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.MATERIAL SAFETY DATA SHEET 

ERVIN INDUSTRIES, INC. 
3893 RESEARCH PARK DRIVE 
ANN ARBOR, Ml 48108-2217 

TELEPHONE: (734) 7S9·4600 
FAX: (734) 663-0136 

Revision Date: 12/9/09 Replaces Date: 5/28/2008 Revision Level: S 
PREPARED BY: Dennis Scharer ElVin Industries 

SECTION I 
Prodnot Nama 

AMASTEEL SHOT 

AMASTEEL GRIT 

SECTION II 

I PRODUCT IDENTIFICATION 

AMABRASIVE 

(_SHOT I GRIT MIJQ_ 

I COMPOSITION I INGREDIENTS 

Chemical Famllv 

FERROUS 

EIV1N 

CAS Registry 
No 

%Weight ACGIH • TLV OSHA· PEL 
Chemical Name (mg/m3

) (mg/m3
) 

Iron· Fe 
Oxide fume as Fe 

Carbon. C 

Manganese- Mn 
Elemental, Inorganic Compounds as Mn 
Fume as Mn 

Silicon- Si 
as total dust 
Respirable fraction 

7439-89-6 

7440-44-0 

7439-96-5 

7440-21-3 

Chromium- Cr 744047-3 
Elemental, Inorganic Compounds as Cr metal ., d 

• .. Cr II compoun s - as Cr 
CrIll compounds- as Cr 
Cr VI compounds -water soluble 
Cr VI compounds -Insoluble 
Chromic Acid and Chromates as Cr03 

Cr VI (hexavalent chromium) In product as shipped 
Copper-Cu 7440-50-8 
Fume 
Dust & mists 

Nickel- Ni 
Elemental metal 
Insoluble as Nl 
Soluble compounds as Ni 

SECTION Ill I PHYSICAL DATA 

7440-02-0 

>96 

<1.2 

<1.3 

<1.2 

<0.25 

Not detected 
<0.25 

<0.20 

5 10 

none estab. none estab. / 

0.2 5 (ceiling) 
none estab. 5 (ceiling) 

10 15 
none estab. 5 

0.5 1 
noneestab. 0.5 
0.5 0.5 
0.05 5 ug 
0.01 5 ug 
none estab. 0.1 (ceiling) 
0.05 & 0.01 5 ug /2,5 action 

0.2 0.1 
1 1 

1.5 
0.1 1 
0.2 1 

Cast steel shot and gr[t are non-hazardous as received, Fine metallic dust Is generated a.s the abrasive breaks down from 
impact and wear during norma( use. Since the ferrous content is >96%, dust or fumes will consist mainly of iron or iran oxide. 
In addition the fine steel dust created can be a mild explosion hazard (see section Vl. 

Bolling Point- 2850-3150 Degrees C Melting Point -1371-1483 Degrees C 
Specific Gravity (at 60 Degrees F) > 7.6 Vapor Pressure • Not Applicable 
%Volatile by Volume· Not Applicable pH- Not Applicable 

Appearance and Odor- Spherical- no odor Percent Solid by Weight - 100% 

SECTION IV !REACTIVITY DATA 
Stability- Stable Hazardous decomposition products- None Hazardous Polymerization -will not occur 
Shot will break down into progressively smaller particles and dust during normal use. 

PAGE 1 OF 2 REVISIONS 
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. ·MATERIAL SAFETY DATA SHEET ERVIN 
SECTION V .I FIRE AND EXPLOSION HAZARD DATA 
Flash Point- Not Applicable Auto lgniUon Temperature (solid iron exposed to Oxygen) -930 degree C 
Flammabllitv Limits- Not Applicable Cast steel shot will not burn or explode 
A mild fire or explosion hazard situation may be created from fine metal-dust. Fire Extinguishing method for dust created due to use- use 
Class D extinguishing agents or dry sand to exclude air. Do not use water or other liquids, or foam. 

