 

pressure sodium lighting to a level as specified in the chart above. Yard and 
outside area lighting will be provided through an interconnected series of 
floodlight pole systems. Each pole will consist of a hinged pole, winch, 
fixture spreader, and 400 watt high pressure sodium fixtures. 
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b) All exterior lighting will be photocell controlled. This will consist of a 
master photocell wired into the facility control system. When in “Auto” 
mode the control system will switch exterior lighting contactors on at night 
and off during the day. In addition, an increased area and/or level of 
lighting will be provided when the lighting control is switched to 
“Maintenance” mode. 

 
2.4.9 Electric Heat Tracing 

 
2.4.9.1 Electric heat tracing will be installed for all piping systems, pumps, and 

equipment as defined on the P&IDs. 

2.4.9.2 Self-limiting heat trace will be utilized for all systems with maximum operating 
or upset temperatures between 0ºC and 150ºC.  For equipment or piping systems 
having an operating or upset temperature in excess of 150ºC, MI (mineral 
insulated) heat trace will be used. 

2.4.9.3 Power supply for the heat trace will be by area, supplied from the individual 
area MCC as required. 

2.4.9.4 Controllers for the tracing will be located indoors wherever possible for areas 
with a high concentration of heat trace circuits. 

2.4.9.5 Any heat trace installation that does not warrant an electronic controller will be 
fed from ground fault circuit interrupting breakers, with each heating cable 
terminating in a LED type indicating light. 

 
2.4.10 Motors 

 
2.4.10.1 Voltage and Rating: 
 

a) All motors less than 1 hp will be supplied at 120Vac 1 ph, 60 Hz 
b) All motors 1 hp to 300 hp will be supplied at 480Vac, 3 ph, 60 Hz 
c) All motors over 300 hp to 5000 hp will be supplied at 4160Vac, 3ph, 60Hz 
d) All motors greater than 5000 hp will be addressed on an individual basis for 

voltage, protection, etc. 
e) All motors will have a minimum service factor of 1.15. Service factors shall 

not be used to size motors to a load. 
 

2.4.10.2 Protection: 
 

a) “Klixons” shall not be supplied or required for any motors installed in this 
facility. 

b) All VFD driven motors 100 hp and greater will have stator RTDs as a 
minimum. Bearing RTDs will be installed if recommended by the motor 
manufacturer.  
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c) All 480V motors 100 hp and greater will be protected by an electronic 
motor protection relay. 

d) All 4160V motors will be protected by a Multilin 369 (or equal) motor 
protection relay. 
 

2.4.10.3 Classification: 
 

a) All motors will be suitable for the area classification and use for which they 
are intended. 

b) All motors shall be WP rated as a minimum. TEFC motors shall be supplied 
in Zone 2 areas. 
 

2.4.10.4 Control: 
 

a) Motor control circuits will be powered from the individual starter/VFD they 
control. 

b) Motor circuits will be wired with the N.O. ESD/SD contact(s) wired at the 
front of the control circuit in such a manner that the motor will stop upon 
tripping of the contact(s). Additionally, the control circuit will be de-
energized if the starter/VFD main power disconnect is moved to the off 
position. 

c) RTDs from a motors stator and/or bearings will be wired back to an 
individual RTD monitor located on the motor starter/VFD cabinet, with 
shutdown directly into the motor control circuit. Additional contact(s) will 
be provided for alarm and shutdown indication to the main control system. 

 
2.4.11 Cables 

 
2.4.11.1 HL designated TECK cable will be utilized as the primary medium for electrical 

connection. Cables will be run through cable tray and underground trenches 
from feed point to end termination. 

 
2.4.11.2 Cable connector types/ratings will be installed according to CEC and the 

construction specifications.  
 

