11060P.MAN

1.

CPERATTON & CONTROL

Equipment.

a)

b)

<)

d)

Amine Contactor

Amine/gas contact in the tower occurs on 12-20
ballast trays provided by Glitsch Canada Ltd. Three
amine injection points have been provided, one each
at trays #12, 16 and 20 to permit varying degrees of
amine/gas contact in accordance with process
requirements. Selection of the appropriate injection
point will require same experimentation, however the
process similations, provided in the Data Book may be

The trays should be inspected regularly to ensure
they are clean as deposits could result in foaming,
amine losses and poor acid gas removal.

Inlet gas temperatures should be held below 48° C
for reasonable acid gas removal and low amine

losses, and above 60 Deg. F to avoid foaming and poor
acid gas removal.

Iean amine inlet temperature should be approximately
6° C higher than the gas temperature.

Anticipated gas stream pressure drop across the
contactor is approximately 21 kPa.

2mine Scrubber

The amine scrubber has been provided to reduce amine
losses in the process gas stream as well as from
unexpected foaming or flows surges. The scrubber
level gauge should be monitored regularly to identify
these occurrences.

Amine Flash Tank

The Amine Flash Tank acts to remove entrained excess
hydrocarbon liquids and vapors from the amine stream.
This will avoid unnecessary breakout of excess gases
in the B2Amine/Amine HEX and reduce downstream
corrosion.

Amine Stripper

Counter-current stream contact in the Amine Stripper
occurs over 20 ballast trays supplied by Glitch
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e)

f)

g)

Canada Ltd. The trays should be inspected regularly
for cleanliness and weepage.

Amine Reboiler

The Amine Reboiler is a BKU Tema C heat exchanger.
The amine solution is heated by a hot TEG solution
passing through a U-tube coil bundle. Heat input to
the reboiler is provided via flow control of the TEG,
requlated by the reflux feed rate to the tower. The
TEG flow control valve, FV-2771, is provided with an
adjustable down-stop to ensure a minimm level of
heat input to the reboiler.

Liquidlevelaboveﬂecoilb.uﬁlehthereboﬂeris
maintained by an overflow weir. The lean amine flows
over the weir to surge campartment from which it is
discharged under level control.

The best regeneration will be obtained at higher
stripperim:reasetlnbottmtauperamrewhich,in
turn, causes more camwplete stripping of the acid
gases from the amine solution. However, increased

tures lead to excess corrosion and to chemical
degradationoftheamine.]:eanaminesolution
tanpe.ratur&sleavingthestripperaxegenerallykept
in the 110° to 115° C range with a valid absolute
maximm temperature of not more than 127° C This
leads to a stripper bottom pressure in the range of
170 kPa (absolute) as a maximum.

Amine Cooler/Reflux Condenser

The reflux condenser is an aerial cooler, mounted in
a camon structure with the Amine Cooler. The Reflux
Condenser has its own set of autamatic top louvres
which are under temperature control to control the
operating temperature of the Reflux Accumilator. To
prevent freezing problems during cold weather, the
camen structure of the aerial cooler is totally
enclosed with autamatic inlet and recirculation
louvres under temperature control to control the
plemmchmbertarpe.mtureunderthetwoooﬂ
bundles. In addition, a heating coil is provided for
tie-in to the heat trace system to prevent freezing
in the tube bundle.

Amine Circulation Pumps

The Amine Circulation Pumps are positive displasanent
pumps and hence, flow rate is fixed (7.45 m /hr.)
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h)

3)

However, should it became necessary, a bypass with
globe valve has been provided to allow recirculation
of excess flow around the pump on a temporary basis.

Thepmupshavebeenprovidedwiﬂmvaporﬁ.ghtplunger
covers which are vented outside the process building.

Amine M Water Amine Tank

Anﬁ.nesystansurgecapm:ityamlna}e-upwaterand
amine storage is provided in a single 3-campartment
tank. Amine and water make-up is achieved via gravity
flow and is controlled manually.

NOTE: Personnel should not attempt to walk on top
of the tank as the top head has not been
designed for external loading.

Amine Filters

Two amine filters have been provided. VB8-2772 is a 5-
micron filter designed to handle 100% of the amine
circulation rate. V8-2773 is a 1 micron charcoal
filter sized for 10% of the circulation rate and is
intended to remove degradation products and smaller
entrained contaminants. Flow control through the
charcoal filter is achieved by pressure drop
balancing utilizing a bypass globe valve.

Reflux Circulation

Condensed liquids and vapors from the amine stripper
overheads are separated in the reflux drum (VB-2775).
Vapors are discharged under back-pressure control to
the acid gas flare system. The back-pressure control
setsthecperatjngpr&ssureofﬂxeaminestrippera:ﬂ
reboiler system.

Due to the low operating pressure of this system,
substantial water losses can be experienced at this

point. A mistex pad at the top of the reflux drum
serves to minimize entrained water carry-over. Water
losses are a function of the operating temperature of
V8-2775, therefore, it is advisable to operate ve-
2775 at as low a temperature as the amine
regeneration system will permit.

Liquids are pumped by the reflux pumps (E10-2774-1/2)
from V8-2775 to the top of the amine stripper under
level control. The level controller operates a
control valve located in a bypass line running fram
pump discharge back to VB-2775. This will ensure
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k)

1)

mattlreptnlpsdomtrundryanda.lsoﬂxatthe
amount of reflux returned to the stripper will be
equal to that produced.