~ NFPA Hazard Rating: o = Insignificant 1 ~ Slight 2 = Moderate 3 = High 4 = Extreme 

~ Health (blue)= 0 Flammability (red)= 0 Reactivity (yellow} = 0 Special (colorless) 

SECTION VI I HEALTH HAZARD DATA 

EmQ;rgency and First Aid Procedure - If inhaled, move out of area into fresh air. Flush eyes with running water, have any remaining 
particles removed from eyes by a qualified medical persOn; call 911 for immediate medical assistance. 

The end user should have an Industrial hygiene evaluation to detennine the proper personal protective equipment for each application or 
blasting operation. Threshold Limit Values - Pennlsslble Exposure Limits - see Section II 

Primary Routes of entry- inhalation of dust or dust particles in eyes. Target Organs - Lung for chromium and lung & nasal for Nickel. 
Meta11\c Nickells reasonably anticipated to be a human carcinogen. 

Over exposure to dust and fumes may cause mouth, eye, and nose Irritation. Prolonged overexposure to manganese dust or furne affects 
the central nervous system. Prolonged overexposure to iron oxide fume can cause siderosis, or "iron pigmentation~~ of the lung. It can be 
seen on a chestx-raybutcauses little or no disability. 

Fumes generated by welding or flame cutting a surface containing new or used abrasive or the dust created by use of the abrasive may 
convert a small portion of chromium to hexavalent chromium. IARC reports welding fumes are possibly_carclnogenic to humans. 

SECTION VII I PERSONAL PROTECTION INFORMATION 
Ventllatlon- General ventilation and local exhaust should be provided to keep the dust levels below the limits shown in Section II. 
Respiratory protection -If an lndustrtal hygiene evaluation shows dust exceeds OSHA PEL's indicated in Section II, a NIOSH approved 
respirator with aoorooriate filters should be worn as detennined bv the end user. 
Eye_pJotection - Aooroved safej:y_glasses w/slde shields should alwavs be worn. Other_jJrotective eauioment determined tlY_ the end user. 

SECTION VIII I SPILL I LEAK PROCEDURES AND WASTE DETERMINATION 
Shot spilled or leaked onto floors can create hazardous walking conditions. When cleaning up quantities of dust; if exceeding OSHA 
permissible exposure limits, an approved respirator with appropriate filters should be used. 

Dust from blasting or peening operations always contain contaminants. The dust must be tested to determine If It Is hazardous or non· 
hazardous waste. After such determination the dust must be disposed of accordiQQ to appropriate local State or Federal regulations. 

SECTION IX SPECIAL PRECAUTIONS 
Precautions to be taken in handling and storing Keep dry to reduce rusting. Observe maximum floor Joading limitations. 

Proper Shi in Name- N/A DOT ID #- Notre ulated 

SECTION XI I REGULATORY 
a) CBRCLA Hazardous Substance __ yes _X_no 
b) SARA, Title Ill, Extremely Hazardous Substance __ yes _x_no 
c) Toxic Chemical Release Report _x_ yes __ no 
Nickel & Manoanese are subJect to reauirements of Section 313 of the Communitv Rloht-to-know Act of 1986 & 40CFR Part 372. 

The Information presented here has been compiled from sources considered to be reliable and accurate to the best of our knowledge and 
belief, but is not guaranteed to be so. 
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VpCI"''-337 

MATERIAL SAFETY DATA SHEET 

THE CORTEC CORPORA T/ON 

4119 WHITE BEAR PARKWAY 

ST. PAUL, MNNESOTA 55110 

PHONE: 651429-1100 OR TOLL FREE1-8004·CORTEC 

FAX: 651429-1122 

EMERGENCY PHONE NO.: CHEMTREC (FOR SPILL, LEAK, FIRE, EXPOSURE OR ACCIDENT): 1-800424.g300 (DAY OR NIGHT) 

~ •• ~ ••••••••••• VpCJTM-337 ••••••••• ••••••• 

SECTION 1- PRODUCT IDENTIFICATION 

PRODUCT NAME: VpC/™-337 

PRODUCT DESCRIPTION: A proprietary blend of corrosion inhibitors in a water carrier. 