2.4.12 Installation 
  

2.4.12.1 Area Classification 
 

a) All process areas handling flammable liquids, vapors, or gas, specifically 
but not limited to bitumen, produced gas, produced water, diluent, and 
fuels, will be classified as Class 1, Zone 2, Group IIA in accordance with: 

 
i) American Petroleum Institute Recommended Practice RP-505: 

Recommended Practice for Classification for Electrical Installations at 
Petroleum Facilities Classified as Class 1 Zone 0, Zone 1, and Zone 2 

ii) Canadian Electrical Code Part 1, Nineteenth Edition, C22.102 
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iii) Alberta Labour Code for Electrical Installations at Oil and Gas 
Facilities, Second Edition, 2002 

 
b) The fluids to be processed have sour (H2S) attributes; therefore, all 

installations shall be done to standards required by a sour facility. 
 
c) Fugitive emission calculations will be done to determine the minimum 

ventilation requirements for all enclosed areas/packages containing 
hydrocarbons. The fugitive emissions study will confirm the zone 
classification and determine required ventilation rates. Hygiene for 
operating personnel will also be considered when determining ventilation 
rates.  

 
2.4.12.2 Cable Tray & Conduit Systems 

 
a) Cable tray will be aluminum, ladder configuration, with a minimum of a D 

class rating for load bearing. All tray will be installed in accordance with 
manufacturer’s specifications. Tray covers will be installed where required 
to avoid cable damage. 

 
b) Cable tray will provide the main artery for all cable routing from power and 

control distribution points to all end points. This will require tray to be 
installed from all MCC/Control buildings/packages throughout the facilities 
to device/equipment end points. Where required, cabling will be 
transitioned into conduit to reach its final termination point. 

 
c) All conduit systems installed will be comprised of aluminum components. 

Fittings, boxes, sleeves and miscellaneous components shall be installed 
using an approved anti-seize lubricant on all threaded surfaces. 

 
d) The support structure for the main cable tray runs will be from the main 

piperack. Additional piles and structural steel will be added as required to 
provide the minimum support points required for the system to channel to 
the required end locations. 

 
e) Strut/channel will be installed for support of tray and conduit components 

as required. All conduits will be secured to strut as per CEC and 
construction specifications utilizing approved straps. 

  
2.4.12.3 Cable Installation 

 
a) Cable trenches will be provided as required for the installation of cabling to 

end points/equipment located remotely from the cable tray system. Trenches 
will be provided on firm undisturbed soil and be dug with a smooth and 
level bottom. A bed of sand as per the specifications will be provided above 
and below the cable to allow for proper drainage and cable movement due 
to minor settling, contraction, and expansion. 
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b) Cable for the facility will be installed as per CEC and construction 
specifications. All cable will be provided with proper support and 
mechanical protection.  

 
2.4.13 Spares 

 
2.4.13.1 For this project a 25% spare level shall be utilized for cabling. Cable runs for 

control and utility shall be sized to incorporate a minimum of 25% spares. This 
extends to termination points such as junction boxes, control panels, and 
terminals. 

 
2.5 Instrumentation and Control 

  
2.5.1 Instrumentation/Operational Philosophy 
 

2.5.1.1 Pressure and differential pressure instruments will be transmitters. Instruments 
will be connected to sensing points using 27mm threadolet connections as 
detailed in the piping specifications. All connections will have a three-valve 
manifold isolation valve to permit on-line isolation and calibration. 

 
2.5.1.2 Temperature instruments will be RTD style probes mounted in 316 class 

stainless steel thermowells. Critical sensing points will have local temperature 
displays. 

 
2.5.1.3 Level indication and control will be via transmitters. Each level transmitter will 

have a corresponding sight glass or sample taps. All level instruments will be 
mounted on bridles with 3” (89mm) block valves. The bridles will be capable of 
being isolated from the vessel to allow service. Instrument bridles will have 
low-pressure steam to them to allow backflushing to the vessel to minimize 
fouling. Bridles will be capable of blowing down to the slop header. 

 
2.5.1.4 Control valves will be actuated with instrument air. The control signal will be 

via an I/P output from the control system. The control system signal will be 
derived from the appropriate process transmitter. 

 
2.5.1.5 Control and ESD (emergency shutdown) valves will be equipped with position 

indicators. This will be relayed to the control system enabling a display of valve 
position. ESD type valves will show open or closed only, while flow and 
pressure valves will indicate a percent of travel. 
 