Acid Gas Flare system

Saturated acid gas from V8-2775 and vapour from the
amine flash tank are collected in the flare knock-cut
drum and blowcase (V8-2030/v8-2040) for removal of
ﬂxeentrajnedliquids;\raporsexitthetopofva—
2030/v8-2040, are metered and then discharged from
skid edge. Metered fuel gas for pilot/purge is
injected to the acid gas flare stream immediately
prior to discharge.

Liquids drain from VB-2030 to V8-2040 where they are
discharged under level control to v8-2775. Fuel gas
pressure is utilized to drive collected liquids from
V8-2040 to VB-2775.

Purge Gas System

Soeetmelgasispzovidedats]ddedgearadis
utilized to provide the followings:

a) Purge gas for the amine filters to remove scur
gas content prior to element changeout.

b) Blanket gas in the amine reboiler, stripper, and
surge tank to prevent vacum development during
shutdown; this can also be utilized to pruge the
reboiler, stripper, reflux accumulator,
condenser and flare K.O.drum.

c) Pilot/purge gas for the acid gas flare line.
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INTRODUCTION

A.1 Scope of Supply

Equipment provided by Alco Bas & 0il is comprised of the following major
components and their associated instrumentation, valving, and piping in
accordance with the enclosed Mechanical Flowsheets and Bill of Material.

2 - Metering structural steel skids c/w:

1 - 48" 1.D. x 50'-0" s/s Amine Contactor (V10-2771).

1 - 48" 0.D. x 8'-0" s/s Amine Scrubber (V8-2771).
- 36" I.D. x 10'-0" s/s Amine Flash Tank (V8-2774).
- Peco 55-15-336 Amine Charcoal Filter (V8-2773).
- Alfa-Laval M10-BFG Amine/Amine HEX (GB-2771).
12 3/4" 0.D. x 5'-0" s/s Reflux Accumulator (V8-2775}.
- 12 3/4" 0.D. Flare X.0. Drum/Blowcase {V8-2030/vV8-2040).
- 24" 0.D. x 50'-0" s/fof Amine Stripper (V10-2772).
- 15/28-240 BKU Amine Reboiler (G8-2774).
- 96" 0.D. x 12'-0" OAL Amine Surge/Make-up Water/Make-up Amine Tank
{v2-2771-1/2/3)
Union 1 1/2 x 2 x 7 VCM Refiux Pumps {(E10-2774-1/2).

2 - Union 1 1/2 x 2 x 7 VCM Booster Pumps (E10-2773-1/2).

2 - Union 1 7/8 x 3 TD-60 Amine Circulating Pumps (E10-2771-1/2).

* pumps provided are for one (1) operating and one (1) 100% spare.

1 - ACE EB4RS Amine Cooler/Reflux Condenser (G8-2772/2773).

[ T
]

o
]

Acid Gas Flare and Pilot/Purge Gas meter runs {(FE-3572 and FE-3573) were supplied
by MacDonald Engineering Projects Ltd. and installed by Alco with instrumentation
to be provided by others.

Electrical hookup, interconnecting piping and chemical charges are provided by
others.

A recommended spare parts list has been included in this manual. No spare parts
have been provided by Alco Gas & 0il. The spares Tist contained herein is
provided for information only and is based on equipment wmanufacturers
recommendations. Prices indicated are subject to change without notice, are
provided for information only, and are subject to the suppliers terms and
conditions of sale at the time of order.



A.2 Design Conditions

The unit has been designed to sweeten up to 1185 x 103M3/D of gas with up to
200 ppm HoS and 1% CO2.

Process design was based on the following four inlet simulations provided by
MacDonald Engineering Projects Ltd.

RICH CASE
Low Pressure

VYapour frac. 1.0000
Temperature C 43,0000
Pressure Kpa a 4920.0000
Molar Flow Kgmole/hr 1943.3542
Mass Flow Kg/hr 53293.8047
LigVol Flow M3/hr 133.2416
Enthalpy KJ/hr 2.02687E+07
Density Kg/m3 68.1828
Mole Wt. 27.4236
Spec. Heat KJ/Kgmole-C 69.7022
Therm Cond Watt/m-K 0.0351
Viscosity Cp 0.0135
1 Factor 0.7475
Sur Tension Dyne/cm ——-
Std Density Kg/m3 =
Methane 0.4760
Ethane 0.2556
Propane 0.1400
i-Butane 0.0179
n-Butane 0.0373
i-Pentane 0.0060
n-Pentane 0.0054
n-Hexane 0.0013
n-Octane 0.0001
€02 1% Max.
H2S 200 ppm {max.)

Nitrogen 0.0553



LEAN CASE

Low Pressure

Vapour frac. 1.0000
Temperature C 43,0000
Pressure Kpa a 4920.0000
Molar Flow Kgmole/hr 2075.8179
Mass Flow Kg/hr 44588.6406
LiqVol Flow M3/hr 122.5855
Enthalpy Kd/hr 2.14316E+07
Density Kg/m3 46,0667
Mole Wt. 21.4800
Spec. Heat KJ/Kgmole-C 51.0415
Therm Cond Watt/m-K 0.0390
Viscosity Cp 0.0135
Z Factor 0.8665
Sur Tension Dyne/cm ———-
Std Density Kg/m3 ————
Methane 0.7749
Ethane 0.0732
Propane 0.0543
i-Butane 0.0082
n-Butane 0.0171
i-Pentane 0.0050
n-Pentane 0.0050
n-Hexane 0.0041
n-0Octane 0.0015
€02 i% Max.
H2S 200 ppm (max.)

