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Our Web Site is up and running to answer any guestions concerning the regulating of

electrical, gas, boiler and elevator installations . Call if you require additional mr’ormatror f
will be glad fo assist you.

Go fo ; hitp://www. pws.gov.nt.ca/inspect.him

Click on safety, then to questions and answers.

Steve Donovan { Ch:ef Boiler I?Sp{
Ph# 867-920-3257
Fax # 867-872-0117

£-Mail. stephen donovan€gov.nt.ca

Respectively,

* NOT COUNTING COVER SHEET. IF YOU DO NOT RECEIVE ALL PAGES, PLEASE TELEPHONE US
IVIMEDIATELY AT, 867-873-7473
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Northwest

Territories Public Works and Services
January 5, 2007

James Kozlowski
Paramount Resources Ltd
4700,888 — 3 ST.SW
Calgary, Alberta T2P 5C5

Dear: Sir/Madam

Design Review & Registration

Please be advised that your request for design registration has been approved
for use in the Northwest Territories under the following Canadian Registration
Number (CRN): R2052.2T

Design: Horizonta! Inlet Separator — V 100

Drawing#(s) V — 100 Repair Rev 0(02-178-ARev1)

Catalogue #(s) N/A

CRN #(s): R2052.2T

Fee: $300.00

Reviewed by: Steve Donovan

in accordance with Section 4.6 of CSA B51 Boiler, Pressure Vessel, and
Pressure Piping Code, a Manufacturer's Data Report shall be completed and

copied to the jurisdictional authorities advising of the location of installation.

Enclosed are stamped copies of the approved documents. Your company will be
invoiced for the review and registration at a later date.

Sincerel J_j
%%dg/‘l(mwan

Chief Boiler Inspector
Electrical/Mechanical Safety

Enclosure

Government of the Norlhwest Terdtories, P.O. Box 1320, Yellowknife, NT Canada X1A2L% {.@3)
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factured for

Manufactured and cerirﬁed by

Y o —
PARAMOUNT RESOURCES LTD 4700 888-3 ST.SW.= ALGARY AB :

- - = (Name and addrass of purchaser} -
3. Locahon of mstallatron HGS GRID 60° 10MIN. N.- 1172 30MIN. W
h (Mame ami address) o . .
4. Type " HORIZONTAL 02-179 HS R2052.21T . COBATOAREVE NIA 2003 -
"(Flm[a_ﬁ}'  {Mfgrs senal Noy {CRR] _ JUET g He.Y (Nal‘l e Nu) (Year hurit]
5. The chernrcal and physical properties of all parts meet the requrrernents of material specrr cations of the ASME BOILER AND PRESSURE
VESSEL CODE. The design, construchon and workmanship conform to ASME Rules, Section VIII, Division 1 2000
Year
to 2002 N/A N/A
Addenda {Dala) Code case Nas. Special Service per UG-120{d)
6. Shell S5A-516-70N 1.37%" 0.125" 53w 1840
Mall. {Spec. No., Gradsa} Ner. Thh. {in.) Corr. Allaw. (in.) Diam. .D. [fl. & In} Length {overall) {ft. & in.)
7. Seams: TYPE 1 FULL 100% 1150 F HR 23MIN TYPE 1 FULL 2
Long {Welded, Dbl., R T. {Spat or Full) Eff. { %} HT.Temp.(*F) Time {hr} Girh (Welded, Db,  R.T. {Spot, Pariial,  No. of Courses
: Singl., Lap, Bull) Singl,, Lap, Butt) or Full)
8. Heads: {a) Mal. SA-518-70N {b) Mat, SA-516-70N
{Spec. No., Grade) {Spec. Mo., Grade)
Location {Top Minimim Comrosion Crown Knuckle Eliiptical Canical Hamispherical Flat Side Io Pressure
Bottam, Ends) Thickness Allowance Radius Radius Ralin Apex Angle Radius Diameler {Convex or Concave}
{a} END 1.3125" 0.125" 2:1 CONCAVE ;
{1} —END 1.3125" 0.125" 2:1 CONCAVE T
If remaovable, belts used {describe other fastenings) _ NA - o
: {Mall., Spec. No., Gr., Size, No.} :
9. MAWP __ 740 psi at max. femp. 100 F
Min, design metat temp. -20 °F at __?_4_ p5| Hycfro pneu or cumb test pressure 862 psi. ’
10. Nozzles, mspectron and safety valve opemngs . _ .
Pumpose - No, _Diam. ~ Type Mali Nom Relnfcrrcemenl - How “Location -
finet, Oulet D) | -~ | orSize Tk | Mall, " Attached R
ST e SEE A“!TACHED . FORM' = : i
. Supporis Skrrt NO  Lugs_ VES legs _ -
~T 7 (Yesorma) : {Mo.} - ot
16.77.CU. FT:(11.80 CU.-M.) HORIZONTAL 'SEPARATOR

MPACT TEST.EXEMPT AS PER UGS-66 & UCS-5

CERTIFICATEOF SHOP.COMPLIANCE st
ré correct and that Al detals of esrg“gf ﬂﬂaconstrucno e

LR _e;;t[[r'a eolANhorzalon NG E:
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sDalaRepor ﬁ_ugi:!@i
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or, Lﬂs emp

r

onermaﬁ 'nyg.rarranly.fexpressed“ur‘l plr
spect ”—"'ﬁﬁhrs emp]oyer'hallbe iable’ina
Spection SAS =




As Reqmred by the Prowsmns of the ASME Code Ruleé

Sect'lon' Vlll Dl\nsmn 'I

1. Manufaclured and certified by

Orban industnes Ltd 5550- 55 street SE Calgary AB TZC 3G9

2, Manufactured for

" {Name and address of Manufaclurer)

3. Location of installatibn

{Name and address of Purchaser)

HN3 GRID AO® 10MIN N 117“ QOM!N W

PARAMOUNT RESOURCES LTD 4700 886-3 ST.S.W. CALGARY. AB T2P 505

{Name and address)

4. Type: HORIZONTAL SEPARATOR 02170 HS
{Hariz., vert., or sphere) (Tank, separator, heat exh., elc.) {Mig's. seriat No.}
R2052.21T 02-179-A REV.3 N/A 2003
{CRN) {Drawing No.) {Nat'l Bd. No.} (Y=ar Builty
Data Report Remarks
Item Number 10
Continued from Form Ula
Purpose No. | Diam. Type Mat'l Nom. | Reinforcement How L.ocation
{Inlet, Outlet, Drain) or Size Thk. Mat'l Attached
INLET 1 | 6300# | RFPHB' | sA-108N 1.81" | INHERENT UW-16.1(c) | SHELL
GAS OUTLET 1 | 2'300# | RFWN ) 5A-105N,SA-106-B | 0.344" | INHERENT | UW-16.1(c) | SHELL
DRAIN 1 | 27300# | RFWN | SA-105N,SA-106-B 0.344" | INHERENT UW-1B.4(c} | SHELL
OlL OUT 1 | 43002 | RPHB' | SA-10sM 140" ' | INHERENT | UW-B.1(c) | SHELL |
WATER OUT 1 |soo# | RFHB' | SA-105N 1247 | INHERENT . | UW-1B3(c) [.SHELL™
. LSHH 1 | 300# | RELWN | SA-105N - 0817 INHERENT | UW-1E.1(c) |8
... lcol 1 | 4300 | RFWN | SA-105N, 5A-1OEB-‘;'=_'A 0.674"_|-SA-516-70N .| UW-16.1
2 LCWATER 1 | 4'300# | RFWN | SA-105N,5A-106-8 Q.’674” SA-516-70N .| UW-18.1(c) -
1 | veooo# | T.O.L - SAAD5N = | INHERENT 27| UW-16.1(a )
1| weoook | TOL. | SAM0SN oot | ok | INHERENT | UWHBAG@)
1. |%w . |TOL INHERENT
6000# *
: INHERENT.




WEK & ASSOCIATES ENGINEERING INC. #13 Heath Place St. Albert, Alberta T6N 6B3
PH/FAX# (780) 458-3983, E-mail; ‘wekeng@shaw.ca’

December 12, 2006

Electrical/Mechanical Safety
Public Works & Services
Government of the NWT
Box 1320

Yellowknife NWT X1A 2L9
Canada

Attention: Mr. Steve Donovan
Chief Boiler Inspector
PH#(867) 920-3257

Ref:  Paramount Resources — Cameron Hills Battery
Repair/Alteration to Sour Inlet Separator Vessel
Originally manufactured by Orban Industries Dwg# 02-179-A Rev 1
66”0D X 18°-0” S/S x 740 psig DP, -20/100 F, 1/8”CA
Replacement of existing nozzles, addition of new nozzles and corrosion repairs

Dear Sir:

I am submitting the attached vessel repair/alteration documents for registration in Nothwest
Territories, on behalf of my clients Paramount Resources and TG Engineering.

The vessel is 66”0D X 18°-0” S/S x 740 psig DP, -20/100 F, 1/8”CA and was manufactured by Orban
Industries in 2003.

Scope of Repairs;(See attached Drawing V-100 Repair Rev 0)

1. The existing NPS 2(N2) gas outlet nozzle will be replaced with a NPS 8-300# RF HB Bore Nozzle to
improve the operation of the separator. A new mist extractor section will also be added to handle the
larger outlet nozzle.

2. The existing NPS 2(N3) drain nozzle will be replaced due to excessive corrosion.

Two(2) New NPS 4(N9A,N9B) 300#RFHB Bore forged anode nozzles will be added.

4. Several areas of the shell have been inspected and have corrosion present that will be repaired by the
addition of weld metal. See attached U/T inspection report.

[98)

All areas of the vessel that will be repaired, will be preheated to 200F minimum before welding.

The areas of the shell that are corroded will be repaired as follows;

- all corroded material in the areas that will be repaired, will be removed by grinding

- the vessel shell will be preheated to 200F minimum prior to starting welding.

- weld metal will be applied to the vessel shell until the original base metal thickness is restored.

- the finished surface of the weld metal surface will be ground smooth and will be inspected by dye
penetrant or MPI inspection to locate any surface defects that may be present. All defects located will
be removed and repaired.



WEK & ASSOCIATES ENGINEERING INC. #13 Heath Piace St. Albert, Alberta TéN 6B3
PH/FAX# (780) 458-3983, E-mail; ‘wekeng@shaw.ca’
The vessel will not be re-stress relieved and will become an ‘as welded’ vessel as it would be extremely

difficult to stress relieve the vessel on site and the stress relief is not required for the process conditions.

The addition of the new nozzles and the weld repairs will be done by;

Pillar Resource Services
Calgary, Alberta,

Pillar Resource Services is licensed to provide repair services to pressure vessels under Alberta Quality
Control Program AQP-1102 and NWT AQPO18.T
Pillar Resource Services will be providing all registered welding procedures for this vessel.

The following documents are attached to verify the design of the new nozzle in this vessel;

1. Three copies of the original fabrication drawing from Orban Industries
Dwg# 02-179-A Rev 1, 66”0D X 18’-0” S/S x 740 psig DP, -20/100 F, 1/8”CA

2. Three copies of the drawing #V-100 Repair Rev 0, which details the planned repairs;

3. One set of calculations for this vessel to verify the design of the new nozzles in the existing pressure
shell. The calculations are in accordance with the ASME code Sec VIII Div 1 2002 Ed. 2002 Add.
To maintain the original Code of Manufacture.

4. Three copies of the U/T inspection report of the vessel.

Please register and return two copies of the stamped design to:

Paramount Resources Ltd.
4700, 888-3 St. SW
Calgary, Alberta

T2P 5C5

Attention: Mr. James Kozlowski
PH# (403)290-3671, FAX# (403)266-6032

Invoicing for registration of this design is to be sent directly to Paramount Resources Ltd.
Please direct all technical inquiries to Warren Kmicik @ 780-458-3983

Your attention to the above registration is greatly appreciated, as my customer is very anxious to start the
repairs to this vessel.

Yours truly;

Warren Kmicik P.Eng. c/c TG Engineering,
Paramount Resources Ltd.