2.5.1.6 Critical shut off valves will be solenoid actuated. The solenoids will be powered 
from the UPS system. This will ensure operation in the case of a power failure. 
ESD valves will be set to fail closed on loss of signal. Process valves for level 
and flow control will also fail closed on loss of signal. Blowdown and some 
bypass valves will fail open to protect equipment or for safety purposes. 
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2.5.2 Control System 
 

2.5.2.1 The control system will be based on Rockwell Automation’s Logix5000 
platform for the main facility. The overall structure of this control system will 
consist of one (1) main control panel connected through a hardwired network to 
one (1) or more auxiliary (remote) control panels. All other local control panels 
supplied with specific equipment will also be connected to the network. All I/O 
devices will then be hardwired to these control panels.  

 
2.5.2.2 In the main facility each of these remote I/O systems will be hardwired back to 

the main control system using suitable armored/shielded cabling. For the well 
pads the remote I/O will communicate back to the main control system via a 
SCADA system. 

 
2.5.2.3 The control systems will be powered by a 24Vdc negative grounded power 

supply complete with battery back-up capable of supplying uninterrupted 24Vdc 
power to all of the control processors, control chassis, network systems, I/O 
modules, and end devices. This will allow for complete control system operation 
in the event of a utility power fail or a generated power fail. 

 
2.5.2.4 For the main facility, all of the control and shutdown logic will reside in the 

main control logic processors located in the main control panel. This system will 
consist of two (2) redundant processors, each located in its own redundant 
controller chassis. Each of the two controller chassis containing the processors 
will also have redundant 24Vdc power supplies. This design will provide a 
control system with seamless and uninterrupted control in the unlikely event of 
hardware failure. Should any of this main control hardware fail, the operations 
personnel will be made aware of the failure through the HMI system, allowing 
the failed part to be replaced without any interruption in the facility control. 

 
2.5.2.5 Remote control  panels will contain either remote I/O chassis connected to the 

main control panel via the network, or remote chassis complete with a 
processor, also connected to the main control panel via the network. The 
hardware in the remote control panels will be Rockwell Automation 
ControlLogix. 

 
2.5.2.6 The local control panels to be supplied by equipment vendors could possibly 

contain various types of control devices. Every effort will be made to have 
equipment vendors supply their control panels with Allen Bradley/Rockwell 
Automation control hardware. This could include ControlLogix, CompactLogix, 
or the SLC-500 PLC family. This will allow for seamless integration into the 
main control system. 
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2.5.2.7 The network utilized for this control system will be ControlNet, a state-of-the-
art open network that will provide sufficient bandwidth for I/O, peer-to-peer 
messaging, and programming. ControlNet is a very efficient network in that it 
uses producer/consumer technology. This allows for all nodes on the network to 
simultaneously access the same data from a single source, thereby reducing 
response time. This ControlNet network will also be used for communication to 
HMI devices and will have redundant cables wherever possible. The local 
control panels supplied by equipment vendors may also be connected to the 
control system utilizing Rockwell Automation’s DH+ network, depending on 
the hardware supplied. 

 
2.5.2.8 The facility human machine interface (HMI) will be Rockwell Automation’s 

RSView active display server. The hardware will consist of two (2) redundant 
server machines and either a tape, zip disk, or CD backup system. Both of these 
machines will be powered from the 120Vac un-interruptable power supply to 
allow the HMI system to continue to function in the event of a power failure. 
The server machines will be connected to the control system via the ControlNet 
network and will also utilize the redundant cabling. 

 
2.5.2.9 Located in the main office/control room will be two (2) personal computers, 

each complete with two (2) 19” flat panel monitors and each connected to the 
120Vac UPS system. These two machines will be networked to the RSView 
active display server machines using an ethernet/IP network, and will be 
running a Windows XP operating system and the RSView active display client 
software. This will provide the operations personnel with an interactive, 
dynamic, graphical display of the control system which will allow them to 
monitor and adjust specific operational parameters throughout the facility. It 
will also allow for data logging, trending, and report generation. In addition, 
PC-based HMIs could be located throughout the facility in any non-hazardous 
location. 

 
2.5.2.10 Mounted in the front door of the main control panel, each of the auxiliary 

control panels, and perhaps throughout the facility, will be Rockwell 
Automation’s Versa View panel-mounted HMI Color Touch screens. These 
screens may vary in size from 7” to 15”, measured diagonally, depending on 
location, and will be powered from the 24Vdc UPS. These Versa View displays 
will have a Windows CE operating system and will also run the RSView active 
display client software. They will be connected to the RSView active display 
servers via a thin client Windows terminal services software. This HMI system 
will allow operations personnel to view the same display screens throughout the 
facility that they have access to in the main office/control room. 