Nitrogen 0.0474



RICH CASE

High Pressure

Vapour frac. 1.0000
Temperature C 43.0000
Pressure Kpa a 9480,0000
Molar Flow Kgmole/hr 2012.3088
Mass Flow Kg/hr 56319,5234
Ligvol Flow M3/hr 139.3272
Enthalpy KJd/hr 1.53383E+07
Density Kg/m3 189.6525
Mole Wt. 27.9875
Spec, Heat KJ/Kgmole-C 114.6352
Therm Cond Watt/m=K 0.0491
Viscosity Cp 0.0210
Z Factor 0.5322
Sur Tension Dyne/cm e
Std Density Kg/m3 ————
Methane 0.4647
Ethane 0.2547
Propane 0.1445
j-Butane 0.0194
n-Butane 0.0414
j=-Pentane 0.0073
n-Pentane 0.0068
n-Hexane 0.0021
n-0Octane 0.0004
co2 1% Max.
H2S 206 ppm (max.)

Nitrogen 0.0537



LEAN CASE

High Pressure

Vapour frac, 1.0000
Temperature C 43,0000
Pressure Xpa a 9480.0000
Molar Fiow Kgmole/hr 2077.4319
Mass Fiow Kg/hr 44696.4180
LiqVol Fiow M3/hr 122.7638
Enthalpy KJ/hr 1.90002E+07
Density Kg/m3 100.3462
Mole Wt. 21,5152
Spec. Heat KJ/Kgmole=-C 61.3641
Therm Cond Watt/m-K 0.0454
Viscosity Cp 0.0159
1 Factor 0.7733
Sur Tension Dyne/cm -———
Std Density Kg/m3 ———-
Methane 0.7744
Ethane 0.0731
Propane 0.0544
j-Butane 0.0082
n-Butane 0.0171
i-Pentane 0.0050
n-Pentane 0.0050
n-Hexane 0.0041
n-0ctane 0.0017
co2 1% Max.
H2S 200 ppm (max.)

Nitrogen 0.0473



Complete process simuations for these cases are provided in Section B of this
manual. Process simulation has been based on the use of aqueous
methyldiethanolamine (MDEA) solution as the gas sweetening solvent and 20-tray
amine contactor and stripper process vessels per Amoco's request.

Anticipated outlet gas HpS and CO2 contents based on utilization of 20 trays
in the amine contactor are as follows:

MDEA concentration:

(% by weight aqueous solution) 50% 45%
Circulation rate (USGPM) 29.69 32.2%
HpS (ppm) 2.893 1.425
0, (%) 0.558 0.546

Refer to the enclosed Mechanical Flowsheet for system mechanical design
Timitations.

The amine reboiler design presumes that 60% TEG @ 320°F is available as heating
medium,

Amine contactor design provides for 30% turndown.
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CPERATICN & CONTROL,

1.

Equipment

a)

b)

c)

d)

Amine Contactor

Amine/gas contact in the tower occurs on 12-20
ballast trays provided by Glitsch Canada Ltd. Three
amine injection points have been provided, one each
at trays #12, 16 and 20 to permit varying degrees of
amine/gas contact in accordance with process

i ts. Selection of the appropriate injection
point will require some experimentation, however the
process similations, provided in the Data Book may be
used to provide same guidance.

The trays should be inspected regularly to ensure
they are clean as deposits could result in foaming,
amine losses and poor acid gas removal.

Inlet gas temperatures should be held below 48° C
for reasonable acid gas removal and low amine
losses, and above 60 Deg. F to avoid foaming and poor
acid gas removal.

Lean amine inlet temperature should be approximately
6° C higher than the gas temperature.

Anticipated gas stream pressure drop across the
contactor is approximately 21 kPa.

Amine Scrubber

The amine scrubber has been provided to reduce amine
losses in the process gas stream as well as from

foaming or flows surges. The scrubber
level gauge should be monitored reqularly to identify
these occurrences.

Amine Flash Tank

The Amine Flash Tank acts to remove entrained excess
hydrocarbon liquids and vapors fram the amine stream.
This will avoid unnecessary breakout of excess gases
in the 2Amine/Amine HEX and reduce downstream
corrosion.

Amine Stripper

Counter—current stream contact in the Amine Stripper
occurs over 20 ballast trays supplied by Glitch

-9 -
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e)

£)

qg)

Canada Ltd. The trays should be inspected regularly
for cleanliness and weepage.

Amine Reboiler

The Amine Reboiler is a BKU Tema C heat exchanger.
The amine solution is heated by a hot TEG solution
passing through a U-tube coil bundle. Heat input to
the reboiler is provided via flow control of the TEG,
regulatedbythe:efluxfeedmtetothetmr.'rm
TEG flow control valve, FV-2771, is provided with an
adjustable down-stop to ensure a minimm level of
heat input to the reboiler.

Liquidlevelabovethecoilburdleinthereboﬂeris
maintained by an overflow weir. The lean amine flows
over the weir to surge campartment from which it is
discharged under level control.

The best regeneration will be cbtained at higher
pressures. Higher operating pressures on the
st:ripperjncreasetletnttantatperamreuhjsh,in
turn, causes more complete stripping of the acid
gases from the amine solution. However, increased

tures lead to excess corrosion and to chemical
degradation of the amine. ILean amine solution
tatpe.raturesleavingﬂ)estripperaregenerallykept
in the 110° to 115° C range with a valid absolute
maximum temperature of not more than 127° C This
leads to a stripper bottom pressure in the range of
170 kPa (absolute) as a maxirum.