SECTION II-HAZARDOUS INGREDIENTS 

INGREDIENT WEIGHT OCCUPATIONAL 
NAME(S) EXPOSURE LIMITS 

PERCENT 

~r:: L 
L0.50 

I NA I ' I ' ~ 
Carcinogenic: OSHA= no NTP =no I ARC= no 

SECTION Ill· PHYSICAL DATA 

COLOR: Clear to h:u:y amber PHYSICAL FORM: Liquid 

NON-VOLATILE (weight): 27-31% ODOR: Characteristic 

FREEZING POINT: N.E. BOILING RANGE: N.E. 

pH: 8.2-8.8 (Neat) MELTING RANGE: N.A. 

EVAPORATION RATE: N.E. VAPOR PRESSURE: N.E. 

VAPOR DENSITY: Lighter than air 

DENSITY: 8.7·8.81blgol (1.04-1.06 kgll) 

SECTION IV ·FIRE AND EXPLOSION DATA 

HMIS FLAMMABILITY RATING: 1 

FLASH POINT: >200'F (93'C) 

FLAMMABLE LIMITS: LEL: N.E. UEL: N.E. 

EXTINGUISHING MEDIA: Water, carbon dioxide or other dry chemical fire fighting agents. 

UNUSUAL FIRE AND EXPLOSION HAZARDS: None. 

SPECIAL FIRE FIGHTING PROCEDURES: Firefighters should wear self-contained breathing apparatus. 

SECTION V ·HEALTH HAZARD DATA 

EMERGENCY AND FIRST AID PROCEDURES: 

Eve Contact: Flush eyes with large amounts of water. Consult a physician. Skin Contact: Wash affected area with soap and water.lf 
Irritation persists, consult a physician. Inhalation: Remove to an uncontaminated area, administer oxygen if necessary. If victim has 
stopped breathing begin CPR. Get medical attention.lngestion: If swallowed, give water or milk and induce vomiting. Get Immediate 

file:/1/Fif-marketing files/Web/cortec/downloacls/337 _mscls.htm (1 of 3) [10/22/2001 3:26:20 PM] 
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VpCI "·'-337 

medical attention. 

MEDICAL CONDITIONS PRONE TO AGGRAVATION BY 

EXPOSURE: None known 

PRIMARY ROUTES OF ENTRY: Inhalation, skin and eye contact. 

HEALTH HAZARDS {acute and chronic) I EFFECTS OF OVEREXPOSURE: 

1. Contact of eye tissues with liquid and/or high vapor concentrations can be irritating. 

2. Repeated or prolonged contact with liquid may cause mild skin irritation. 

3. Inhalation of product vapors <tnd/or particle mists resulting from the use of this product should be avoided. 

4.1ngestion of this product may be harmful. 

SECTION VI- REACTIVITY DATA 

STABILITY: Stable 

HAZARDOUS POLYMERIZATION: Will not occur. 

HAZARDOUS DECOMPOSITION PRODUCTS: Oxides of carbon and nitrogen. 

INCOMPATIBILITY: Strong acids, alkalis and oxidizing agents. 

CONDITIONS TO AVOID: Contact with Incompatible materials. 

SECTION VII- SPILL OR LEAK PROCEDURES 

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED: Absorb on sweeping compound or other absorbent material. 

WASTE DISPOSAL: Incinerate or dispose of In accordance with existing Federal, State and Local environmental regulations. 

SECTION VIII -SAFE HANDLING AND USE INFORMATION 

RESPIRATORY PROTECTION: A NIOSH approved respirator to remove vapors or mists. 