 
2.5.2.11 Utilizing the RSView active display server will allow for all HMI screen 

development and future modifications to be done on the server machines, and all 
of the clients will be updated immediately. This system will also allow for 
remote clients to connect to the server with either a read/write or read-only 
configuration, from almost anywhere in the world. 
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2.5.3 Metering and Meter Proving 
 

2.5.3.1 Wellsites 
 

a) Gas, liquid, & steam meter runs will be differential pressure, vortex, or 
coriolis type. 

 
2.5.3.2 Main Facility  

 
a) Gas meter run will be orifice plate, senior fitting type or vortex meter. 
 
b) Emulsion meter will be differential pressure, vortex meter, or mass meter. 
 
c) Bitumen meter run will be differential pressure, vortex meter, or mass 

meter. 
 
d) Steam meter will be a differential pressure or vortex meter. 
 
e) Boiler feed fuel gas meter will be a senior type orifice plate meter run. 
 
f) Water meter will be a vortex or magnetic meter. 
 
g) Chemical meters will be a magnetic meter or other. 
 
h) Flare meter will be a transit time ultrasonic meter. 
 
i) Prover taps will be provided on the downstream side of all liquid meters.  
 

2.5.4 Instrument Air System 
 

2.5.4.1 Wellsites 
 

a) All wellsite equipment will be pneumatically controlled and operated. The 
system will operate at 700 to 800 kPag. 

 
2.5.4.2 Main Facility 

   
a) All main facility equipment will be pneumatically controlled. 
 
b) Pneumatic instruments will operate using instrument air. A full back-up 

compressor will be provided. System will operate at 700 to 800 kPag. 
 

2.5.5 SCADA 
 

2.5.5.1 All wellsite control systems will be capable of data transfer to and from the 
main facility control system. This will be done on a high speed unlicensed radio 
system. The system will be readily expandable and capable of a communication 
rate of 1 Mb/sec. 
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2.6 Safety  
 

2.6.1 Fire Suppression 
 

2.6.1.1 Portable fire extinguishers will be installed on all sites. 
 
2.6.1.2 Wellsites 
 

a) As a minimum it is proposed to install one (1) 150# wheeled Purple K fire 
extinguisher for each wellsite, one (1) 30# handheld fire extinguisher for 
each skid, and one (1) 20# handheld CO2 fire extinguisher for the MCC 
building. Final decision on type and quantity of extinguishers will be 
provided by Deer Creek safety personnel. 

 
2.6.1.3 Main Facility 
 

a) As a minimum it is proposed to install four (4) 150# wheeled Purple K fire 
extinguishers for the facility, one (1) 30# handheld fire extinguisher for 
each skid, and one (1) 50# wheeled CO2 fire extinguisher for the MCC 
building. Final decision on type and quantity of extinguishers will be 
provided Deer Creek safety personnel. 

 
2.6.2 Miscellaneous Safety Equipment 

 
2.6.2.1 Deer Creek safety personnel will be responsible for specifying and purchasing 

all miscellaneous safety equipment that will be required on site. This includes 
but is not limited to eyewash stations, chemical and fire burn kits, safety kits, 
SCBA apparatus, etc. Safety shower will be provided along with required safety 
equipment for hazardous chemicals. 

 
2.7 Civil 

 
2.7.1 Equipment Foundations 

 
2.7.1.1 Most equipment will be mounted on structural steel skids provided by the 

equipment manufacturer. These skids will be placed on piled and grade beam 
foundations. The skids will be welded to the grade beams once they are 
positioned. Rotating equipment of significant size will have concrete in the 
equipment skid to add inertial mass. These skids will require shimming to the 
structural foundation prior to welding in place. Large equipment and tanks may 
be set on poured concrete foundations. The main steam generators and the 
evaporator towers will require poured concrete foundations. 
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5.0 TECHNICAL GUIDELINES 
 
5.1 Codes and Standards 
 

This project will be built to codes and standards as an Alberta, Canada, project. Codes and standards 
listed are to be enforced as they apply to all equipment and installations for this project. Should local 
standards or regulations exceed or cause conflict, the issue shall be referred to the engineering 
company for clarification.  
 