Amine Cooler/Reflux Condenser

The reflux condenser is an aerial cooler, mounted in
a camon structure with the Amine Cooler. The Reflux
Condenser has its own set of automatic top louvres
which are under temperature control to control the
operating temperature of the Reflux Accumulator. To
prevent freezing problems during cold weather, the
camon structure of the aerial cooler is totally
enclosed with automatic inlet and recirculation
louvres under temperature control to control the
plemmchambertauperatu:eunderﬂaetwocoﬂ
bundles. In addition, a heating coil is provided for
tie-in to the heat trace system to prevent freezing
in the tube bundle.

Amine Circulation Pumps

The Amine Circulation Pumps are positive displarierent
pumps and hence, flow rate is fixed (7.45 m /hr.)

- 10 -
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h)

3)

However, should it became necessary, a bypass with
glcbe valve has been provided to allow recirculation
of excess flow around the pump on a temporary basis.

The pumps have been provided with vapor tight plunger
covers which are vented outside the process building.

Amine Surge/Ml Water/MJ Amine Tapk

mﬁmsystensurgecapacityarﬁmaha-upwaterand

amine storage is provided in a single 3-campartment

tank. Amine and water make-up is achieved via gravity

flow and is controlled mamally.

NOTE: Personnel should not attempt to walk on top
of the tank as the top head has not been
designed for external loading.

Amine Filters

Two amine filters have been provided. VB-2772 is a 5-
micron filter designed to handle 100% of the amine
circulation rate. VB8-2773 is a 1 micron

filter sized for 10% of the circulation rate and is
jntended to remove degradation products and smaller
entrained contaminants. Flow control through the
charcoal filter is achieved by pressure drop
balancing utilizing a bypass globe valve.

Reflux Circulation

Condensed 1iquidsandvaporsf:unﬂ1eauﬁnestrimer
overheads are separated in the reflux drum (V8-2775).
Vapors are discharged under back-pressure control to
the acid gas flare system. The back-pressure control
setstheoperatmgpr&smmeoftmmmipperaxﬁ
reboiler system.

Due to the low operating pressure of this system,
cubstantial water losses can be experienced at this

point. Amistexpadatthetopoftherefluxdnm
serves to minimize entrained water carry-over. Water
Josses are a function of the operating temperature of
v8-2775, therefore, it is advisable to operate V8-
2775 at as low a temperature as the amine
regeneration system will permit.

Liquids are pumped by the reflux pumps (E10-2774-1/2)
fram V8-2775 to the top of the amine stripper under
level control. The level controller operates a
control valve located in a bypass line running from
pump discharge back to v8-2775. This will ensure

- 11 -
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k)

1)

thatthepmpsdomtmndryandalsoﬂxattl-e
amount of reflux returned to the ipper will be

equal to that produced.
Acid Gas Flare system

Saturated acid gas fram V8-2775 and vapour from the
amine flash tank are collected in the flare kmock-out
drum and blowcase (VB-2030/v8-2040) for removal of
the entrained liquids; vapors exit the top of V8-
2030/V8-2040, are metered and then discharged fram
skid edge. Metered fuel gas for pilot/purge is
injected to the acid gas flare stream immediately
prior to discharge.

Liquids drain from V8-2030 to VB-2040 where they are
discharged under level control to VB-2775. Fuel gas
pressure is utilized to drive collected liquids from
V8-2040 to VB-2775.

Purge Gas System

SweetFuelgasispmvidedatskidedgearﬂis
utilized to provide the following:

a) Purge gas for the amine filters to remove sour
gas content prior to element changeout.

b) Blanket gas in the amine reboiler, stripper, and
surge tank to prevent vacuum development during
shutdown; this can also be utilized to pruge the
reboiler, stripper, reflux accumulator,
cordenser and flare K.O.drum.

¢) Pilot/purge gas for the acid gas flare line.
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PO. NUMBER

Macdonald Engineering Projects Ltd.
© §00, 1177 - 11ih Avenue S.W, Calgary, Alberta, Canada T2R 1K9 1105p007
Telephone {403) 228-3366 Telex 03-827769 Fax (403) 245-0219
N PAGE 2
ORDER DATE =
89-08-02
TEM | QUANTITY [TEM DESCRIPTION UNITPRIGE | = TOTAL

ITEH #3 FROM FAX B
ELIMIHATE ESOV'S Off AHINE INJECTION PUMPS SUBTRACT (2456.065
ITZi #5 FROM FAX B
DELETE OPT AND ALL THEHOWELLS ON AMIHE CGHTACTOR SUSTRACY (822.GG)
ITEH $6 FROV FAX :
DELETE ALL THERMOWELLS Ofl AMINE REGEHERATOR SUSTRACK (151.00)’/
"ITEH #7 FROM FAX

AJD SOLEHOID VALVE OH LCV UPSTREAN OF AHINE -
REGEIERATOR ADD 339,007
ITEH #8 FROM FAX .