PROTECTIVE GLOVES: Chemical resistant rubber or plastic. 

EYE PROTECTION: Safety goggles. 

OTHER PROTECTIVE EQUIPMENT: Eye wash station. 

SECTION IX ·SPECIAL PRECAUTIONS AND STORAGE DATA 

PRECAUTIONS TO BE TAKEN IN HANDLING: Avoid contact with eyes. Avoid excessive Inhalation of liquid vapors or particle mists. 
Use in a well-ventilated environment. Workers should thoroughly wash hands with soap and water prior to eating, drinking, smoking 
and using lavatory. 

PRECAUTIONS TO BE TAKEN IN STORING: Keep containers tightly closed. 

SECTION X· SHIPPING DATA 

DOTIIMDGIIATA SHIPPING NAME: NA 

U.N./ N.A. NUMBER: N.A. 

DOTIIMDGIIATA HAZARD CLASS.: N.A. 

T.S.C.A. STATUS: Listed 

DOTIIMDG/IATA REQUIRED LABELS; N.A. 

TECHNICAL SHIPPING NAME; N.A. 

FREIGHT CLASS BULK: Same as above 

LTL: S5 TL: 36 MW: 36 

PREPARED BY: Marg:.rlta Kharshan, R&D Man:.ger 

APPROVED BY: Boris Miksic, President/CEO 

DATE PREPARED: 9/18101 SUPERSEDES: 6126/98 

DISCLAIMER: This Information is furnished without warranty, expressed or implied, except that it is accurate to the best knowledge 
of the Cortec Corporation. The data on this sheet relates only to the specific material design:.ted herein. The Cortec Corporation 
assumes no legal responsibility for use or reliance upon this data. 

file://IFI/~marketlng filesM!eb/cOitec/downloads/337 _msds.htm (2 of 3) [10/22/2001 3:26:20 PM] 
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VpCI"''-337 

N.E. =NOT ESTABLISHED N.A. =NOT APPLICABLE 

C01tec® all(\ VpCI® are registered to Cortec Coq:wration 
Updated: Tlnu:sclay, 04 October, 2001 03:28:38 PIVI 

file:/1/FI/~marketlng fllestweb/cortec/downloads/337 _msds.htm (3 of 3) [10/22/2001 3:26:20 PM] 
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MATERIAL SAFETY DATA SHEET 

THE CORTEC CORPORATION 

4119 WHffE BEAR PARKWAY 

ST. PAUL, MINNESOTA 55110 

PHONE: 651·429·1100 OR TOLL FREE 1·800·4-CORTEC 

FAX: 651-429-1122 

EMERGENCY PHONE NO.: CHEMfREC (FOR SPILL, LEAK, FIRE, EXPOSURE OR ACCIDENT): 1-800-424-9300 (DAY OR NIGHT) 

* * * * * * * * * * * * * * * * * VCI-368 * * * * * * * * * * * * * * * * *, 

SECTION I· PRODUCT IDENTIFICATION 

PRODUCT NAME: VC/-368 

PRODUCT DESCRIPTION: A proprietary solvent deposited petroleum-based barrier coating containing corrosion inhibitors. 

SECTION II· HA2ARDOUS INGREDIENTS 

INGREDIENT WEIGHT OCCUPATIONAL 
NAME(S) EXPOSURE LIMrfS 

PERCENT 

FE LD-50 

Mineral 
Spirits ppm F 100 F 

(ACGIH) 

Carcinogenic: OSHA= no NTP = no IARC = no 

SECTION Ill ·PHYSICAL DATA 

COLOR: Dark brown PHYSICAL FORM: Viscous liquid 

NON-VOLATILE (weight): 57-61% ODOR: Solvent 

FREEZING POINT: N.E. BOILING RANGE: N.E. pH: N.E. VAPOR PRESSURE: N.E. 