HE&O TO SHELL |LOMG or CIRC.SEAM| SKIRT TO HEAD | TRANSITION WELD | CPLG RECESSEOD | CPLG SAODDLED | THREADALET HE. RATING AND PROJECTION FILLET REPAD
: DESIGN DATA MARK MO poorn | SIZE | SCH. Fih SERVICE  [soimmy| outsDE | P | | W | R || WELD# BILL OF MATERIAL
B o 2 i 0 AWEU?&';: ‘SEC‘ Al bR T 1 6" | 160 |30D# RF HE [IMLET 0 014 |38 — = | == [=& ITEM | §TY DESCRIPTION MAT'L
(OTE 7) B ! :’Eig'm s AI; N 7 (e ) [E] 1 7" |160 | 3004 RFWN  |GAS OUTLET 0 6 |3/8"| — - - |- 813 1 1 SHELL — 66" OO ¥ 10'—0" 5/8 ¥ 1.375° THK. S4—516— 70N
{HOTE 7) 2) O, - 2-25R 3 ¥ SHELL MATERIAL: _SA-SIA—70M 175" HOW. WAL 13 1 2 160 | 300g RF\\:N : DRAIN FLUSH i . a,z’a: = = = = 813 14 1 SHELL — Ba'_ oo w H'-0" 845 ¥ 1.'.375- THE. SA—516— 70N
13 Gl — 2 REVI Ol - 2 REV1 {HETE WOMT: _—20F @ 740 FSG [ica 1 4" |160 | 3004 RF 'HB' |QIL OUT FLUSH 7 FAE |38 — - - |- g 2 3 [ HEADS — BE™ OD I:1 SE. X 1.378° NOW. (1.3128" MIN) [ 5A—516—70N
0. — 48R REVI 0. — 488 REV] 43 @l — 22psR (NOTE 7} GTE HOZFLE: SAl08—B. 51050 FLANGES: __ Setoat TS 1 3 [dH | 5004 RF 'HA' [WATER ouT FLUSH 712 |3/ = — m— a WTH 3" SF.
oL — 5 oL -3 (NCITE 7) al — 2 EE¥1 5.] oL — 2-35R |8.40.l. — 2-2ER (NGTE 7} MAY WA TEMP . 1E 1 3 wH 3004 RELWH |LSHH 11/2" A5 SHOWM |3/8" |38 2 3 2 PCS | WEB PL — 3/B" PL & 4'—4 1.'5("15' WD ¥ 4'—7 1547 H 5A4—36
ol — 7 Bl 2 3 0l — 48R Ql —5 ol — 5 0. — 2 rEl 7o) — 2-osR (P 240 P86 (S1OF kPa} i M’—w A T # JE |3/ =l =il 4 |4 PCS | SDE FL — 1/2° PL X 10° %D % 4—7 1,4 7 i
© 442 PAIC (8633 kPa) . _RT- ; , " o i = 7
NOZZLE TOZZLE NOZZLE TOZZLE SLIP N FLANGE | WELDNEGK FLG | DRAIN NOZZLE HYDROTEST, RAlIOGRARHY M7 1 A [xuH | 300F RFWH ILC QI 0 A5 SHOWM |5/8 2 | 1° 15/87] 10,15 5 | Pos| BASE PL— 1,77 PL A 1T v0 5 211 136" LG e
3 5 - g A S B ha 1 | 4 [uwd  [3o0p RFWH_[LC WATER o s sHawn [3/8°] — | 27 | 1 [5/87 1043 : - . 3
€ 1 e ] T/ = CORR. ALLDW. _ I28" (32mm)  JOINTEFF: _tom & [2PCS|WEAR PL — 3/8° PL ¥ 127 WD ¥ 6'—1 1/2° LG SA—516— 70N
= 3 b N o i FULL v OIS g ; [ROLLED TC BE" ID SHELL)
; { s 34,4 PEH. EMPTY WT-__ 30000 LBS (1336 KGS)  FULL Y- 5006 LBS (25457 kes) cl 1 1 1= BGDO# NPT |PSY - - JX’EN - - - = 7 7 |3 PCS | INLET DEFLECTOR — 1/4" PL (CUT FER OWG DETL) 5A—36
@ﬁm_ ¢ g T I YEAR BUILT: 2003 SERIAL Mau: c2 1 18/4" |~ €000 NPT |T - R . 1 M -l -- |7 & 2 | LUFTING LUE — 17 PL (CUT PER OWG DETL) SA—516— 70N
L= € CRM Mo.: C3 1 11-2° | = 6O00# NPT |PI = = =8 - = - |= 7 9 1 HAME PLATE €W MOUNTING BRACKET 55,/54—36
(MOTE 73 (MOTE 7] (MOTE 7] JATE 7 IOTE (MOTE 7) WPR. Na.: 12822 C4A 1134 |- BODO# CALG LG QL b * /g — b T 5 o | 1 VORTEX BREAKER — 14" PL X 4° WD ¥ 8° LG S5A— 36
|3} o1 — 2REWIf8) OL - 2-35R Ly — s_aspliadol. — 2psg |133 1 — 2-28R[13) DI-2 REVI SURFACE PREP.: SSPC-SPE c4B 1|3 |~ 60004 NPT [LG OIL - - |3/ - -l-]- 1z " 2 | VORTEX BREAKER — 1/4° PL X 4" WD X & 7,8 LG SA_36
0. — 5 0l — 5§ 0. —IREV ). -6 [l —ZREV /01— 5 0. — 2 RE 0l — 7 ! L PRIME: SEE_PIPING £5A 1 34 = BODUS CPLG |LG WATER s = a‘e| - = TN 5 13 = - e 7 =
SW CPLE SW HNOZZLE DRAIN NOZZLE PAINT; SEE_PIFING o T T3 EOU0ETFT LG WATER E 5 1 VORTEX BREAKER — 1/4" PL X 2° WD 4 8° LG 5A—36
o NOTES: INSULATION: _YESSEL 0/5 BLOG, 70 BE INSULATED WTH - FIRERGLASS CyW ALUNEILN JAGRET i o i = = /8| — = s 13 | 4 | WSTEX CLUPS — 3/8” PL % 3" WD ¥ 3° LG SA—516— 70N
" {1} 2 WEEPHOLES REQUIRED WHEM FAD IS SPUT. - . — T 14 1 BAFFLE PL — 378" THK, (CUT PER DWG DET'L) SA—36
(D) WEEPHOLES 1/8" NPT UNLESS MOTED ON VESSEL DWG. ull 1 l2o" b - 5003 REFHR” MW DAVIT T+ A7 80 [ sHOWN [s/arlsaen) = 1] = 1o '8 15 [ 1 [wEr AL — 3/8" THk. (CUT PER OWE DETL) 5438
3 R=1,/8" WMIMC=11B" MIN ALL MNOZZLES & R=1/4" MIN ton 16 i DAMT SLEEYWE — 2 1./2" BCH. 5TD SMLS PIPE ¥ CTS SA—106—8
- ALL MANWAYS UNLESS MNOTED ONM VESSEL DWG. 2 3 7/8° 180" /8 2 17 1 |RING — 7 142" SCH. §TD. SWLS FIFE % 1" LG SA—106—B
& R=1,/8" MM UNLESS NOTED QN VESSEL DWG. * ~ 18 1| DAMT ARM — 2" SCH, X4H SMLS PIPE ¥ GTS SA-10F=—H
E)NIOTE ;)R &) WFS 0. 2-25R & 0..—2 pRE AGCEPTABLE FOR ALL  |(GEHER, NATE #d]o /S BLDG| /S BLDG 19 1 | PLATE — 344" THE. % 7° WD X B" LG 34_36
2Ol - TACK. HELDS. . T . 70 | 1 |U BAR — 3/4"s ROUND BAR (BEHD AS SHOWN) SA—38
3| RAD. 25 SHOW (TP g2 {F/5) 21 1 |EYE BOLT — 3/4"¢ ROUND BAR (BEND A% SHOWH) SA—36
LR a i DI 2-2%5R e = ) i Yl 22 1| WASHER — 3/47¢ 5.5
N2 ¥ MK O = bl LML) Loy [832) onep
eI (TP 58 o ,u(_ 5 it e e, 23 | 2 [MUTE — 3" H
o y T ';DI P 2 : ; \—| 24 1| HANDLE — 3/4°8 ROQUND BAR (BEWD AS SHOW} SA—36
| ] o b < S 25 1 |BUND END — 1,/4" PL X 2 78" OO SA-36
f : ® =TI SA—36
@o 6" | r 1 FLANGE — &" 300# RF 'HE' SCH. 180 BORE u 12" LG S4—108MH
i ‘__j bt S SN __l____ S A Mz,r3| 2 | FLANGE — 27 3D0# RFWN SCH. 180 BORE SA—108H
v/f D | WECK — 2" SCH. 160 SMLS PIPE ¥ 4 5,/8" LG 5A—106—-B
LIFT LUG DET'L |
(2) REQD — W.T.S. I M4 | 1 FLANGE — 4" 3004 RF 'HB' SCH. 160 BORE % 9° LG. SA—108N
a.. 3—25R - |
. 1-4[3,18 S, | M5 [ 1 [ FLANGE — 3" 3004 RF 'HB' 5CH. ¥xH BORE % 9° LG. S4—108N
<f— ﬂxrﬂ\ 8 il L FEA
3% co 5 [i2ge - — H — —
[ {Tjr‘F') o 0J. 2-35R 1 1 . L1y, . Mg | 1 FLANGE — 3" 3004 RFLWN S5CH. X¥H BORE x 127 LG. SA—105H
,’ T (e 5] 1 k3 2 ? 1 HUB FLAMGE — 3" 3004 RF &/ 3" NPT DT SA—105n
# g"‘ ®N i I o, = AP LS 1| GASKET — 3 3004 RF, 1/8" THK., FLEX 316 55
.——m—;— /@ 1 N ey 8 | STUD — 3/4%8 4% 4 1/4" LG €W 2 NUTS EA B7M J2HM
[N 1 e
| |
= @lj ______ JI_ N [ O L M7MN8| 2 | FLANGE — 4" 300# RFWN SCH. X%H BORE 5A—105N
P £ e T éL 2 [ HEGK — 4" SCH. x@H SMLS FIPE ¥ 8 5/8 LG S4—106-B
HE: (NS A T ‘ 2 | REPAD — 1" PL x 27 ALL AROUND 5A—516— 70N
wl|E [TYF')>—_79\ @ 5 (TP 1,747 “ | =ﬂ_I | howi i 2 HUE FLAMGE — 4" 30Dg RF C/W 3" NPT D/T S5A—106M
174 VORTEX BREAKER | W oWl W B Wl @ o 2 | GASKET — 4" 3004 RF, 1/8" THK., FLEX 316 55
- ’ - i I i i 4 . .
DETL FOR N5 2" 8F. P W m w B ™ 16 | STUD — 3/4"@ & 4 1/4" |G €/ 2 HUTS EA. B7M./2HM
| | - H.T .5 {TrP) ~ L . iy A
g ‘ & C\E,) (M3 (F./S)icaay CHT D (F/SHCHA) (Ha Y cl 1 TAL — 1" BOGD# MPT (0N BE™ RN SA—105H
U/S BPL 1 @’ (ha) ¢CSRY (/5 ¢0am) =
180 — — — g c2 1 TAL — 374" 80004 MPT (DN B8 RUN) SA—105N
=l | Sla (F/s} Sla
Lz | 1= J[=
[ 3'-0 518" e o c3 1 TOL — 1/2" BODOE NPT {OM BE™ RUN) SA—104M
i TR R Ty 5 1’—U'i VE=07SAO0LE -G/ J_"'_Un
CEEEXEiinXEi;XE“E} ! ! C4ACoa 2 LONG CPLG — 34" 6p0o# WPT ¥ 3 1,/2" LG SA—105M
ELEVATION (]h C®.Co8] 2 | TOL - 3,/4 G000 NPT [ON 66° RUN) SA—105M
VIEW ‘A-4A' T " - " =
W 1 FLANGE — 30" 3004 RFTHE” (2.50° WT) ¥ 14" LG SA—105H
i 1 BLIND FLANGE — 20" 3004 RF SA-105H
T 1 GASKET — 20° 3DO§ RF, 1 /8 THK, FLEX. 316 55
iR | 34 [STUDS — 1 1/4°9 ¥ 8 379" LG C/W 2 NUTS EA. BT 7 2HM
1/4" &
T
(23 — 1 1/8"# HOLES {2) —11,/8% % 2° LG =
FOR FIXED EMD SLOTTED HOLES FOR =, 5
SUDING EMND | L
0l 2-35R
W - 7
L — 4 s
”{\ = P I INLET DEFIECTOR DET'L
e
(1) e = H4) GENERAL NOTES: B
\y b1 DETL #1 °
Az SHELL, HEADS AND PROOUCTIOMN WELDS ARE IMPACT EXEMPTED x
w AS PER UCS—66 AND UCS—67. MININ‘I{UM DESIGI‘; METAL ALTRRIATES MUl
+-1113/18" DET'L FOR N4 TEMPERATURE 1S —20F & 740 PSIG (5102 kPa). 1. ALL SA-—106—A SEAMLESS PIPE CaM BE SUBSTITUTED WITH
T 5A-333 GR. 6 SEAMLESS PIPE.
-1 _/‘} 2. MTR TG BE PROVIDED FOR ALL PRESSURE RETAINING MATERIAL.
n_n! % 2. ALL SA—1DSM FLAMNGES CAM BE SUBSTITUTED WTH
YIEW B-H s ~ ey 3. EXTERNAL LOADINGS ARE NOT APPLICABLE {REF. UG-23). SA-350-LF2 FLANGES.
VIEW C-C° 4. DIMEMSIOWAL TOLERAHCES AS PER ORHBAN ENGR. SPEC. 01.—0D4 REV. 0. 3 AL SA-234-WPE BW FITTNGS CAN BE SUBSTITUTED WITH
» 5A~-430-WPLE BW FITTINGS.
MISTEX CLIPS DET'L 5. ALL BOLT HOLES TO STRADDLE CEMTERUNES.
N.T.5. 4. ALL SA—36 MATERIAL CAN BE SUBSTITUTED WITH +4W EXCEPT
1 2" 6. SUBSTITUTICN OF MATERIAL OTHER THAN LISTED BELOW IS MOT PRESSURE BOUNDAR'Y GOMPOHENTS.
Y % ACCEFTABLE UNLESS EMGIMEERING DEFARTMENT APFROVAL CHTAINED.
©.. 2-75R 7. WELDING JOINT PREPARATION AND FIT-UP AS PER ORBAN EHGR, SPEC.
oL - M ORBAN INDUSTRIES LTD.
1.T.5. B . 8. WESSEL TO BE REGISTERED I ALBERTA, B.C. AMD H.W.T. ————— CALGARY, ALBERTA
= TRA oY TG EITE 02_12-16
9. ADJUST /S DIMENSIOH TO MAINTAIN 1/5 PROJECTION. T —— T T
ol 2-15R LSD:
TYP
. {rve) 66" 0D X 1A'-0" §/S X 740 PSIG X 100°F X 1/8" CA
1 } REQ'D
( ) Q o HORIZONTAL INLET SEPARATOR - V—100
ISSUED FOR GOHSTRUGCTION. T | 03-01-22
TIME CARD DAVIT DET'L T~ o . [ISSUED FOR APPROWAL c6 | 03-01-20 (SOUR SERVICE)
02—179—HS TR — WEIR PL DETT REV. DESCRIPTION APPD| DATE [BY| DATE — — . =
T PARAMOUNT RESOURCES LTD. | 02—179-4 | A