5.1.1 General  
 

5.1.1.1 Occupational Health and Safety Association Regulations. 
 
5.1.1.2 Worker’s Compensation Regulations. 

 
5.1.2 Mechanical 
 

5.1.2.1 American National Standards Institute (ANSI) B31.3 
 

5.1.2.2 American Society of Mechanical Engineers (ASME) Sect. VIII 
 
5.1.2.3 American Society of Mechanical Engineers (ASME) B16.5 
 
5.1.2.4 Canadian Standards Association (CSA) B51 – Boiler, Pressure Vessel and 

Pressure Piping Code. 
 

5.1.2.5 Safety Codes Act, Boilers and Pressure Vessels Registration, Alberta, Canada 
 

5.1.2.6 NACE MR 0175 sour service requirements. 
 

5.1.2.7 Steel Structures Painting Council (SSPC) Specifications. 
 

5.1.2.8 CSA Z662 Oil & Gas Pipeline Systems. 
 

5.1.2.9 AEUB Guides 56 & 55. 
 

5.1.2.10 API 650 for storage tanks. 
 

5.1.2.11 API 610 for hydrocarbon pumps. 
 

5.1.2.12 Deer Creek Energy Limited General Specifications. 
 

5.1.3 Electrical 
 

5.1.3.1 Canadian Electrical Code Part I, Eighteenth Edition C22.1-98 c/w all 
subsequent issued bulletins and amendments from the Alberta Safety Codes 
Council (STANDATA Electrical) April 1999 First Edition. 
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5.1.3.2 Equipment will bear approval/certification of at least one of the accepted 
certification organizations listed in STANDATA Pub# LEG-ECR-2 (Rev 2). 

 
5.1.3.3 Most recent Canadian Standards Association (CSA) codes and standards for 

electrical equipment, specifically pertaining to the Oil & Gas Industry. 
 

5.1.3.4 Most recent Electrical Equipment Manufacturers Association (EEMAC) codes 
and standards for electrical equipment, specifically pertaining to the Oil & Gas 
Industry. 

 
5.1.4 Civil 
 

5.1.4.1 National Building Code 
 
5.1.4.2 All equipment will be built to Alberta Standards for Earthquake Zone Zero.  

 
5.1.5 Environmental 

 
5.1.5.1 Environmental Protection and Enhancement Act (EPEA). 
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APPENDIX I 
 

PROCESS FLOWSHEET (WELL PAD) 
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APPENDIX II 
 

PROCESS FLOWSHEET (OIL TREATING) 
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APPENDIX III 
 

PROCESS FLOWSHEET (WATER AND STEAM) 
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APPENDIX IV 
 

PROCESS FLOWSHEET (GLYCOL) 
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APPENDIX V 
 

WELL PAD CONCEPTUAL 
PLOT PLAN 
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APPENDIX VI 
 

SITE PLOT PLAN 
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APPENDIX VII 
 

BITUMEN, PRODUCED WATER, 
GAS, SCO, AND SOURCE WATER 

ANALYSES 





















DEER CREEK ENERGY LIMITED 
Joslyn Phase 2, SAGD Facility 
AFE # 002-0003-0002-0005-S1 

Design Basis Memorandum  
Rev. 3 

 

 
Bower Damberger Rolseth 

Engineering Ltd. BDR Project: 33500 
Date:  March 18, 2005 Page 53 of 70 

 

J:\SECRETARIAL\2003 FILES\33500\DBM\DBM REV 3\DBM DOCUMENT REV 3A.DOC  

 
 

APPENDIX VIII 
 

AREA DEVELOPMENT PLAN 
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APPENDIX IX 
 

PIPING MATERIALS & 
VALVE  SPECIFICATIONS 
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APPENDIX XV 
 

AREA CLASSIFICATION PLAN 
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APPENDIX XVI 
 

OVERALL 
SINGLE LINE DIAGRAM 
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APPENDIX XVII 
 

PROJECT LOAD SUMMARY 
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APPENDIX XX 
 

MATERIAL BALANCE (OIL PROCESS) 
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APPENDIX XXI 
 

MATERIAL BALANCE 
(WATER) 
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