EVAPORATION RATE: N.E. MELTING RANGE: N.A. 

VAPOR DENSrrY: N.E. 

DENSrrY: 7.4-7.61blgal (0.88·0.91 kgn) 

SECTION IV· FIRE AND EXPLOSION DATA 

HMIS FLAMMABILrrY RATING: 2 

FLASH POINT: 158°F (70"C) TCC 

FLAMMABLE LIMrfS: LEL: N.E. UEL: N.E. 

EXTINGUISHING MEDIA: Carbon dioxide or other dry chemical fire fighting agents. 

UNUSUAL FIRE AND EXPLOSION HAZARDS: None. 

SPECIAL FIRE FIGHTING PROCEDURES: Firefighters should wear self-contained breathing apparatus. 

SECTION V ·HEALTH HAZARD DATA 

EMERGENCY AND FIRST AID PROCEDURES: 

Eye Contact: Flush eyes with water for at least 15 minutes. Consult a physician. Skin Contact: Wash affected area with soap and water. If irritation persists, 
consult a physician. Inhalation: Remove to an uncontaminated area, administer oxygen if necessary. If victim has stopped breathing begin CPR. Get medical 
attention. Ingestion: Do not induce vomiting. Get immediate medical attention. 

MEDICAL CONDrfiONS PRONE TO AGGRAVATION BY 

9/4/2013 11:42 AM Page 12 of 359 VR-00036 VP-CL03A-M-000-0004 S0



. MATERIAL SAFETY DATA SHEET http://www.rawnamerica.com/MSDS/368.html 

EXPOSURE: None known PRIMARY ROUTES OF ENTRY: Inhalation, skin and eye contact. HEALTH HAZARDS (acute and chronic) I EFFECTS OF 
OVEREXPOSURE: 

1. Eye contact with this product can cause irritation, redness, and tearing and blurred vision. 

2. Repeated or prolonged skin contact can cause moderate irritation and defatting of the skin possibly leading to dermatitis. 

3. Excessive inhalation of solvent vapors from this product can cause nasal and respiratory irritation, dizziness, weakness, fatigue, nausea, 
headache and possible unconsciousness. M LD-50 value for inhalation of mineral spirit vapors is listed in literature as 3,400 ppm for four hours in 
laboratory animals. 

4. Ingestion of this material can cause gastrointestinal irr~ation. Also, aspiration of this material into the lungs can cause chemical pneumonia. 

SECTION VI- REACTIVITY DATA 

STABILITY: Stable 

HAZARDOUS POLYMERIZATION: Will not occur 

HAZARDOUS DECOMPOSITION PRODUCTS: Oxides of carbon and nitrogen and sulfur. 

INCOMPATIBILITY: Strong acids, Alkalis and oxidizing agents. 

CONDITIONS TO AVOID: Contact with incompatible materials. 

SECTION VII- SPILL OR LEAK PROCEDURES 

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED: Absorb on sweeping compound or other absorbent material. Keep petroleum out 
of streams and waterways. 

WASTE DISPOSAL: Incinerate or dispose of in accordance with existing Federal, State and Local environmental regulations. 

SECTION VIII- SAFE HANDLING AND USE INFORMATION 

RESPIRATORY PROTECTION: A NlOSH approved respirator to remove vapors or particle mists when necessary. 

PROTECTIVE GLOVES: Chemical resistant rubber or plastic. 

EYE PROTECTION: Sately goggles. 

OTHER PROTECTIVE EQUIPMENT: Not required. 

( SECTION IX- SPECIAL PRECAUTIONS AND STORAGE DATA 

2 of2 

PRECAUTIONS TO BE TAKEN IN HANDLING: Avoid eye and skin contact. Avoid inhalation of particle mists. 

PRECAUTIONS TO BE TAKEN IN STORING: Completely drain empty drums, properly bung and promptly dispose in an environmentally safe manner and in 
accordance with governmental regulations. Recycle drums only through qualified reprocessing organizations. 