NOZZLE WELDNECK FLG o oy 2= | s | — PROJECTION REINFORCING PAD VELD wod [ rmEM BILL OF MATERIALS
Ly } FACING QUTSIE | SZE [ THG | A 1B 1 C EM | Q1Y DESCRIPTION MATL
| | N2 [ 1] & [ror wk| sooprre | cas oumer [ o~ [10 1/# i 7 I N 1 1 1 | FLANGE — 8" CL 300 RFHB" x 1.97° THK WALL x 13" LG |[SA—350-LF2 CL1
! N3 | 1] 2 | s/1e0 | 300fRFWN DRAIN FLUSH 6 - ’/’_ -1 - ]2 23 2 1| FLANGE — 2" CL 300 RFWN SCH 160 BORE SA—105N
| A | NoA/B| 2 | 47 140" HK| 300§RFHB ANODE 0" AS SHOWN e E7CH I 1 4 3 1 |NECK — 2° SCH 160 SMLS PIPE x 4 5/8" LG SA-106-B

::"::‘ | L | 4 | 2 |FLANGE — 4 CL 300 RF'HB" x 1.40° THK WALL x 13 LG |SA—350-LF2 CL1
Lm-,, ! I EXISTING:

1) Ol — 2 REV1 | 2) Ol. — 2 REV1 5 1 |SHELL — 66" OD x 8'—0° S/S x 1.375" THK SA-516-70N
ol -5 ol -7 6 2 |HEAD — 66" OD 2:1 S.E. x 1.375" NOM. (1.3125" MIN.) [SA-516-70N
(NOTE 5) (NOTE 5) WIH 2° SIF.

NEW DEMISTER
7 | 1|6 THK DEMISTER @ 9 Ibs/cu ft x 12 1/4" 0D 316L S5
8 | 2 |1"x 1/4 THK LT BAR x 6" LG SA—36
9 | 1_|1° x 1/4" THK FLAT BAR x 12 1/4" LG SA=36
10 | 2 |1" x 1/4" THK FLAT BAR x B 1/4" LG SA—36
11 | 1| 1" x 1/4° THK FLAT BAR x 18 3/4" LG SA=36
12 | 1| 12" SCH 10 (0.250°) ERW PIPE x 11° LG SA-538
13 | 2 | 2" x 1/4° THK FLAT BAR x 2" 16 SA-36
BOTTOM RING P RING 14 | 2 [1/2% x 1 1/2° L6 BOLT o/w (1) NuT SS
MISTEX DETAlL
SCALE: 1:1.5
|
2 N |
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8 1/4° !
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\ |
CL VESSEL
| - s
1 [] 1
I []
/ ! . |
/ [] 1
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/ ! | |
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i i '
i i |
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®
®
END VIEW ELEVATION VIEW
(8) AREAS REQUIRE
WELD BUILD UP DESIGN DATA
LTES DESIGN AND REPAR TO ASME CODE SECTION VM DIV.1 2001 ED, 2001 ADD. PARAGRAPH UW—11(q)
PRESSURE: 740 PSIG
SCOPE_OF WORK " MNMOM DESION METAL TEMPERATURE | 2GF 0 740 bSi0e DESON TBIPETURE: foor
1. IEH.AEMWITHANNPSBGLwRFHBBOENOZZLE'SSMN 2. MIR TO BE PROVIDED FOR ALL PRESSURE RETAINING MATERIAL. PWHT: N/R (VESSEL WILL BECOME "AS WELDED")
2. REPLACE N3 WITH AN NPS 2 CL RFWN FLANGE AND NOZZLE AS SHOWN. 3. EXTERNAL LOADINGS ARE NOT APPLICABLE (REF. UG-—22) RADIOGRAPHY: RT—1 (NO ADDITIONAL RADIOGRAPHS WILL BE PERFORMED FOR THIS REPAR)
3. ADD (2) NPS 4 CL 300§ RF HB BORE NOZZLES AS SHOWN AND TAG N9A AND NoB. 4. ALL SHOWN DIMENSIONS ARE TO BE HELD TO 1/16" HYDROSTATC TEST PRESSURE: 082 PSIG MIN AFTER ALL REPARS
5. WELDING JOINT PREPARATION AND FIT—UP AS PER ORBAN ENGR. SPEC. 0..—003 REV. O.| TS VESSEL 18 REGISTERED FOR USE IN NWT UNDER CRNF R2082.21T
6. ALL BOLTS TO STRADDLE CENTER LINES UNLESS OTHERWISE NOTED.
AREAS OF WELD REPAIR —
1 AL CORMOOED WATERAL To BE RENOVED BY GRINDING T CLEAN NETAL [CUSTOMER:— ORIGINAL MANUFACTURER IS ORBAN INDUSTRIES LTD.
2. PREMEAT AREA TO BE WELDED TO 200°F MINMUM.
o GRNDUALL NEW WELD MATERIAL SHOOTH, . [ oooeee 10 A MNMOM THIGKNESS oF 1375 PARAMOUNT RESOURCES| 66" op x 18'-0” S/S x 740 PSIG x 1/8" CA
5. INSPECT WELD MATERIAL WITH WFl OR LPI INSPECTION AND REPAIR ANY DEFECTS AS DETECTED.
T J HORIZONTAL INLET SEPARATOR
6. SIRESS RELIEF WLL NOT BE DONE ON ENTIRE VESSEL, VESSEL WILL BECOME "AS WELDED®.
- CAMERON HILLS PLANT SITE V=100
o 1 12712708 | DWNLBY: CHK'D.BY: DATE: SCALE: WEK$ [DRAWING NO.:
=R [T T % ) WEK 12/12/06 |11 1707 | v—100 REPAR
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Paramount Resources

Cameron Hills Plant Site

NWT

=Tan
Cylinder #2

216.00
Cylinder 1
120.00

12.00

COMPRESS Pressure Vessel Design Calculations

Warren Kmicik

Inlet Separator V-100

Orban Dwg#02-179-A Rev 1 and V-100 Repair Rev 0
Paramount Resources

66"0D x 18'-0"S/S x 740 psig DP @ -20/450 F.
Tuesday, January 16, 2007

Vessel is 66'"OD x 18'-0"S/S x 740 psig DP @ -20/450 F.
THIS VESSEL IS REGISTERED UNDER CRN# R2052.21LT
SUBMITTED FOR DESIGN APPROVAL
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Engineering Notes
Jan 16-2007

1. Nozzle N2 is revised from a NPS 8-300#HB Bore forged nozzle to a NPS 8 S/100 nozzle neck and a 1.25" thk repad.
Nozzle N2 will be fabricated with;

NPS 8 S/100(0.594""wt) SA-106 B nozzle neck

NPS 8 S/100 RFWN SA-105 N flange

Repad 16.625" OD x 8.75"1ID x 1.25" Thick SA-516-70 N

The nozzle is fabricated with no internal projection.

All welds are full penetration.

Nozzle to repad fillet weld size is 3/8".
Repad to shell fillet weld size is 1'".

See nozzle attachment details in calculations

COMPRESS Build 6252; 1/16/2007
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Deficiencies Summary

No deficiencies found.

COMPRESS Build 6252; 1/16/2007



Nozzle Schedule

50f32

Materials

1\:1?::]1: Service Size Fine Fine

Nozzle Impact | Norm Grain Pad | Impact | Norm Grain Flange
M1 E"i“i;fawgps 2000 BNl sades | ves | ves | No | na | Na [ wa | na | HBANWSClass
N | Exsting NANPSG L 76| sa10s | ves | ves | No | na | wa | na | na | HBAJSClass
Ng | PisingRENPSAOU] - 383 01 sa10s | Yes | ves | No | na | wa | na | na | HBADSClss
| ey [t | s |~ [ | e [ [ o] o [
No | FXEang NONPSI | %, | sat0s | No | No [ No | na | wa | Nna | wa | HBALSClass
[P | [~ [ ]~ [ > v ]~ e
o | e [y [ [ [ ] = fai| > v ]~ [ae
| e | Tt [t [ | | e ] e e ] e [
New g [ NevNaNpSzDrain |2t seh | SA1068 x| ng | ne [ v [ v [ v | e [ WNALS Clas
W | e | [T [ | e o o [ | e | e
W |t | [T e o] e e | e e | e | e
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Nozzle Summary

Shell ReinfoPl;dement

Nozzle QD t, Rfiq t, A2 | A2 C'orr Ay/A,

mark (im) (in) (in) Nom t | Design t | User t | Width | t,.q (in) (%)
(in) (in) (in) (in) (in)

M1 25.00 | 2.5000 | 0.5081 | Yes | Yes | 1.3125% | 1.2079 N/A N/A ]10.1250 | 100.3
N1 9.38 | 1.8100 | 0.4444 | Yes | Yes | 1.3750 | 1.3282 N/A N/A ]10.1250 | 141.6
N4 6.62 | 1.3950 | 0.3700 | Yes | Yes | 1.3750 | 1.3282 N/A N/A ]10.1250 | 159.5
N5 5.38 | 1.2400 | 0.3507 | Yes | Yes | 1.3750 | 1.3282 N/A N/A ]10.1250 | 164.8
N6 5.38 | 1.2400 | 0.3507 | Yes | Yes | 1.3750 | 1.3282 N/A N/A | 0.1250 | 237.6
N7 4.50 | 0.6740 | 0.3799 | Yes | Yes | 1.3750 | 1.3282 2.0000 | 1.0000 | 0.1250 | 100.3
N8 4.50 | 0.6740 | 0.3799 | Yes | Yes | 1.3750 | 1.3282 2.0000 | 1.0000 § 0.1250 | 100.3
New N2 | 8.63 | 0.5940 | 0.4649 | Yes | Yes | 1.3750 | 1.3282 4.0000 | 1.2500 | 0.1250 ] 107.8

New N3 | 2.38 | 0.3440 | 0.2969 | Yes | Yes | 1.3750 N/A N/A N/A | 0.1250 | Exempt
New N9A | 6.62 | 1.3950 | 0.3700 | Yes | Yes | 1.3750 | 1.3282 N/A N/A ]10.1250 | 159.5
New N9B | 6.62 | 1.3950 | 0.3700 | Yes | Yes | 1.3750 | 1.3282 N/A N/A ]10.1250 | 159.5

tyt Nozzle thickness

Req t,:  Nozzle thickness required per UG-45/UG-16
Nom t: Vessel wall thickness

Design t: Required vessel wall thickness due to pressure + corrosion allowance per UG-37