THE DESIGH PRESSURE OF AMINE COHTRACTOR AHD SCRUBBER

OF 1220 PSIa we

AS PER YOUR FACSTIHILE TRANSHITTAL OF JUiE 22, 1989

REQUEST THE FOLLOWING:

ITEH #1 FROM FAX ‘

TO CHAMGE ALL REFLEX LEVEL GAUGES, EXCEPT TUSULAR

TYPS, TO TRAISPARENT C/4 ILLUYMIFATORS ACD 3354.3509
ITZH 32 FROM FAK

10 ADC LOU TEhPERATURE SHITCH EXPLOSION PROOF, ASCO, y
0'i ANTNE STRIPPZR COMDEIIISER QUTLET, MIRIMG 8Y aTHeRS| ADD 525.23
ITEH 23 7011 FAX

TO ASD LOW FLOW SUITCH {Gile OiLY) 0% TiiE AMLHE

STRIPPER REFLYX PUIPS DISCHARGE (TELEHATIC), WIRLNG

3Y OTiERE. ADD 124¢.20.
ITSi 3 FRUIL FAX

LADDER AnD PLATFOR:! an GiE SI22 OF AERIAL COOLCR w/C

A5 PER fuue FACSINILE TRANSUITTAL OF Junt 22, 138%

vE IECUEST TuE ACID SAS FLART KHOCK QUT U ACD 14546.2

AS PER OLR FACSIMILI TRANSUITTAL OF Jung 3T, 1989

JE 2£5UEST THE FOLLSWING:

ITE #2 FRO FAX

EXTRA S6R 42" 1.9, X 30' 3/5 ANINE CoHTACTOR W/ 20

TIAYS AgD 43750.5C
SATRA FOR 240 1.5, & 34 AGINE STRIPPER i/ 20 TRAY ADD 2215.82)-

WHITE — VENDOR  PINK — CLENT  CANARY — FILECOPY  GOLDENROD — FIELD CONSTRUCTION BOOK
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Macdonald Engineering Projects Ltd.

600, 1177 - 11th Avenue S.W, Calgary, Alberta, Canada T2R 1K9 1103p007
Telephone (403) 228-3366 Talex 03-827769 Fax (403) 245-0219

PO. NUMBER

PAGE 3
ORDER DATE -
89-08-22
QUANTTTY ITEM DESCRIPTION UNIT PRICQ TOTAL

ITEM #8 FROM FAX ;
T0 ADD A MIOWEST DPI HITH 3 - VALVE MANIFOLD (COHMHONM) v
T0 THE RICH SIGE OF THE AMINE/AMINE HEAT EXCHANGER ADD $ 659.90 -
ITEH 11 FRON FAX -
ZYTRA TO STRESS RELIZVE THE LEAN AMINE PIPING AND 41600
COPOLEITS ADD 304390 -
=L 3
1TE #12 FROM FAX

TO ADD A THIRD PHASE TO THE AMIHE FLASH TAMK, FLASH _
TAHK BECOMES 30" 1.D. X 10' S/S. ADD 2662.0C |
AS PER YOUR FACSIMILE TRAHSHITTAL OF JULY 10, 1939

ME REGUEST THE FOLLOMING:

ITSi 1 F20N FAX ,
as* 1.0. AILIE SCRUSBER ADD 4807.007
&G iiP AULUE CIRCULATION PUIPS ADO 2128.00 ~
AINE FILTER 55-15-326 ADS 3532.90 -
CHARCOAL FILTER 10-2-22 ADD 515C.50
36" 9.0, ANINE FLASH TANK ADD 1447.00 .
ITE': 42 FRO: FRX

TC ADD A MIDUEST 0DSL 129 DPI WITH SPOT SWITCH FGR

HIGH OPA AhD COUPLED WITH A 3 VALVE HAHIFOLD FOR 2

TOWERS 15556.00 3112.26
ITE)! 24 FAQ FAX .

TO A3C SOLITRID TG Zv-2001 ADD 329.0¢ 1
AS PTA YCUR ZACSIMILT TRANSHITTAL OF SuLY 14, 1285

ME RECUSST ThE FOLLSULNG:

T 43 7204 FAX

1% ~p13 €/ PALTE AuD PLUS (FOUR) 217.04 368,30~
AS PEX YOUR COUYEASATION WITH €D GMEHZ OM JULY 17,

1048 TO SZAL #ELD TRE FLIOR IF THE PACKAGED AMINE

UiIT A90 1536.52 }
ToTaL FUY PACKAGED SIS GulT $725362..00

1
anpten I Ftag tel (SSefeT Td ITCALATION. 84,116

WHITE — VENDOR  PINK — CLIENT  CANARY — AILECOPY  GOLDENROD — FELD CONSTRUCTION BOOK
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1. NACDOGHALD ENGIREERIHG PROJECTS LTD. ORIGIHAL
INQUIRY DATED NMAY 16, 1839 INCLUDING ALL
ATTACHIENTS LISTED THEREIN (HOW I¥ YOUR
POSSESSION).

2. ALCO GAS & OIL PROOUCTION EQUIPHENT QUOTATION
#G89-5358 DATED 89-006-056

3. DRAWIHSS #A13081 SHEET 1 OF 2, #A13061 SHEET
2 OF 2 AND #A13082 DATED 89-06-06.

4, ALCO FACSIIILE EXTRA DATED 89-06-09

§, —mmmemmam——- DITTO=mmmmmmme 29-06-22
Bh e 4 1) D—— 90205-23
/S DITTCammmmmmmm 39-06-30
Y — ] 4 {1 F— 39-07-10C
T R 4 [+ D—— 89-07-14

10. MEPL FACSIHILE PO CCHUITTAL DATED 29-37-23
PROGRESS PAYHELTS

PROSGRTSS Iﬂ?OICEgvlLL 3% ISSUED BASED uedhn MORK I
PROGRESS A0 MATERIALS RECTIVED AS AGAZED oY
HACDGHALD SHSIMEERINC [HSPECTIUN.