SECTION X- SHIPPING DATA 

DOTIL'\TNIMDG SHIPPING NAME: N.A. 

U.N. I N.A NUMBER: N.A. 

DOT/L'\TNIMDG HAZARD CLASS: N.A 

T.S.C.A. STATUS: Listed 

DOTIL'\TNIMDG REQUIRED LABELS: N.A 

TECHNICAL SHIPPING NAME: N.A. 

PREPARED BY: Margarita Kharshan, R&D Manager 

APPROVED BY: Boris Mksic, PresidenVCEO 

DATE PREPARED: 11117199 SUPERSEDES: 418199 

DISCLAIMER: This information is furnished without warranty, expressed or implied, except that it is accurate to the best knowledge of the Cartee 
Corporation. The data on this sheet relates only to the specific material designated herein. The Cartee Corporation assumes no legal responsibility for use 
or reliance upon this data. 

N.E. = NOT ESTABLISHED N.A. = NOT APPLICABLE 

9/4/2013 II :42 AM Page 13 of 359 VR-00036 VP-CL03A-M-000-0004 S0
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Number of vessels: 7 
Tags: 3A-F-208 A toG 

Reference drawing: 32·125-D-2202-0i 
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Rust Preventive Treatment 

Vapour Phase Corrosion Inhibitors IVpCl): 

NOTE: Vapour Phase Corrosion Inhibitors (sometimes called Volatile Corrosion Inhibitors) 
protect metals against corrosion by chemically preventing the corrosion reaction from taking 
place. (Compared to barriers like paint, which prevent the corrosion causing chemicals from 
reaching the metal). Because they are volatile, the' inhibiting chemicals can move out from the 
film or package and eventually forming a film on the metal. Therefore even metal parts that 

· have not been coated will receive the same corrosion protection as parts which are in direct 
contact with the inhibitor at the time of packaging. 

Cartee VpCI-337 is applied to interior vessel surfaces by fogging technique. 
Cortec VpCl-368 aerosol is applied to all the bare flange faces. 
All the nozzles are blanked off with gaskets ior storage. 
Vessels are to be stored outdoors after insulation and cladding. 

Reference the attached products catalogue sheets. 

2 
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VpCI®-337 /337 Winterized 

PRODUCT DESCRIPTION 
VpCI-337 is a ready-to-use waterborne corrosion inhibitor 
for indoor use. Vapor phase corrosion inhibitors in 
VpCI-337 migrate and protect metal surfaces, resulting in 
time and cost savings. The VpCI-337 is used to protect 
edges of coils and stacks or to fog void spaces, tonks1 

containers, packages, and enclosures. These labor­
saving techniques use a minimum of product to protect 
large areas or volumes. VpC!-337 is effective on ferrous 
and non-ferrous metals as well as aluminum, plated 
steels, and copper. VpCI-337 is consistently successful in 
pmviding protection to the bask metals 1 metalworking, 
and packaging industries. 

In most cases, products protected by VpCI-337 are 
ready-to-use. No degreasing or stripping is necessary by 
most end users. The metal will retain a clean, rust-free 
surface. In most cases, the thin protective film will not 
affect paintability, conductivity, appearance, or any other 
important property of metals or alloys. 

VpCI~337 is also available in a cold weather version. 
VpCI-337 Winterized has a lower freezing point for 
the convenience of application and storage in cold 
temperatures. 