User t:  Local vessel wall thickness (near opening)

Ayt Area available per UG-37, governing condition
A Area required per UG-37, governing condition
Corr: Corrosion allowance on nozzle wall

® Head minimum thickness after forming

COMPRESS Build 6252;

6 of 32

1/16/2007
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Pressure Summary

Pressure Summary for Chamber bounded by Ellipsoidal Head #2 and Left Ellipsoidal Head #1

. P T Imawe | map | MDMT MDMT Corvosion Impact
Identifier Ize;;%)n D(?gn (psi) | (psi) (°F) Exemption Alloyvance Test
(in)

Left Ellipsoidal Head #1 740.0 | 100.0 | 747.67 | 824.99 -21.7 Note 1 0.125 No
Straight Flange on Left Ellipsoidal Head #1 740.0 | 100.0 | 769.23 | 847.46 -21.7 Note 2 0.125 No
Cylinder #1 740.0 | 100.0 | 769.23 | 847.46 -21.7 Note 2 0.125 No
Cylinder #2 740.0 | 100.0 | 769.23 | 847.46 -21.7 Note 2 0.125 No
Straight Flange on Ellipsoidal Head #2 740.0 | 100.0 | 769.23 | 847.46 -21.7 Note 2 0.125 No
Ellipsoidal Head #2 740.0 | 100.0 | 747.67 | 824.99 -21.7 Note 3 0.125 No
Saddle #1 740.0 | 100.0 | 740.00 N/A N/A N/A N/A| NA
Existing M1 NPS 20 Manway (M1) 740.0 | 100.0 | 740.00 | 740.00 -20.0 Note 4 0.125 Yes
Existing N1 NPS 6 Gas Inlet Nozzle (N1) 740.0 | 100.0 | 740.00 | 740.00 -20.0 Note 4 0.125 Yes
Existing N4 NPS 4 Oil Out Nozzle (N4) 740.0 | 100.0 | 740.00 | 740.00 -20.0 Note 4 0.125 Yes
Existing N5 NPS 3 Water Out Nozzle (N5) 740.0 { 100.0 | 740.00 { 740.00 -20.0 Note 5 0.125 No
Existing N6 NPS 3 LSHH Nozzle (N6) 740.0 | 100.0 | 740.00 | 740.00 -20.0 Note 5 0.125 No
Existing N7 NPS 4 Oil LLC Nozzle (N7) 740.0 | 1000 | 740.00 | 740.00 [ 20,0 [ No7le Note S Padmmote 0125 No
Existing N8 NPS 4 Water LLC Nozle (N8) | 740.0 | 100.0 | 740.00 | 740.00 | 200 | Ne#le Note S Pad mote 0125 No
Ev N2 NPS 8 Gas Outlet Nozzle #1 (New 740.0 | 100.01 740.00 | 740.00 200 Nozzle Note75; Pad note 0.125 No
New N3 NPS 2 Drain Nozzle (New N3) 740.0 | 100.0 | 740.00 | 740.00 -20.0 Note 5 0.125 No
New N9A NPS 4 Anode Nozzle (New N9A) 740.0 | 100.0 | 740.00 | 740.00 -55.0 Note 8 0.125 No
New N9B NPS 4 Anode Nozzle (New N9B) 740.0 | 100.0 | 740.00 | 740.00 -55.0 Note 8 0.125 No

Chamber design MDMT is -20.00°F
Chamber rated MDMT is -20.00°F @ 740.00 psi

Chamber MAWP hot & corroded is 740.00 psi @ 100.0°F
Chamber MAP cold & new is 740.00 psi @ 45.0°F
This pressure chamber is not designed for external pressure.

Notes for MDMT Rating:

Note # Exemption Details

1. | Straight Flange governs MDMT

2 Material impact test exemption temperature from Fig UCS-66 Curve D =-18 °F

Fig UCS-66.1 MDMT reduction = 3.7 °F, (coincident ratio = 0.9625542) UCS-66 governing thickness =1.375 in

3. | Straight Flange governs MDMT

Flange rating governs:

o . ° . s
4. Flange impact tested to -20.00°F UCS-66(i) reduction of 0 °F applied (ratio = 1).
5. | Flange rating governs: UCS-66(b)(1)(b)

Pad impact test exemption temperature from Fig UCS-66 Curve D =-30 °F ~ . . —1
6| Fig UCS-66.1 MDMT reduction = 3.7 °F, (coincident ratio = 0.96255) UCS-66 governing thickness =1 in.

Pad impact test exemption temperature from Fig UCS-66 Curve D =-21 °F _ . . _ .
7- | Fig UCS-66.1 MDMT reduction = 3.7 °F, (coincident ratio = 0.96255) UCS-66 governing thickness =1.25 in.
8. | Nozzle is impact tested to -55 °F (UCS-66(g)) UCS-66 governing thickness = 1.375 in.

Design notes are available on the Settings Summary page.

COMPRESS Build 6252; 1/16/2007



Thickness Summary
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CI(()il:l]I)t(i)il-:::t Material Dia(rirllle)tter Leéinl:g)th Nor(r;lill;al t De(siing)n t Jo]f:nt Load
Left Ellipsoidal Head #1 SA-516 70 | 66.00 OD | 17.16 1.3125% 1.3008 | 1.0000 | Internal
Straight Flange on Left Ellipsoidal Head #1 | SA-516 70 | 66.00 OD | 2.00 1.3750 1.3282 | 1.0000 | Internal
Cylinder #1 SA-516 70 | 66.00 OD | 120.00 1.3750 1.3282 | 1.0000 | Internal
Cylinder #2 SA-516 70 | 66.00 OD | 96.00 1.3750 1.3282 | 1.0000 | Internal
Straight Flange on Ellipsoidal Head #2 SA-516 70 | 66.00 OD | 2.00 1.3750 1.3282 | 1.0000 | Internal
Ellipsoidal Head #2 SA-516 70 | 66.00 OD | 17.16 1.3125* 1.3008 | 1.0000 | Internal

Nominal t: Vessel wall nominal thickness

Design t:  Required vessel thickness due to governing loading + corrosion

Joint E: Longitudinal seam joint efficiency

® Head minimum thickness after forming

Load

internal:  Circumferential stress due to internal pressure governs

external: External pressure governs

Wind: Combined longitudinal stress of pressure + weight + wind governs

Seismic:  Combined longitudinal stress of pressure + weight + seismic governs

COMPRESS Build 6252;
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Weight Summary

Weight (1b) Contributed by Vessel Elements

Component Metal Metal Insulation & Lining Pil.)ing Ope.trat‘ing ".l"esf
New* | Corroded®| Supports + Liquid | Liquid Liquid
Left Ellipsoidal Head #1 | 1,784.60 1,623.40 0.00f 0.00 0.00 0.00| 1,491.57
Cylinder #1 9,409.84 8,571.07 0.00f 0.00 0.00 0.00 | 13,627.60
Cylinder #2 7,533.05 6,861.57 0.00f 0.00 0.00 0.00 | 10,896.44
Ellipsoidal Head #2 1,966.93 1,788.37 0.00f 0.00 0.00 0.00| 1,429.56
Saddle #1 1,290.00 1,290.00 0.00f 0.00 0.00 0.00 0.00
TOTAL: 21,984.41| 20,134.41 0.00f 0.00 0.00 0.00 | 27,445.17
* Shells with attached nozzles have weight reduced by material cut out for opening.
‘Weight (1b) Contributed by Attachments
Component Body Flanges N](?)lz:,llegifz Packed | Trays & | Rings & | Vertical
Beds | Supports| Clips Loads
New | Corroded | New | Corroded
Left Ellipsoidal Head #1 | 0.00 0.00 | 1,427.84| 1,391.83 0.00 0.00 0.00 ] 0.00
Cylinder #1 0.00 0.00| 514.00 489.37 0.00 0.00 0.00 ] 0.00
Cylinder #2 0.00 0.00| 322.33 307.31 0.00 0.00 0.00 ] 0.00
Ellipsoidal Head #2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 ] 0.00
TOTAL: 0.00 0.00 | 2,264.18 ] 2,188.51 0.00 0.00 0.00 ] 0.00

Vessel operating weight, Corroded: 22,323 1b
Vessel operating weight, New:
Vessel empty weight, Corroded:
Vessel empty weight, New:

Vessel test weight, New:

24,249 1b
22,323 1b
24,249 1b
51,694 1b

Vessel center of gravity location - from datum - lift condition

Vessel Lift Weight, New: 24,249 1b

Center of Gravity:

Vessel Capacity

Vessel Capacity** (New):

101.05"

3,281 US gal

Vessel Capacity** (Corroded): 3,309 US gal

**The vessel capacity does not include volume of nozzle, piping or other attachments.
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Hydrostatic Test
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Shop test pressure determination for Chamber bounded by Ellipsoidal Head #2 and Left Ellipsoidal Head #1 based on MAWP per

UG-99(b)

Shop hydrostatic test gauge pressure is 962.000 psi at 45.00 °F (the chamber MAWP = 740.000 psi)

The shop test is performed with the vessel in the horizontal position.

Local test | Test liquid | UG-99 | UG-99 Stress Allowable
Identifier pressure | static head | stress | pressure | during test | test stress Stre§ S 0
psi psi ratio factor psi psi excessive:
Left Ellipsoidal Head #1 (1) 964.755 2.755 ] 1.0000 1.30 20,963 34,200 No
Straight Flange on Left Ellipsoidal Head #1 964.752 2.752 | 1.0000 1.30 22,668 34,200 No
Cylinder #1 964.752 2.752 | 1.0000 1.30 22,668 34,200 No
Cylinder #2 964.752 2.752 | 1.0000 1.30 22,668 34,200 No
Straight Flange on Ellipsoidal Head #2 964.752 2.752 | 1.0000 1.30 22,668 34,200 No
Ellipsoidal Head #2 964.755 2755 1.0000 1.30 20,963 34,200 No
Existing M1 NPS 20 Manway (M1) 963.972 1.972 | 1.0000 1.30 23,747 48,600 No
Existing N1 NPS 6 Gas Inlet Nozzle (N1) 962.420 0.420 | 1.0000 1.30 23,689 48,600 No
Existing N4 NPS 4 Oil Out Nozzle (N4) 965.091 3.091 | 1.0000 1.30 24,089 48,600 No
Existing N5 NPS 3 Water Out Nozzle (N5) 965.091 3.091 | 1.0000 1.30 23,748 48,600 No
Existing N6 NPS 3 LSHH Nozzle (N6) 963.447 1.447 | 1.0000 1.30 22,159 48,600 No
Existing N7 NPS 4 Oil LLC Nozzle (N7) 964.317 2.318| 1.0000 1.30 19,043 47,250 No
Existing N8 NPS 4 Water LLC Nozzle (N8) 964.317 2.318 | 1.0000 1.30 19,043 47,250 No
New N2 NPS 8 Gas Outlet Nozzle #1 (New N2) 962.420 0.420 | 1.0000 1.30 19,744 47,250 No
New N3 NPS 2 Drain Nozzle (New N3) 965.091 3.091 | 1.0000 1.30 25,202 46,701 No
New N9A NPS 4 Anode Nozzle (New N9A) 964.330 2.330 | 1.0000 1.30 23,672 48,600 No
New N9B NPS 4 Anode Nozzle (New N9B) 964.330 2.330 | 1.0000 1.30 23,672 48,600 No

Notes:

(1) Left Ellipsoidal Head #1 limits the UG-99 stress ratio.

(2) Py, stresses at nozzle openings have been estimated using the method described in PVP-Vol. 399, pages 77-82.

(3) VIII-2, AD-151.1(b) used as the basis for nozzle allowable test stress.
(4) The zero degree angular position is assumed to be up, and the test liquid height is assumed to the top-most flange.