NET 30 DAYS
HOLIEACK

A TER.1S OF TWe SUILDERS LIEN

A 155 HGLIBACK AS PZ £
A2LZ TO THE Dnveicing o TRIS

ACT WILL 32 APPLIC

PRUSECT.

2

DRAWINGS A5 TATA JAGUALT REWIR2D

1 SEPIA OF ALL IR2UIiG35 F0OR APPRUYAL
2 SEPIA OF ALL DRAUL.AS CERTIFIZR “AS 3UILT®

8 SOPIES OF LT JPTAATING AND HALITZRANCE HAIUALS
{HCLYDING CATALDGUSS 73 CATA ILEETD #od SLL ITENZ 38

PO. NUMBER
Macdonald Engineering Projects Ltd.
600, 1177 - 11th Avenue SW. Calgary, Alberta, Canada T2R 1K9 11069097
Telephone (403) 228-3366 Telex 03-827760 Fax (403) 245-0213
PAGE 4
ORDER DATE
89-08-02
TEM | QUANTITY [TEM DESCRIPTION UNIT PRICE TOTAL
ATTACHMENTS
THE FOLLOWING LIST -9F ATTACEMENTS SHALL 3ECOIE AN
1UTEGRAL PART OF THE PURCHASE ORDER SPECIFICATLION
REQUIRENENT

WHITE — VENDOR  PINK — CLIENT  CANARY — FILE COPY  GOLDENROD — AIELD CONSTRUCTION BOOK
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PO. NUMBER

Macdonald Engineering Projects Ltd.

600, 1177 - 11th Avenue S.W, Calgary, Alberta, Canada T2R 1K9 11CAP0GT

Telephone {403) 228-3366 Telex 03-827769 Fax (403) 245-0219

! PAGE §
ORDER DATE
89-08-02

MEM | QUANTITY {TEM DESCRIPTION UNIT PRICE TOTAL

THE 3KID

3 COPLES OF ALL REQISTRATIONS, MILL TEST CERTIFICATES
AllD TEST REPORTS.

WARRAIITIES & GUARANTEES

IT IS A CONDITION OF THIS PURCHASE ORDER THAT ALL
HARRAITIES & GUARANTEES GIVEN THE PURCHASER

ARE TO 3E TRANSFERRED TO THE OWNER/END USER BEING
AMOCO CAHADA PETROLEULI COMPARY LTD.

START-LP ASSISTANCE

ALCC GAS % OIL TO PRGVIDE A SERVICE REP. FOR OHE DAY
TO START UP AND COHMISSION THE AMINE URIT.

DELIVERY

QUOTED 15-15 YEEXS AFTER RECEIPT OF ORDER PLACED
JuLY 26, 1929

FEDERAL SALES TAX

ACCIPTALCE
YENDOR SiALL DULY SRECUTE ARD AETURN THE XERGL COPY
AS A ACCEPTANCI OF TAIS PURCHASE ORDER WITHLL 10
CALENDAR DAYS,

= ANN
H

ACCIPTZD: ALCC 3AS 2 oIl P20DUCTIoN SCUIPHENT LTG.

BY:

DATZ:

COIT L0908 572

A

WHITE — VENDOR

PINK — CLIENT  CANARY - FILE COPY

GOLDENROD — FIELD CONSTRUCTION BOCOK
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E L]
.- 2 ( PURCHASE ORDER € ;

———
e ——

———
- AlICCO CA'lADA PETRCLEUH CThPALY LTD.
Nocdono\d kagineeting P toeata\id.,

600, 1177 - 11th Avenue S.W. Calgary, Alberta, Canada T2R 1K9 AGERT
Telephone (403) 228-3366 Telex 03-827769 Fax (403} 245-0213

VENDOR
A
ALCO 325 & OIL PRODUCTION EQUIP. LTD.

! P.0. NUMBER

1166PG37

ORDER DATE
39-06-92

DATE UIRED
SHIP TO

ol y

T.3.A.

#310, 4012 - MACLEOD TRAIL SGUTH

CAL3ARY, AL3ZIRTA

126 287

[ ATTH: iR, KEi PELLETIER 243-3055_] L N

SHIP VIA FOB TERMS FED. SALES TAX

7.8.4, TRYCKS EINJATCH HET |39 DAYS EXENPT
TEM | QUANTITY ITEM DESCRIPTION UNIT PRICE TOTAL

SKID HCULTED PACKAGED GAS SHE
FOR

LS 2-11-80-3 sisil

JITH YOUR 1 COPY TO XEil PELLETIER
GORDC: STEUART coHOHTON 3Y ULt oK.

AIQCD CAMADA PETRCLEU! CCHPAIY LTO.
#I121SI DERGTTLENECK PRGJECT

CONFIQMATION OF FACSINILE PLACENENT OF ORDER 89-07-23

eTCHIUG UHIT

CALSARY, 1 CJPY 10
HARK YUSIShEH.

TO SUAPLY:

055-0363 AlD DRANIIGS A-10031 SiT.

PRICE SuiliarY

SASE FRICE AS P8R 310

1t 1 0Ly TO SUPPLY AuD DESISN T SKIS OUNTED, PACKAGED 5AS
SUETTSIIAG UGIT AS PER YCUR SRICIIAL QUOTATIDN HC.

SHT. 2 OF 2 ANS A-13032 DATID JUIE 5, 1%29.