FEATURES 
Biodegradable (87%biodegradation in 28 days) 
Contains vapor phase inhibitors which provide 
multi metal corrosion protection 
leaves a thin, self-healing film that is environmentally 
approved for use 
Ready-to-use 
Ffotection is immediate, convenient to apply, and easy 
to remove if required 

• Gives up to 12 months indoor protection 

TYPICAL APPLICATIONS 
In-process protection 
6:1ge spray of coils and sheet stock 
Into void spaces 
Double wall void spaces 
Fogging 

TYPICAL PROPERTIES 
VpCI-337 
Appearance 
Carrier 
Coverage 
Rim Type 
Rim 1h ickness 
Rash Point 
Freeze R:l in t 
Non-volatile Content 
pH 
Weight per Gallon 

VpCI-337 Winterized 
Carrier 
Freeze R:lint 
Non-volatile Content 
pH 
Weight per Gallon 

Clear to hazy amber liquid 
Water 
935-1870 ft2/gal (23-46 m2/l) 
1hin, soft film 
0.25-0.5 mil (6.3-12.5 microns) 
> 200 F (93 C) 
32 F(O C) 
28-33% 
8.2-8.8 
8.7-8.9 lb/ gal (1.04-1.06 kg/ I) 

Water+ Bhylene Glycol 
-26 F (-32 C) 
20-25% 
8.0-8.3 
8.8-9.0 lb/gal (1.05-1.08 kg/ I) 

Note: A·oduct may become hazy after a few days. 

CORTfC 
CORPORATION 
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METALS PROTECTED 
Hot! cold-rolled steel 
Slicon steel 
S:ainless steel 
Cast iron 
Zinc 
Aluminum 
Copper 
Brass 

APPLICATION 
Material Handling: 
Fog or mist without dilution into containers, boxes, 
crates, and shrouded packages at a rate of 1 oz./1!3 

(1 Um') of enclosed space. !:pray on cardboard, wood 
pallets1 closed and open cell foams, and other packag~ 
ing materials. Always spray VpCI-337 uniformly within 
enclosure and allow direct access of vapors to metal 
surfaces to be protected. 

Product Preparation: 
Mix thoroughly if separation or settling has occurred. 

Methods for Monitoring Solution: 
Refractometer, pH 

FOR INDUSTRIAL USE ONLY 

KEEP OUT OF REACH OF CHILDREN 

KEEP CONTAINER TIGHTLY CLOSED 

NOT FOR INTERNAL CONSUMPTION 

CONSULT MATERIAL SAFETY DATA SHEET FOR 
MORE INFORMATION 

Dry Time: 
VpCI-337 
VpCI-337 Winterized 

Product Cleanup: 

<45 minutes 
3 hours 

Use soap and water to clean equipment. 

PACKAGING AND STORAGE 
VpCI-337 is packaged in 10-14 oz. netwt. (284-397g) 
recyclable aluminum cans (12/carton), 5 gallon (19 liter) 
plastic pails, 55 gallon (208 liter) metal drums, totes, and 
bulk. 

Minimum storage temperature: 12 F (-12 C) 
Maximum storage temperature: 120 F (49 C) 

VpCI-337 Winterized is packaged in 5 gallon (19 liter) 
plastic pails, 55 gallon (208 liter) metal drums, totes, and 
bulk. 

Minimum storage temperature: -26 F (-32 C) 
Maximum storage temperature: 120 F (49 C) 

Slelf life is 24 months. 

LIMI1ED WARRAN1Y 
A> ~,.,...,~~r., te:.<>ft<:.a' 'nfo-m~io~<>n~ reoom"'e~<l"h'"'cor.~"·~~dh•e:n Q'e b:=d"~t-... +o Coriec c~rpo""t"" 
h!:.r.•e•to h"' <.b-., O.t !~e <:>o.:~·"~ e• <O'fl<>~eoe;;' !Oe•eofi> not go~'<l..teed. 