The test temperature of 45.00 °F is warmer than the minimum recommended temperature of 10.00 °F so the brittle fracture

provision of UG-99(h) has been met.
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Field test pressure determination for Chamber bounded by Ellipsoidal Head #2 and Left Ellipsoidal Head #1 based on design P

per UG-99(b)

Field hydrostatic test gauge pressure is 962.000 psi at 45.00 °F (the chamber design P = 740.000 psi)

Local test | Test liquid | UG-99 | UG-99 Stress Allowable
Identifier pressure | static head | stress | pressure | during test | test stress Stre§ s 0
psi psi ratio factor psi psi excessive:
Left Ellipsoidal Head #1 (1) 964.755 2.755 ] 1.0000 1.30 20,963 34,200 No
Straight Flange on Left Ellipsoidal Head #1 964.752 2.752 | 1.0000 1.30 22,668 34,200 No
Cylinder #1 964.752 2.752 | 1.0000 1.30 22,668 34,200 No
Cylinder #2 964.752 2.752 | 1.0000 1.30 22,668 34,200 No
Straight Flange on Ellipsoidal Head #2 964.752 2.752 | 1.0000 1.30 22,668 34,200 No
Ellipsoidal Head #2 964.755 2.755 ] 1.0000 1.30 20,963 34,200 No
Existing M1 NPS 20 Manway (M1) 963.972 1.972 | 1.0000 1.30 23,747 48,600 No
Existing N1 NPS 6 Gas Inlet Nozzle (N1) 962.420 0.420 | 1.0000 1.30 23,689 48,600 No
Existing N4 NPS 4 Oil Out Nozzle (N4) 965.091 3.091 | 1.0000 1.30 24,089 48,600 No
Existing N5 NPS 3 Water Out Nozzle (N5) 965.091 3.091 | 1.0000 1.30 23,748 48,600 No
Existing N6 NPS 3 LSHH Nozzle (N6) 963.447 1.447 | 1.0000 1.30 22,159 48,600 No
Existing N7 NPS 4 Oil LLC Nozzle (N7) 964.317 2.318 | 1.0000 1.30 19,043 47,250 No
Existing N8 NPS 4 Water LLC Nozzle (N8) 964.317 2.318 | 1.0000 1.30 19,043 47,250 No
New N2 NPS 8 Gas Outlet Nozzle #1 (New N2) 962.420 0.420 | 1.0000 1.30 19,744 47,250 No
New N3 NPS 2 Drain Nozzle (New N3) 965.091 3.091 | 1.0000 1.30 25,202 46,701 No
New N9A NPS 4 Anode Nozzle (New N9A) 964.330 2.330 | 1.0000 1.30 23,672 48,600 No
New N9B NPS 4 Anode Nozzle (New N9B) 964.330 2.330 | 1.0000 1.30 23,672 48,600 No

Notes:

(1) Left Ellipsoidal Head #1 limits the UG-99 stress ratio.

(2) Py, stresses at nozzle openings have been estimated using the method described in PVP-Vol. 399, pages 77-82.

(3) VIII-2, AD-151.1(b) used as the basis for nozzle allowable test stress.
(4) The zero degree angular position is assumed to be up, and the test liquid height is assumed to the top-most flange.

The test temperature of 45.00 °F is warmer than the minimum recommended temperature of 10.00 °F so the brittle fracture

provision of UG-99(h) has been met.
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Left Ellipsoidal Head #1

ASME Section VIII, Division 1, 2001 Edition, A02 Addenda

Component: Ellipsoidal Head
Material Specification: SA-516 70 (II-D p.14, In. 30)
Straight Flange governs MDMT

Internal design pressure: P =740 psi @ 100 °F
Static liquid head:

P¢= 0 psi (SG=1, H=0" Operating head)
Pip=2.7547 psi (SG=1, Hg=76.3125" Horizontal test head)

Corrosion allowance: Inner C =0.125" Outer C=0"
Design MDMT = -20°F No impact test performed
Rated MDMT = -21.7°F Material is normalized

Material is not produced to fine grain practice
PWHT is not performed
Do not Optimize MDMT / Find MAWP

Radiography: Category A joints - Seamless No RT
Head to shell seam - Full UW-11(a) Type 1
Estimated weight*: new = 1,784.60 1b corr =1,623.40 1b
Capacity*: new = 171.4 US gal corr =173.9 US gal
* includes straight flange
Outer diameter = 66"
Minimum head thickness = 1.3125"
Head ratio D/2h = 2 (new)
Head ratio D/2h = 1.9922 (corroded)
Straight flange length Ly = 2"
Nominal straight flange thickness tgy = 1.375"
Insulation thk*: 0" density: 0 Ib/ft3 weight: 0 1b
Insulation support ring spacing: 0" individual weight: 0 Ib total weight: 0 1b
Lining/ref thk*: 0" density: 0 1b/ft3 weight: 0 1b

* includes straight flange if applicable
Results Summary

The governing condition is internal pressure.

Minimum thickness per UG-16 = 0.0625" + 0.125" = 0.1875"
Design thickness due to internal pressure (t) = 1.3008"

Maximum allowable working pressure (MAWP) = 747.665 psi

Maximum allowable pressure (MAP) = 824.9853 psi

K (Corroded)

K = 1/6)*[2 + (D / (2*h))?]
= (1/6)*]2 + (63.625 / (2%15.9688))2]
= 0.994792

K = 1/6)*[2+(D/@2*h)?]
= (1/6)*[2 + (63.375 / (2*15.8438))2]
1

Design thickness for internal pressure, (Corroded at 100 °F) Appendix 1-4(c)
t = P*Dy*K / (2*S*E + 2*P*(K - 0.1)) + Corrosion

740%66%0.994792 / (2%20000*1 + 2%740%(0.994792 - 0.1)) + 0.125
1.3007"

The head internal pressure design thickness is 1.3008".
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Maximum allowable working pressure, (Corroded at 100 °F) Appendix 1-4(c)

P

2*S*E*t / (K*Dg, - 2*t*(K - 0.1)) - Pg
2%20000%1*1.1875 / (0.994792%66 - 2*1.1875%(0.994792 - 0.1)) - 0
747.665 psi

The maximum allowable working pressure (MAWP) is 747.665 psi.
Maximum allowable pressure, (New at 45 °F) Appendix 1-4(c)

P

2%S*E*t / (K*D,, - 2*t*(K - 0.1)) - P
= 2%¥20000%1%1.3125 / (1%66 - 2*1.3125%(1 - 0.1)) - 0
= 824.9853 psi

The maximum allowable pressure (MAP) is 824.9853 psi.

% Extreme fiber elongation - UCS-79(d)

(75%t / Rp*(1 - Rg/ Ry)
(75%1.375 / 11.4613)*(1 - 11.4613 / c0)
8.9977%

13 0of 32

The extreme fiber elongation exceeds 5 percent and the thickness exceeds 5/8 inch;. Heat treatment per UCS-56 is required if

fabricated by cold forming.
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Cylinder #1

ASME Section VIII Division 1, 2001 Edition, A02 Addenda

Component: Cylinder

Material specification: SA-516 70 (II-D p. 14, In. 30)
Material impact test exemption temperature from Fig UCS-66 Curve D = -18 °F

Fig UCS-66.1 MDMT reduction = 3.7 °F, (coincident ratio = 0.9625542)

UCS-66 governing thickness = 1.375 in

Internal design pressure: P =740 psi @ 100°F
Static liquid head:

Pp=2.7524 psi(SG=1.0000, Hg=76.2500", Horizontal test head)

Corrosion allowance: Inner C = 0.1250" Outer C = 0.0000"
Design MDMT = -20.00°F No impact test performed
Rated MDMT = -21.70°F Material is normalized

Material is not produced to
Fine Grain Practice

PWHT is not performed
Radiography: Longitudinal joint - Full UW-11(a) Type 1
Left circumferential joint - Full UW-11(a) Type 1
Right circumferential joint - Full UW-11(a) Type 1

Estimated weight: New = 9480.27251b  corr = 8635.0996 1b

Capacity: New = 1632.2258 gal  corr = 1645.1542 gal
OD = 66.0000"

Length L, =120.0000"

t=1.3750"

Design thickness, (at 100.00°F) Appendix 1-1

-
Il

P*Ry/(S*E + 0.40*P) + Corrosion
740.00%33.0000/(20000%1.00 + 0.40*%740.00) + 0.1250
1.3282"

Maximum allowable working pressure, (at 100.00°F) Appendix 1-1

P S*E*t/(R,, - 0.40*%t) - Pg
20000%1.00%1.2500 / (33.0000 - 0.40*1.2500) - 0.0000

769.2308 psi

Maximum allowable pressure, (at 45.00°F) Appendix 1-1

P

S*E*t/(R, - 0.40%t)
20000%1.00%1.3750 / (33.0000 - 0.40*%1.3750)
847.4576 psi

% Extreme fiber elongation - UCS-79(d)
=(50 *t/Rp * (1 - Rg/Ry)

=(50 * 1.3750 / 32.3125) * (1 - 32.3125 / )
=2.1277 %

Allowable Compressive Stress, Hot and Corroded- S yjc, (table CS-2)

A = 0125/ (R,/1)
= 0.125/(33.0000/1.2500)
= 0.004735

B = 17101.4570 psi
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S = 20000.0000 / 1.0000
= 20000.0000 psi
ScHC = 17101.4570 psi

Allowable Compressive Stress, Hot and New- S.gn, (table CS-2)

A = 0.125/(Ry/t)
= 0.125/(33.0000 / 1.3750)
= 0.005208
= 17210.0332 psi

S = 20000.0000 / 1.0000
= 20000.0000 psi

ScHN = 17210.0332 psi

Allowable Compressive Stress, Cold and New- S.cn, (table CS-2)

A = 0.125/(Ry/ 1)
= 0.125/(33.0000 / 1.3750)
0.005208
= 17210.0332 psi

S = 20000.0000 /1.0000
= 20000.0000 psi

SceN = 17210.0332 psi

Allowable Compressive Stress, Cold and Corroded- S.cc, (table CS-2)

A = 0.125/ (R, / t)
= 0.125/(33.0000 / 1.2500)
= 0.004735
= 17101.4570 psi

S = 20000.0000 / 1.0000
= 20000.0000 psi

Sccc = 17101.4570 psi

Allowable Compressive Stress, Vacuum and Corroded- S,y c, (table CS-2)

A = 0125/ (R,/1)
= 0.125/(33.0000 / 1.2500)
0.004735
= 17101.4570 psi
S = 20000.0000 / 1.0000

= 20000.0000 psi
Seve = 17101.4570 psi
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New N2 NPS 8 Gas Outlet Nozzle #1 (New N2)

ASME Section VIII Division 1, 2001 Edition, A02 Addenda

tw(]ower) = 1.3750 in

— — 40000 Legq1=  0.3750 in
1.000— 0.3750 tw(upper) =1.2500 in
Legqr =  1.0000 in
1.75m Dp = 16.6250 in
1.2500 — = te= 1.2500 in
— 1 ] TR 13780
|

Tl |

Note: round inside edges per UG-76(c)

Located on:

Liquid static head included:

Nozzle material specification:
Nozzle longitudinal joint efficiency:
Nozzle description:

Pad material specification:

Pad diameter:

Flange description:

Bolt Material:

Flange rated MDMT:
(UCS-66(b)(1)(b))

Liquid static head on flange:
ASME B16.5 flange rating MAWP:
ASME B16.5 flange rating MAP:
ASME B16.5 flange hydro test:
Nozzle orientation:

Local vessel minimum thickness:

Nozzle center line offset to datum line:

End of nozzle to shell center:
Nozzle inside diameter, new:
Nozzle nominal wall thickness:
Nozzle corrosion allowance:

Projection available outside vessel, Lpr:

Pad is split:

COMPRESS Build 6252;
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Cylinder #2

0 psi

SA-106 B Smls pipe (II-D p. 10, In. 15)

1.00

8" Sch 100

SA-516 70 (II-D p. 14, In. 30) (normalized)
16.625 in

8 inch Class 300 WN A105

SA-193 B7 Bolt <=2 1/2 (II-D p. 382, In. 37)
-20°F

0 psi

740 psi @ 100°F
740 psi @ 45°F
1125 psi @ 45°F
00

1.375in

204 in

39in

7.437 in

0.594 in

0.125 in

6 in

no
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Reinforcement Calculations for Internal Pressure

UG-37 Area Calculation Summary (in2)

For P =740 psi @ 100 °F
The opening is adequately reinforced

UG-45 Nozzle Wall
Thickness Summary (in)
The nozzle passes UG-45

A A A
required | available At A A As welds treq tmin
9.4126 | 10.1453 | 0.3535|1.2353 | -- | 8.4363 | 0.1202 0.4068 0.5198

Weld Failure Path Analysis Summary (Ibg)
All failure paths are stronger than the applicable weld loads

Weld load | Weld load Path 1-1 | Weld load | Path 2-2 Weld load Path 3-3
w Wi strength Wy, strength Wi strength
181,932.17 | 195,835.02 | 327,844.38 | 47,159.75 | 543,850.25 | 215,884.77 | 506,562.19
UW-16 Weld Sizing Summary
Weld description Requirseic;:v(ei:l(; Acms?;ew(?:g Status
Nozzle to pad fillet (Legy;) 0.2500 0.2625 | weld size is adequate
Pad to shell fillet (Legy,) 0.3750 0.7000 | weld size is adequate
Nozzle to pad groove (Upper) 0.3283 1.2500 | weld size is adequate

Calculations for internal pressure 740 psi @ 100 °F

Fig UCS-66.2 general note (1) applies.