A TAE AAnTTTOME NTSTSTANY S T oAl
2ICT ADITISNS, REVISIONS L CLARTS

1 OF 2, &-13%61

el T R rd

3 94%3¢2.00

3 FACSINILT TRAGSHINTAL

I B R
I';.' .‘2 ¢ :H :'r".x
ab T LT U e

> po TamTAD ST Ry TH
FATIN Bt CoaTatic- eru 2 2H by ¢

ITZ 43 %00 7R ;

v m g e = ERRY k]

A2 FLAZH TaiK PSY TO 2T 3ALANCE

9F gunz 9, 1530 M

b 1 [ o} Aqa=T 5~ & 1
3T PaciiiAlle Ao 3 -

D JELLeWS TYRE AT 1712:59
y S o e

wpmy 4 an m mggm =

Vol Ve ¢ & o s 1w T arta e ooime T

IMPORTANT

Our Order Number must appear on Invoices. Packages and Cor-
respondance. Invoice in Triplicate.

WHITE — VENDOR PINK — CLIENT
CANARY — FILE COPY GOLDENROD — FIELD CONST. BOOK
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Macdonald Engineering Projects Ltd.

© 500, 1177 - 11th Avenue S.W, Calgary, Alberia, Canada T2R 1K9
Telephone (403) 228-3366 Telex 03-827769 Fax (403) 245-0219

-

PO. NUMBER

11a8pnn7

PAGE 7

ORDER DATE —

89-08-02

QUANTITY

ITEM DESCRIPTION

UNIT PRIGE | |

TOTAL

ITEH #4 FROM FAX
ELINIIIATE £SOV'S Of AHLHE INJECTION PUNPS

1Tz #5 FROM FAX
DELETE OPT AND ALL THERMOMELLS OH AHIHE COHTACTOR

ITEM #6 FRON FAX
DELETE ALL THERMOWELLS Oli AHMINE REGEHERATOR

"ITEtt $7 FROM FAX

ADD SOLEHOID VALVE OH LCV UPSTREAM OF AHIME
REGEHERATOR

ITEit #8 FROM FAL
THE DESIGH PRESSURE OF AMIHE CONTRACTOR AWHD SCRUBBER
OF 1320 PSIS

AS PER YOUR FACSINILE TRANSHITTAL OF JURE 22, 1989 W

REQUEST THE FOLLOWING:

ITEH #1 FROM FAX ’
TO CHAYGE ALL REFLEX LEVEL GAUSES, EXCEPT TUSULAR
TYPE, TO TRA4SPARENT C/W ILLUMINATORS

ITZH #2 FROIY FAX

TO ADC LOV TENPERATURE SWITCH EXPLOSION PROOF, ASCO,
O ATNE STRIPPZR COMDEIISER CUTLET, VIRING 8Y ITHERS
ITEH 43 Fa0il FAX

TO ADD LOY FLOW SMITCH (QHE OWLY) O THE AMINE
STRIPPER RSFLUX PUIPS DIGCHARGE (TELEIATIC), WIRLIG
3Y OTUuER3.

[TEil ¢3 FRGT FAX
LADOER AnD PLATFOR: 0% CuE SIDE OF AEIAL £ooLR

NI

PER YUUR FACSINILS TRANSIITTAL OF cunz 22, 138¢

SECJEST TuE ACID JAS FLART XHOIR AUT SR

AS

§ o
]

nS

HE

pTa YOuX FACSINILT TRANSEITTAL OF Juht 3T,
22532ST THE FOLLCUING:

L4939

ITE #2 7RO FAX
EXTRA FOR 43" [.D. X
TRAYS

EATRA FUGR 24" 1.5, 4

30¢ 375 AMKE CCHTACTOR W/ 20

18*

ALINGE STRIPPER i/ 20 TRA

SUBTRACY

SUSTRACT

SU3TRACT

ADD

ACD

ADD

ATO

AcD
AJ2

(822.0C)

(151.00*/’

339.3001

H/Cc

1246,

w/C

14545,

e

435750,
2213,

L~

20,

20

-
Iy
Pt ad
el

WHITE — VENDOR
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' PO. NUMBER
Macdonald Engineering Projects Ltd.
800, 1177 - 11th Avenue SW. Calgary, Alberta, Canada T2R 1K9 1103P6N7
Telephone (403) 228-3366 Telex 03-827769 Fax (403} 245-0219
PAGE 3
ORDER DATE
89-08-02
QUANTITY ITEM DESCRIPTION UNIT PRICE, TOTAL
[TEH #8 FROW FAX :
TO ADD A MIDWEST DPI HITH 3 - VALVE MAHIFOLD (COHMON) ¥
TO THE RICH SIDE OF THE AMINE/AMITIE HEAT EXCHANGER ADD $ 659.00 -

ITEN #11 FROIY FAX

ZXTAA TO STRESS RELIZVE THE LEAN AHLME PIPIIG AND
CONPONENTS

= L_

ITEA #12 FROM FAX

TO ADD A THIRD PHASE TO THE AMINE FLASH TANK, FLASH
TAW¢ BECOMES 3G* 1.0. X 10' S/S.