Nozzle impact test exemption temperature from Fig UCS-66 Curve B =-5.1 °F
Fig UCS-66.1 MDMT reduction = 86.3 °F, (coincident ratio = 0.43258)
Rated MDMT is governed by UCS-66(b)(2).

Pad impact test exemption temperature from Fig UCS-66 Curve D = -21 °F
Fig UCS-66.1 MDMT reduction = 3.7 °F, (coincident ratio = 0.96255).

Nozzle UCS-66 governing thk:

Nozzle rated MDMT:

Pad UCS-66 governing thickness:
Pad rated MDMT:

0.5198 in

55 °F

1.25 in

-247 °F

Limits of reinforcement per UG-40

Parallel to the vessel wall:
Normal to the vessel wall outside: 2.5%(t, - Cy) + t, =2.4225 in

Nozzle required thickness per UG-27(c)(1)

trn =

Required thickness t,. from UG-37(a)

t

Area required per UG-37(c)

P*R,/(Sp*E - 0.6*P)
740*3.8435/(17100%1 - 0.6*740)
0.1708 in

P*R/(S*E + 0.4*P)
740*33/(20000*1 + 0.4*740)
1.2032 in

d=17.687 in

Allowable stresses: S, = 17100, S, = 20000, Sp =20000 psi

f.1 =lesser of 1 or S,,/S, = 0.855
f =lesser of 1 or S;,/S, = 0.855
fy3 = lesser of fi5 or Sp/Sy = 0.855
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frq =lesser of 1 or Sp/Sy =1

A = dFRF 4 2%t R (L - fy)
7.687%1.2032%1 + 2%0.469%1.2032*1*(1 - 0.855)
= 9.4126in2

Area available from FIG. UG-37.1

A = larger of the following= 0.3535 in2

= d(Ep- Fry) - 29t Byt - Fre) (- fy)
7.687%(1*%1.25 - 1¥1.2032) - 2%0.469*(1*1.25 - 1*¥1.2032)*(1 - 0.855)
= 0.3535 in2

= 25(t+ ty)*(Eq*t - F*t) - 2%t *(E "t - F¥t)*(1 - fq)
= 2%(1.25 + 0.469)*(1*1.25 - 1¥1.2032) - 2%0.469*(1*1.25 - 1¥1.2032)*(1 - 0.855)
= 0.1546 in2

A, = smaller of the following= 1.2353 in2

= 5*(ty - tp)*fra*t
5%(0.469 - 0.1708)*0.855*1.25
= 1.5935 in2

= 2%(ty - ten) ¥ (2.5%t, + to)*fip
= 2%(0.469 - 0.1708)*(2.5%0.469 + 1.25)*0.855
= 1.2353 in2

Ay = Legz*frg,
= 0.3752%0.855
= 0.1202 in2

Ay = Leg¥fy
= 02+1
= 0 in2

(Part of the weld is outside of the limits)

As = (Dp - d-2%tg) te ey
= (15.374 - 7.687 - 2*0.469)*1.25*1
= 8.4363 in2

Area = Aj+Ay+A 1 HApp+ A5
= 0.3535 + 1.2353 + 0.1202 + 0 + 8.4363
= 10.1453 in2

As Area >= A the reinforcement is adequate.

UW-16(c)(2) Weld Check

Inner fillet: tmin = lesser of 0.75 or t; or t, = 0.469 in
te(min) = lesser of 0.25 or 0.7*tp,j, = 0.25 in

te(actual) = 0.7%Leg = 0.7%0.375 = 0.2625 in

Outer fillet: tmin = lesser of 0.75 or t, or t = 0.75 in
tw(min) = 0.5%tnin = 0.375 in
tw(actua]) = 0.7*Leg =0.71=0.7 in

UG-45 Nozzle Neck Thickness Check

‘Wall thickness per UG-45(a): te1 =0.2958 in (E =1)
Wall thickness per UG-45(b)(1): typ =1.3282 in
Wall thickness per UG-16(b): ty3=0.1875 in

Standard wall pipe per UG-45(b)(4): tr4 = 0.4068 in
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The greater of t,5 or t,3: t.5=1.3282 in
The lesser of t 4 or t 5: tr6 = 0.4068 in

Required per UG-45 is the larger of t.1 or t.q = 0.4068 in
Available nozzle wall thickness new, t;, = 0.8750%0.594 = 0.5198 in

The nozzle neck thickness is adequate.

Allowable stresses in joints UG-45(c) and UW-15(c)

Groove weld in tension: 0.74*20000 = 14800 psi
Nozzle wall in shear: 0.7%17100 = 11970 psi
Inner fillet weld in shear: 0.49%17100 = 8379 psi
Outer fillet weld in shear: 0.49*20000 = 9800 psi
Upper groove weld in tension: 0.74%20000 = 14800 psi

Strength of welded joints:

(1) Inner fillet weld in shear
(n/2)*Nozzle OD*Leg*S; = (1/2)*8.625%0.375%8379 = 42569.88 lb¢

(2) Outer fillet weld in shear
(n/2)*Pad OD*Leg*S, = (1/2)*16.625%1%9800 = 255922 lb¢

(3) Nozzle wall in shear
(n/2)*Mean nozzle dia*t,*S,, = (1/2)*8.156%0.469*11970 = 71922.38 lbg¢

(4) Groove weld in tension
(n/2)*Nozzle OD*t,,*Sy = (1/2)*8.625%1.25%14800 = 250640.2 Ib¢

(6) Upper groove weld in tension
(m/2)*Nozzle OD*t,*Sg = (71/2)*8.625*1.25%14800 = 250640.2 Iby

Loading on welds per UG-41(b)(1)

w = (A - Ap + 2%ty i *(Eg *t - F¥))*S,
= (9.4126 - 0.3535 + 2%0.469*0.855*(1+1.25 - 1*1.2032))*20000
= 1819322 1bg

Wig = (A2 + A5+ Agq1 + Ag2)*Sy
= (1.2353 + 8.4363 + 0.1202 + 0)*20000
= 195835 Ibg

Wy, = (Ay + Az + Ayq + Ayz + 2%t *t*1.)*Sy
= (1.2353 + 0+ 0.1202 + 0 + 2%0.469*1.25%0.855)*20000
= 47159.75 lbg

Wiz = (A + A3+ Ag+ Agp + Agp + Agz + 2%t " t*f)*Sy

(1.2353 + 0 + 8.4363 + 0.1202 + 0 + 0 + 2*0.469%1.25%0.855)*20000

= 215884.81bs

Load for path 1-1 lesser of W or Wy_; = 181932.2 lbg
Path 1-1 through (2) & (3) = 255922 + 71922.38 = 327844.4 1bg
Path 1-1 is stronger than W so it is acceptable per UG-41(b)(2).

Load for path 2-2 lesser of W or W,_, = 47159.75 lbg

Path 2-2 through (1), (4), (6) = 42569.88 + 250640.2 + 250640.2 = 543850.3 Ibg

Path 2-2 is stronger than W;_; so it is acceptable per UG-41(b)(1).

Load for path 3-3 lesser of W or W3_3 = 181932.2 lbg
Path 3-3 through (2), (4) = 255922 + 250640.2 = 506562.2 Ibg
Path 3-3 is stronger than W so it is acceptable per UG-41(b)(2).

COMPRESS Build 6252;

19 of 32

1/16/2007



New N3 NPS 2 Drain Nozzle (New N3)

ASME Section VIII Division 1, 2001 Edition, A02 Addenda

tw(l()wer) =1.3750 in
Legg1 = 0.3750in

T 03750
1.3750, — $37561 H+ 1
T i
Note: round inside edges per UG-76(c)
Located on: Cylinder #1
Liquid static head included: 0 psi

Nozzle material specification:
Nozzle longitudinal joint efficiency:
Nozzle description:

Flange description:

Bolt Material:

Flange rated MDMT:
(UCS-66(b)(1)(b))

Liquid static head on flange:
ASME B16.5 flange rating MAWP:
ASME B16.5 flange rating MAP:
ASME B16.5 flange hydro test:
Nozzle orientation:

Local vessel minimum thickness:

SA-106 B Smls pipe (II-D p. 10, In. 15)

1.00

2" Sch 160

2 inch Class 300 WN A105

SA-193 B7 Bolt <=2 1/2 (II-D p. 382, In. 37)
-20°F

0 psi

740 psi @ 100°F
740 psi @ 45°F
1125 psi @ 45°F
180°

1.375in

Nozzle center line offset to datum line: 72 in

End of nozzle to shell center:
Nozzle inside diameter, new:
Nozzle nominal wall thickness:
Nozzle corrosion allowance:

41 in

1.687 in
0.344 in
0.125in

Projection available outside vessel, Lpr: 8 in
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Reinforcement Calculations for Internal Pressure

UG-37 Area Calculation Summary (in2)
For P =740 psi @ 100 °F

UG-45 Nozzle Wall
Thickness Summary (in)
The nozzle passes UG-45

A A A
required available Ay Az | As | As welds treq tmin
This nozzle is exempt from area calculations per UG-36(c)(3)(a) 0.2598 0.3010

Weld Failure Path Analysis Summary

The nozzle is exempt from weld strength calculations per UW-15(b)(2)

UW-16 Weld Sizing Summary

Weld description

Required weld
throat size (in)

Actual weld
throat size (in)

Status

Nozzle to shell fillet (Leg,;)

0.1533

0.2625

weld size is adequate

Calculations for internal pressure 740 psi @ 100 °F

Fig UCS-66.2 general note (1) applies.

Nozzle is impact test exempt to -155 °F per UCS-66(b)(3) (coincident ratio = 0.24448).

Nozzle UCS-66 governing thk: 0.301 in

Nozzle rated MDMT:

-155 °F

Limits of reinforcement per UG-40

Parallel to the vessel wall:

Ry + ty + t)= 2.4375 in
Normal to the vessel wall outside: 2.5*(t, - Cp) + to = 0.5475 in

Nozzle required thickness per UG-27(c)(1)

tl‘l‘l

= 0.043 in

P*R,/(Sy*E -
740%0.9685/(17100%1 - 0.6%740)

0.6*P)

Required thickness t,. from UG-37(a)

t

1.2032 in

P*Ry/(S*E + 0.4*P)
740%33/(20000%1 + 0.4*740)

This opening does not require reinforcement per UG-36(c)(3)(a)

UW-16(c) Weld Check

Fillet weld: t,;, = lesser of 0.75 or t,, or t =0.219 in
te(min) = lesser of 0.25 or 0.7*tp;; = 0.1533 in
te(actuar) = 0.7Leg = 0.7%0.375 = 0.2625 in

The fillet weld size is satisfactory.

Weld strength calculations are not required for this detail which conforms to Fig. UW-16.1, sketch (c-e).

UG-45 Nozzle Neck Thickness Check

Wall thickness per UG-45(a):
‘Wall thickness per UG-45(b)(1):
Wall thickness per UG-16(b):

Standard wall pipe per UG-45(b)(4): ty4 = 0.2598 in

COMPRESS Build 6252;
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tys=1.3282in

The greater of t,5 or t,3:
tyg =0.2598 in

The lesser of t 4 or t 5:
Required per UG-45 is the larger of t.q or t.q =0.2598 in

Available nozzle wall thickness new, t;, = 0.8750%0.344 = 0.301 in

The nozzle neck thickness is adequate.
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New N9A NPS 4 Anode Nozzle (New N9A)

ASME Section VIII Division 1, 2001 Edition, A02 Addenda

b5l
3.33;

1.3950~ = T )

E

-

t’fw(l()wer) =1.3750 in
Legg1 = 0.3750in

- 0.9600

3750
| 39488 ;r]
13750

L |

N s V|
Note: round inside edges per UG-76(c)
Located on: Cylinder #1
Liquid static head included: 0 psi

Nozzle material specification:
Nozzle longitudinal joint efficiency:
Flange description:

Bolt Material:

Flange rated MDMT:

(UG-84 provisions apply)

(Flange impact tested to -55.00°F (UCS-66(g)))

Liquid static head on flange:
ASME B16.5 flange rating MAWP:
ASME B16.5 flange rating MAP:
ASME B16.5 flange hydro test:
Nozzle orientation:

Local vessel minimum thickness:
Nozzle center line offset to datum line:
End of nozzle to shell center:
Offset from center, Lo:

Nozzle inside diameter, new:
Nozzle wall thickness, t,:

Nozzle minimum wall thickness:
Nozzle corrosion allowance:
Opening chord length:

Projection available outside vessel, Lpr:

COMPRESS Build 6252;

SA-350 LF2 C11 (1I-D p. 14, In. 22)
1.00

4 inch Class 300 HB A350 LF2 CI1.1 (Nut Relief)
SA-193 B7 Bolt <=2 1/2 (II-D p. 382, In. 37)

-55°F

0 psi

740 psi @ 100°F
740 psi @ 45°F
1125 psi @ 45°F
90°

1.375 in

31in

36 in

18 in

3.83 in

1.395 in

0.96 in

0.125 in

4.9166 in

6.45 in
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Reinforcement Calculations for Internal Pressure

UG-37 Area Calculation Summary (in2) UG-45 Nozzle Wall
For P =740 psi @ 100 °F Thickness Summary (in)
The opening is adequately reinforced The nozzle passes UG-45
A A A
required | available Ay Ar A3 As | werds treq tmin
2.9578 | 10.8636 | 3.2680 | 7.4550 | -- | -- | 0.1406 0.3700 0.9600

Weld Failure Path Analysis Summary

The nozzle is exempt from weld strength calculations per UW-15(b)(1)

UW-16 Weld Sizing Summary

o Required weld Actual weld
Weld description throat size (in) | throat size (in) Status
Nozzle to shell fillet (Leg,;) 0.2500 0.2625 | weld size is adequate

Calculations for internal pressure 740 psi @ 100 °F

Nozzle is impact tested to -55 °F (UCS-66(g)).

Nozzle UCS-66 governing thk: 1.375 in
Nozzle rated MDMT: -55 °F

Limits of reinforcement per UG-40

Parallel to the vessel wall: R, +t, +t)=4.9783 in
Normal to the vessel wall outside: 2.5%(t-C)=3.125in

Nozzle required thickness per UG-27(c)(1)

P*R,/(Sy*E - 0.6*P)
740%2.04/(20000%1 - 0.6*740)
0.0772 in

tl‘l‘l

Required thickness t,. from UG-37(a)

ty P*R,/(S*E + 0.4*P)
740*33/(20000%1 + 0.4*740)

1.2032 in

Area required per UG-37(c)

Allowable stresses: S;, =20000, S, = 20000 psi

fr1 =lesser of 1or S;,/Sy =1
fip =lesser of 1 or S;,/Sy =1

A = d*t,*F + 2%t %t *F*(1 - f,q)
= 4.9166%1.2032*0.5 + 2*1.27*1.2032*0.5%(1 - 1)
= 2.9578 in2

Area available from FIG. UG-37.1

A = larger of the following= 3.268 in2

= d*(Eq*t - F¥tp) - 2%t *(E*t - F*t)*(1 - fyq)
4.9166*(1*1.25 - 0.5%1.2032) - 2*1.27*(1*1.25 - 0.5%1.2032)*(1 - 1)
= 3.1879 in2

= 2%(t+ ty)*(Eq*t - F¥ty) - 2%t (B *t - F¥t)*(1 - fyq)

= 2%(1.25 + 1.27)*(1*1.25 - 0.5%1.2032) - 2*1.27*(1*1.25 - 0.5%1.2032)*(1 - 1)
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3.268 in2

A, = smaller of the following= 7.455 in2

Area

As Area >= A the reinforcement is adequate.

5%(ty - trn)*fr2*t
5*(1.27 - 0.0772)*1*1.25
7.455 in2

5*(tp - trn)*fr2 "ty
5*%(1.27 - 0.0772)*1%1.27
7.5743 in2

Leg2*f;)
0.3752+1
0.1406 in2

A1+Ay+Ay
3.268 + 7.455 + 0.1406
10.8636 in2

UW-16(c) Weld Check

Fillet weld: t;,;,, = lesser of 0.75 or t, or t=0.75 in
te(min) = lesser of 0.25 or 0.7%tp;; = 0.25 in
te(actual) = 0.7%Leg = 0.7%0.375 = 0.2625 in

The fillet weld size is satisfactory.

Weld strength calculations are not required for this detail which conforms to Fig. UW-16.1, sketch (c-e).

UG-45 Nozzle Neck Thickness Check

‘Wall thickness per UG-45(a):

Wall thickness per UG-45(b)(1):
Wall thickness per UG-16(b):
Standard wall pipe per UG-45(b)(4):
The greater of t,5 or t,3:

The lesser of t,.4 or t 5:

Required per UG-45 is the larger of t;q or t.g=0.37 in

Available nozzle wall thickness new, t;, = 0.96 in

The nozzle neck thickness is adequate.
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Reinforcement check in the plane parallel to the longitudinal axis

Reinforcement Calculations for Internal Pressure

UG-37 Area Calculation Summary (in2)

For P =740 psi @ 100 °F

The opening is adequately reinforced

UG-45 Nozzle Wall

Thickness Summary (in)

The nozzle passes UG-45

A A A
required | available At Az | A3 As| welds freq tmin
4.9090 | 7.8315 ]0.2359 | 7.4550 | -- | -- | 0.1406 0.3700 0.9600

Weld Failure Path Analysis Summary

The nozzle is exempt from weld strength calculations per UW-15(b)(1)

UW-16 Weld Sizing Summary

Weld description

Required weld
throat size (in)

Actual weld
throat size (in)

Status

Nozzle to shell fillet (Leg,;)

0.2500

0.2625

weld size is adequate

Limits of reinforcement per UG-40

Parallel to the vessel wall:
Normal to the vessel wall outside: 2.5%(t- C)=3.125in

(R, + ty +t)=4.56 in

Nozzle required thickness per UG-27(c)(1)

tl‘l‘l

P*R,/(Sp*E - 0.6%P)
740%2.04/(20000*1 - 0.6%740)

0.0772 in

Required thickness t,. from UG-37(a)

t

P*R,/(S*E +

740*33/(20000*1 + 0.4%740)

1.2032 in

0.4*P)

Area required per UG-37(c)

Allowable stresses: S;, =20000, S, = 20000 psi

fr1 =lesser of 1or S;,/Sy =1
fip =lesser of 1 or S,,/Sy =1

A =

At *F + 2%, 4t *F*(1 - fq)

4.08%1.2032*1 + 2*1.27%1.2032*1*(1 - 1)

4.909 in2

Area available from FIG. UG-37.1

A = larger of the following= 0.2359 in2

@Bt - F¥ty) - 25,5 (Bt - Frt,)*(1 - fq)
4.08*%(1*1.25 - 1¥1.2032) - 2*1.27*%(1*1.25 - 1*1.2032)*(1 - 1)

0.191 in2

2%(t + ty) *(Eq*t - F*t,) - 2%t *(E{*t - F*t)*(1 - f)

2%(1.25 + 1.27)*(1*1.25 - 1¥1.2032) - 2*1.27*(1*1.25 - 1¥1.2032)*(1 - 1)

0.2359 in2

A, = smaller of the following= 7.455 in2

5%(ty - trp)*fr2*t
5*(1.27 - 0.0772)*1*1.25
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27 of 32
= 7.455 in2

= 5*(tp - trn)*fr2*ty
= 5*(1.27 - 0.0772)*1*1.27
= 7.5743 in2

Ag1 = Leglfy,
= 0.3752*1
. 0.1406 in2

Al + A2 + A4]
0.2359 + 7.455 + 0.1406
= 7.8315 in2

Area

As Area >= A the reinforcement is adequate.

UG-45 Nozzle Neck Thickness Check

‘Wall thickness per UG-45(a): te1 =0.2022 in (E =1)
Wall thickness per UG-45(b)(1): typ =1.3282in

Wall thickness per UG-16(b): t,3=0.1875 in
Standard wall pipe per UG-45(b)(4): tr4=0.37 in

The greater of t,5 or t,3: t5=1.3282 in

The lesser of t,.4 or t 5: ty=0.37 in

Required per UG-45 is the larger of t;q or t.g=0.37 in
Available nozzle wall thickness new, t;, = 0.96 in

The nozzle neck thickness is adequate.
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New N9B NPS 4 Anode Nozzle (New N9B)

ASME Section VIII Division 1, 2001 Edition, A02 Addenda

b5l
3.33;

1.3950~ = T )

E

-

t’fw(l()wer) =1.3750 in
Legg1 = 0.3750in

- 0.9600

3750
| 39488 ;r]
13750

L |

N s V|
Note: round inside edges per UG-76(c)
Located on: Cylinder #1
Liquid static head included: 0 psi

Nozzle material specification:
Nozzle longitudinal joint efficiency:
Flange description:

Bolt Material:

Flange rated MDMT:

(UG-84 provisions apply)

(Flange impact tested to -55.00°F (UCS-66(g)))

Liquid static head on flange:
ASME B16.5 flange rating MAWP:
ASME B16.5 flange rating MAP:
ASME B16.5 flange hydro test:
Nozzle orientation:

Local vessel minimum thickness:
Nozzle center line offset to datum line:
End of nozzle to shell center:
Offset from center, Lo:

Nozzle inside diameter, new:
Nozzle wall thickness, t,:

Nozzle minimum wall thickness:
Nozzle corrosion allowance:
Opening chord length:

Projection available outside vessel, Lpr:

COMPRESS Build 6252;

SA-350 LF2 C11 (1I-D p. 14, In. 22)
1.00

4 inch Class 300 HB A350 LF2 CI1.1 (Nut Relief)
SA-193 B7 Bolt <=2 1/2 (II-D p. 382, In. 37)

-55°F

0 psi

740 psi @ 100°F
740 psi @ 45°F
1125 psi @ 45°F
90°

1.375 in

90 in

36 in

18 in

3.83 in

1.395 in

0.96 in

0.125 in

4.9166 in

6.45 in
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Reinforcement Calculations for Internal Pressure

UG-37 Area Calculation Summary (in2) UG-45 Nozzle Wall
For P =740 psi @ 100 °F Thickness Summary (in)
The opening is adequately reinforced The nozzle passes UG-45
A A A
required | available Ay Ar A3 As | werds treq tmin
2.9578 | 10.8636 | 3.2680 | 7.4550 | -- | -- | 0.1406 0.3700 0.9600

Weld Failure Path Analysis Summary

The nozzle is exempt from weld strength calculations per UW-15(b)(1)

UW-16 Weld Sizing Summary

o Required weld Actual weld
Weld description throat size (in) | throat size (in) Status
Nozzle to shell fillet (Leg,;) 0.2500 0.2625 | weld size is adequate

Calculations for internal pressure 740 psi @ 100 °F

Nozzle is impact tested to -55 °F (UCS-66(g)).

Nozzle UCS-66 governing thk: 1.375 in
Nozzle rated MDMT: -55 °F

Limits of reinforcement per UG-40

Parallel to the vessel wall: R, +t, +t)=4.9783 in
Normal to the vessel wall outside: 2.5%(t-C)=3.125in

Nozzle required thickness per UG-27(c)(1)

P*R,/(Sy*E - 0.6*P)
740%2.04/(20000%1 - 0.6*740)
0.0772 in

tl‘l‘l

Required thickness t,. from UG-37(a)

ty P*R,/(S*E + 0.4*P)
740*33/(20000%1 + 0.4*740)

1.2032 in

Area required per UG-37(c)

Allowable stresses: S;, =20000, S, = 20000 psi

fr1 =lesser of 1or S;,/Sy =1
fip =lesser of 1 or S;,/Sy =1

A = d*t,*F + 2%t %t *F*(1 - f,q)
= 4.9166%1.2032*0.5 + 2*1.27*1.2032*0.5%(1 - 1)
= 2.9578 in2

Area available from FIG. UG-37.1

A = larger of the following= 3.268 in2

= d*(Eq*t - F¥tp) - 2%t *(E*t - F*t)*(1 - fq)
4.9166*(1*1.25 - 0.5%1.2032) - 2*1.27*(1*1.25 - 0.5%1.2032)*(1 - 1)
= 3.1879 in2

= 2%(t+ ty)*(Eq*t - F*ty) - 2%t (B *t - F*t)*(1 - fyq)

= 2%(1.25 + 1.27)*(1*1.25 - 0.5%1.2032) - 2*1.27*(1*1.25 - 0.5%1.2032)*(1 - 1)
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3.268 in2

A, = smaller of the following= 7.455 in2

Area

As Area >= A the reinforcement is adequate.