AS PER YOUR FACSIMILE TRAHSWITTAL OF JULY 10, 1989
WE REQUEST THE FOLLOWING:

ITSH £1 FAON FAX
48" 1.D. ANE SCRUBBER

&G P AMLHE CIRCULATION PUIiPS
AMINZ FILTER 55-13-328
CHARCOAL FILTER 10-2-22

36" g.0. AHINE FLASH TARK

[TE! #2 FRON FAX

TC ADD A MIDUZST H0DSL 120 DPI WITH SPOT SWITCH FOR
HIGH DPA AnD COUPLSS WITH A 3 VALVE HANIFOLD FOR 2
TOHERS

£4 TRC rAX

TO ADD SGLINCID TG ZV-2C0

AS P22 YCUR TACSEMILD TRANSHITTAL OF JulY 14, 125
JE RECUIST THE FOLLSULIG:

(TS 33 7054 Fak

1% 2213 €/ GALTE AnD PLUS (FOUR)

AS 28X YOUR COnYEASATION WITH €D GNEHZ N JuLY i7,
1088 TG SZAL 4ELD TRE FLOOR JOF THE PACKAGED AMTIIE

UiIT A0 1236..2 ¥

TOTaL FUY PACRAGED ANIE GIT §73536¢..3)
184 116.

ongies WP Flai ol $USeZCi To TICALATION. 4 &

ADD

ADD

LA ata
d;?-au

2662.00 “|

-

4807.087
2128,00 <
3532.00 -
5150.50
1447.00 .

3112.20 A

WHITE — VENDOR  PINK — CLENT  CANARY — FLECOPY  GOLDENROQD - FIELD CONSTRUCTION BOOK
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Macdonald Engineering Projects Ltd.

600, 1177 - 11th Avenue SW, Calgary, Alberta, Canada T2R 1K9 11069007
Telephone (403) 228-3366 Telex 03-827769 Fax (403) 245-0219

PO. NUMBER

PAGE 4
ORDER DATE
89-08-92
QUANTITY ITEM DESCRIPTION UNIT PRICE TOTAL

ATTACHHENTS

THE FOLLOWING LIST-OF ATTACEMENTS SHALL 3ECCHE AN
INTEGRAL PART OF THE PURCHASE ORDER SPECIFICATION
REQUIRELENT

1. NACUGHALD ENGIHEERIHG PROJECTS LTS, ORIGINAL
THQUIRY DATED MAY 16, 1839 INCLUDIHG ALL
ATTACHENTS LISTED THEREIN (HOW I YOUR
POSSESSION).

2. ALCO GAS & OIL PRODUCTION EQUIPHENT QUOTATION
#(89-535S8 DATED 89-05-06

3. DRAWI;ISS $A13081 SHEET 1 OF 2, #AL30B1 SHEET
2 OF 2 AHD #AL13082 DATED 89-06-06.

4. ALCO FACSEHIILE EXTRA DATED 39-06-0°

§., emeeemm———a= DITTGmmmmmmmme £9-06-22
G Y41 P— 80266-23
. )4 1 1 — 39-06-30
8. commmmmmane- DITTOmmmmmmmme 30-07-10
9.  evemmmm——an- 1% 3 (¢ — 89.07-14

10, MEPL FACSIHMILE PO CCHILITTAL DATED £9-07-23
PROGRESS PAYHERTS

PROGAESS IHVOILE vILL 32 1554TD BASED UPdn MORK Ii
PROGAESS AnD WATERIALS RECEIVED AS AGAZED oY
HACDCHALD SHELJEERING [HSPECTION.

MET 30 DAYS

HOLIEZACK

A 157 HOLDBACK AS PSR THE TE!S OF T SUILDERS LIEN
ACT WILL BE APPLICAZLE TO THE IavSIcing &h IS

PROSZCT.

DRANINGS A5 TATA JALALD RZUIRED

1 SEPIA OF ALL JR2uInn3 7O APPRIVAL
2 SEPIA OF ALL DRAML:AS CIRTIFIZE "AT 3UILTY

0 2OPIES OF PLAwT JPTAATLNG AND PALITZIAINCE HAUALS
LCLUDING CATALSGUSS 7R CATA ZLEETD Fod ~LL ITENE ON

WHITE -~ VENDOR  PINK - CLIENT  CANARY — FILE COPY  GOLDENROD — FIELD CONSTRUCTION BOOK
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PO. NUMBER

Macdonald Engineering Projects Ltd.

600, 1377 - 11th Avenue S.W, Calgary, Alberta, Canada T2R 1K9 11249007

Telephone {403) 226-3366 Telex 03-827769 Fax (403) 245-0219

! PAGE g
ORDER DATE
89-08-02

TEM | QUANTITY {TEM DESCRIPTION UNIT PRICE TOTAL

THE 3KID

3 COPIES OF ALL REGISTRATIONS, MILL TEST CERTIFICATES
AlD TEST REPORTS.

WARRAHTIES & GUARANTESS

IT IS A CONDITIO: OF THIS PURCHASE ORDER THAT ALL
YARRAIITIES & GUARANTEES GIVEH THE PURCHASER

ARE TO 3t TRANSFERRED TO THE OWNER/END USER BEING
AOCO CAKADA PETROLEUNI COMPANY LTD.

START-LP ASSISTANCE

ALCG GAS & OIL TO PRGVIDE A SERVICE REP. FOR OHE DAY
TO START UP AND COHMISSION THE AMINZ UNIT.

DELIVERY

QUOTED 15-13 YEEXS AFTER RECEIPT OF ORDER PLACED
JULY 26, 19€%8

FEDZRAL SALES TAX

ACCZPTALCE
YENDCR SuALL DULY SRECUTE ARD AETURN T XERGX COPY
AS Al ACCEPTANCI OF T2IS PURCHASZ ORIER WITHLC 10
CALEADAR DAYS,

ACCIOTED: ALCS 3AS 2 JIL PRODUCTION ZQUIPLENT Lil.

BY:

DATC:

COST UODEs 572

~r,

PRy

WHITE — VENDOR  PINK —CUENT  CANARY — FILECOPY  GOLDENROD — FELD CONSTRUCTICN BOOK