5%(ty - trn)*fr2*t
5*(1.27 - 0.0772)*1*1.25
7.455 in2

5*(tp - trn)*fr2 "ty
5*%(1.27 - 0.0772)*1%1.27
7.5743 in2

Leg2*f;)
0.3752+1
0.1406 in2

A1+Ay+Ay
3.268 + 7.455 + 0.1406
10.8636 in2

UW-16(c) Weld Check

Fillet weld: t;,;,, = lesser of 0.75 or t, or t=0.75 in
te(min) = lesser of 0.25 or 0.7%tp;; = 0.25 in
te(actual) = 0.7%Leg = 0.7%0.375 = 0.2625 in

The fillet weld size is satisfactory.

Weld strength calculations are not required for this detail which conforms to Fig. UW-16.1, sketch (c-e).

UG-45 Nozzle Neck Thickness Check

‘Wall thickness per UG-45(a):

Wall thickness per UG-45(b)(1):
Wall thickness per UG-16(b):
Standard wall pipe per UG-45(b)(4):
The greater of t,5 or t,3:

The lesser of t,.4 or t 5:

Required per UG-45 is the larger of t;q or t.g=0.37 in

Available nozzle wall thickness new, t;, = 0.96 in

The nozzle neck thickness is adequate.
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Reinforcement check in the plane parallel to the longitudinal axis

Reinforcement Calculations for Internal Pressure

UG-37 Area Calculation Summary (in2)

For P =740 psi @ 100 °F

The opening is adequately reinforced

UG-45 Nozzle Wall

Thickness Summary (in)

The nozzle passes UG-45

A A A
required | available At Az | A3 As| welds freq tmin
4.9090 | 7.8315 ]0.2359 | 7.4550 | -- | -- | 0.1406 0.3700 0.9600

Weld Failure Path Analysis Summary

The nozzle is exempt from weld strength calculations per UW-15(b)(1)

UW-16 Weld Sizing Summary

Weld description

Required weld
throat size (in)

Actual weld
throat size (in)

Status

Nozzle to shell fillet (Leg,;)

0.2500

0.2625

weld size is adequate

Limits of reinforcement per UG-40

Parallel to the vessel wall:
Normal to the vessel wall outside: 2.5%*(t- C)=3.125in

(R, + ty +t)=4.56 in

Nozzle required thickness per UG-27(c)(1)

tl‘l‘l

P*R,/(Sp*E - 0.6%P)
740%2.04/(20000*1 - 0.6*740)

0.0772 in

Required thickness t,. from UG-37(a)

t

P*R,/(S*E +

740*33/(20000*1 + 0.4%740)

1.2032 in

0.4*P)

Area required per UG-37(c)

Allowable stresses: S;, =20000, S, = 20000 psi

fr1 =lesser of 1or S;,/Sy =1
fip =lesser of 1 or S,,/Sy =1

A =

At *F + 2%, 4t *F*(1 - fq)

4.08%1.2032*1 + 2*1.27%1.2032*1*(1 - 1)

4.909 in2

Area available from FIG. UG-37.1

A = larger of the following= 0.2359 in2

@Bt - F¥ty) - 25,5 (Bt - Frt,)*(1 - fq)
4.08*%(1*1.25 - 1¥1.2032) - 2*1.27*%(1*1.25 - 1*1.2032)*(1 - 1)

0.191 in2

2%(t + ty) *(Eq*t - F*t,) - 2%t *(E{*t - F*t)*(1 - f)

2%(1.25 + 1.27)*(1*1.25 - 1¥1.2032) - 2*1.27*(1*1.25 - 1¥1.2032)*(1 - 1)

0.2359 in2

A, = smaller of the following= 7.455 in2

5%(ty - trp)*fr2*t
5*(1.27 - 0.0772)*1*1.25
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32 0f 32
= 7.455 in2

= 5*(tp - trn)*fr2*ty
= 5*(1.27 - 0.0772)*1*1.27
= 7.5743 in2

Ag1 = Leglfy,
= 0.3752*1
. 0.1406 in2

Al + A2 + A4]
0.2359 + 7.455 + 0.1406
= 7.8315 in2

Area

As Area >= A the reinforcement is adequate.

UG-45 Nozzle Neck Thickness Check

‘Wall thickness per UG-45(a): te1 =0.2022 in (E =1)
Wall thickness per UG-45(b)(1): typ =1.3282in

Wall thickness per UG-16(b): t,3=0.1875 in
Standard wall pipe per UG-45(b)(4): tr4=0.37 in

The greater of t,5 or t,3: t5=1.3282 in

The lesser of t,.4 or t 5: ty=0.37 in

Required per UG-45 is the larger of t;q or t.g=0.37 in
Available nozzle wall thickness new, t;, = 0.96 in

The nozzle neck thickness is adequate.

COMPRESS Build 6252; 1/16/2007



SOUTH HEAD

BOTTOM DEAD CENTER CIRC
HO1 1.405in GO1 1.407in FO1 1.408in EO1 1.332in DO1 1.240in CO01 1.410in BO1 1.413in A01 1.417in
HO02 1.408in G02 1.408in F02 1.407in E02 1.160in D02 1.160in C02 1.316in B02 1.415in A02 1.419in
HO3 1.409in GO3 1.410in F03 1.410in EO03 1.147in D03 1.161in C03 1.417in B03 1.415in A03 1.419in
HO04 1.406in G04 1.411in F04 1.412in E04 1.410in D04 1.408in C04 1.416in B04 1.416in A04 1.419in
HO5 1.409in GO5 1.416in FO5 1.414in EO5 1.405in D05 1.402in C05 1.416in B05 1.422in A05 1.419in
HO06 1.405in G06 1.412in F06 1.412in EO06 1.391in D06 1.394in C06 1.419in B06 1.420in A06 1.419in
HO7 1.410in GO7 1.412in FO7 1.414in EO7 1.408in D07 1.406in C07 1.415in B07 1.417in A07 1.423in
HO8 1.410in GO8 1.411in F08 1.408in E08 1.405in D08 1.345in CO08 1.400in B08 1.416in A08 1.416in
H09 1.406in G09 1.410in F09 1.392in E09 1.357in D09 1.394in C09 1.409in B09 1.417in A09 1.422in
H10 1.409in G10 1.407in F10 1.226in E10 1.357in D10 1.409in C10 1.411in B10 1.417in A10 1.419in
H11 1.408in G11 1.410in F11 1.244in E11 1.351in D11 1.407in C11 1.413in B11 1.419in A11  1.419in
H12 1.406in G12 1.409in F12 1.385in E12 1.386in D12 1.406in C12 1.396in B12 1.418in A12 1.420in
H13 1.400in G13 1.409in F13 1.195in E13 1.389in D13 1.411in C13 1.412in B13 1.416in A13 1.421in
H14 1.407in G14 1.402in F14 1.323in E14 1.360in D14 1.407in C14 1.414in B14 1.418in A14 1.419in
H15 1.407in G15 1.402in F15 1.259in E15 1.224in D15 1.397in C15 1.179in B15 1.415in A15 1.415in
H16 1.398in G16 1.409in F16 1.281in E16 1.151in D16 1.371in C16 1.277in B16 1.417in A16  1.406in
H17 1.398in G17 1.399in F17 1.257in E17 1.378in D17 1.369in C17 1.392in B17 1.416in A17 1.418in LONGSEAM
H18 1.384in G18 1.385in F18 1.385in E18 1.332in D18 1.398in C18 1.388in B18 1.396in A18  1.392in
H19 1.386in G19 1.387in F19 1.388in E19 1.389in D19 1.392in C19 1.396in B19 1.396in A19  1.399in
H20 1.375in G20 1.389in F20 1.389in E20 1.392in D20 1.393in C20 1.397in B20 1.399in A20 1.402in
H21 1.391in G21 1.389in F21 1.391in E21 1.392in D21 1.389in C21 1.399in B21 1.397in A21 1.399in
H22 1.391in G22 1.391in F22 1.394in E22 1.396in D22 1.389in C22 1.401in B22 1.402in A22 1.403in
H23 1.390in G23 1.392in F23 1.393in E23 1.395in D23 1.399in C23 1.401in B23 1.403in A23 1.399in
H24 1.391in G24 1.391in F24 1.394in E24 1.395in D24 1.399in C24 1.401in B24 1.405in A24 1.398in
H25 1.390in G25 1.391in F25 1.392in E25 1.388in D25 1.390in C25 1.400in B25 1.404in A25 1.402in
H26 1.389in G26 1.392in F26 1.391in E26 1.395in D26 1.390in C26 1.400in B26 1.403in A26 1.401in
H27 1.389in G27 1.390in F27 1.393in E27 1.393in D27 1.394in C27 1.391in B27 1.396in A27 1.401in
H28 1.385in G28 1.390in F28 1.392in E28 1.386in D28 1.394in C28 1.397in B28 1.402in A28 1.400in
H29 1.384in G29 1.388in F29 1.393in E29 1.371in D29 1.397in C29 1.394in B29 1.399in A29 1.395in
H30 1.386in G30 1.386in F30 1.388in E30 1.390in D30 1.397in C30 1.394in B30 1.395in A30 1.393in
H31 1.374in G31 1.370in F31 1.378in E31 1.377in D31 1.379in C31 1.397in B31 1.391in A31 1.388in CIRC
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BOTTOM DEAD CENTER

NORTH HEAD
ZZ1 1.384in  BOTTOM NORTH HEAD 3" WATER OUTLET NOZZLE 1.225in  LONG NECK FORGED FITTING
ZZ2 1.386in BOTTOM NORTH HEAD 2" DRAIN NOZZLE, CLOSED 0.273in 2" SCH. 160, 0.343" NOM. SMALL ID PITTING
ZZ3 1.385in BOTTOM NORTH HEAD 4" LEVEL CONTROL NOZZLE 0.673in 4" XXS NOM. 0.674"
XX1 1.382in  BOTTOM SOUTH HEAD 3" HLSD NOZZLE 0.836in
XX2 1.381in  BOTTOM SOUTH HEAD 4" LEVEL CONTROL NOZZLE 0.667in 4" XXS NOM. 0.674"
XX3 1.382in BOTTOM SOUTH HEAD 4" OIL OUTLET NOZzZZLE 1.367in  LONG NECK FORGED FITTING

QQ1 1.397in BOTTOM SHELL BELOW MANWAY
QQ2 1.392in  BOTTOM SHELL BELOW MANWAY
QQ3 1.395in BOTTOM SHELL BELOW MANWAY
QQ4 1.397in  BOTTOM SHELL BELOW MANWAY
QQ5 1.398in  BOTTOM SHELL BELOW MANWAY
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JAN-08-2007 MON 10:01 AM PWS ELECTRICAL MECHANICA FAX NO, 18678730117

Government of the Northwest Territories
BE7-2873.0117

Fax:

FAX COVER SHEET

FAX NUIMBER TRANSMITTED TO: | 7f O Y5 S9FS
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Ffom STEE D20y
Government of the Northﬁe:s?‘rerritories
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| DOCUMENTS TNUNMBEROFPAGES'. /-
| Information you requested. |1
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Our Web Site is up and running to answer any guestions concerning the regulating of

electrical, gas, boiler and elevator installations . Call if you require additional mr’ormatror f
will be glad fo assist you.

Go fo ; hitp://www. pws.gov.nt.ca/inspect.him

Click on safety, then to questions and answers.

Steve Donovan { Ch:ef Boiler I?Sp{
Ph# 867-920-3257
Fax # 867-872-0117

£-Mail. stephen donovan€gov.nt.ca

Respectively,

* NOT COUNTING COVER SHEET. IF YOU DO NOT RECEIVE ALL PAGES, PLEASE TELEPHONE US
IVIMEDIATELY AT, 867-873-7473

. 01
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Northwest

Territories Public Works and Services
January 5, 2007

James Kozlowski
Paramount Resources Ltd
4700,888 — 3 ST.SW
Calgary, Alberta T2P 5C5

Dear: Sir/Madam

Design Review & Registration

Please be advised that your request for design registration has been approved
for use in the Northwest Territories under the following Canadian Registration
Number (CRN): R2052.2T

Design: Horizonta! Inlet Separator — V 100

Drawing#(s) V — 100 Repair Rev 0(02-178-ARev1)

Catalogue #(s) N/A

CRN #(s): R2052.2T

Fee: $300.00

Reviewed by: Steve Donovan

in accordance with Section 4.6 of CSA B51 Boiler, Pressure Vessel, and
Pressure Piping Code, a Manufacturer's Data Report shall be completed and

copied to the jurisdictional authorities advising of the location of installation.

Enclosed are stamped copies of the approved documents. Your company will be
invoiced for the review and registration at a later date.

Sincerel J_j
%%dg/‘l(mwan

Chief Boiler Inspector
Electrical/Mechanical Safety

Enclosure

Government of the Norlhwest Terdtories, P.O. Box 1320, Yellowknife, NT Canada X1A2L% {.@3)
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