~:~:s:·::~~;:~<:~:;~ ::;:::;~. :~:~ ~~--- /~-~'\;o,.,:,:;:_:,~·:~~;~:P:~·:"~~ :::~: C:~:'f:;::· 
T<> obb'o "'c'<toen><"t ~"'d....:t _.,d~· ..,., ~.-<>rr<~ot(, !he <o>lom=< mv>l ~oily Corle< Co...,oroto~ cl he t:~·md 
~~lo<tw:i<>:o ,;., mooln> <>flo• •o:pmeo! oll"'d~d lo '~'t""'"'· A;, te'l)~l~~~·~o. lor "'~·.,~~-mot 1"<>~~<1• .~~:1 

CORTeC 
CORPORATION 

41191'1Vhiteilileanli6rkway, !;t.lffilul,lt!>IN Dl!ii511 0 otiJSI\ 
Fllone<(ll51 )lll29.11 00 ,dfax<(ll51 )lll29-1122 
Toll dfree<(I)OO)Ili-CO RTE, II£-mail tlnfo@cortecvci .com 
Internet http://www.cortecvci.com 

pn"nted on recycled poper ()OilOOo/oljlloS:monsumer 
Revteda/&12.1:Corteoi:CorporallonaQQ8·2012.BIJ!Digbi<Dosa!Ved.!IfupeiS'ede,;; Bl 'f/111. 
o li:012.1:Corteca: orpor iillon.!Jl\JI!Rgbl<!ll.,.;e!Ved.llf:opylnglllfllbe,;e!lrlalerial;llnllnylform 
w't~cott~e "~~~ <>•li'<><"<~t:oo ol Corl•< C""?"'"f<" ~ ••r:<t:y ~,.,o:etd. 
!9Jll~«edilallon!Jpplkllor:Corteds!Jirocesses[)nll' 

BB'O 1B:11SN G,r:USffi:EHALLJ:l)E!ERMINElJH B:Et.lllJIBJUT'rtD fOIHBmJ DU Cll1'0RDffi:IN ~ DEDWSE,Dln Dll 
US::In\Sal Mffi:J\tl.IRS<tt\H DWABIUT'rtli\IHATSOEI.€RIH 0::0 N N B::llONOIHEfSNI1H.1111 ollepreserdallonll>rD 
re«ommo~dot:~o ~ot c""l"·~~• ~"·o"o ,f,.,~' ~~· . .., off[ ~t<o « elfe<l "":""' :o "~":tt..n dccwm"<TI .~,.,; b)• "" 
olftorol C<o<tecC<>r=rot:o~. 

lHElfO FE>OING IWAAR'\N lYils:EXI:W SV81\H DDN QJEU!OfiPJillllHffiWAffll\tlllE&lE>l'fe&tlMFtJEDOJRD 
~1UTO R'f.~C WDIN GllllltTH OU Tb!Mill\110 N lf.NYdMFU8) li!Affi'WTYllllfll1EK: HMt 11\BIUTYID RID FIIITNESSJ 
fO~CUtAAIFUFfOSE.WHINOa::ASB:atJIJLI£0RlECn:OFfOAAl10Nif£!1!AB!.EifOR:mCIDBill\UDRD 

CON SfD Uet 111\JJDAM<\.GES. 

Distributed by: 
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PRODUCT DESCRIPTION 
VpCI-368 is a time-proven coating that provides excellent 
protection to metal substrates exposed to harsh outdoor 
conditions. VpCI-368 leaves a firm, wax-like film that can 
be removed by mineral spirits or alkaline cleaners such as 
Cortec• VpCI-414. 

FEATURES 
• Flexible 
• Excellent salt spray protection 
• Excellent outdoor protection 
• Multimetol protection 
• Excellent UV resistance 
• Moisture displacing 
• Cured film is heat stable up to 392"F (200"C) 
• Conforms to Mll-PRF-16173E (Grades 1 and 2) 
• NATO 6850-66-132·5848 
• NATO 6850-66-132-6099 
• NSN 8030·00-062 -6950 

NSN 8030-00-231-2345 
• NSN 8030-00-244·1300 
• NSN 8030-01-470-2601 

TYPICAL APPLICATIONS 
• Pipe coating 
• Parts storage 
• Underbody coating 
• Wire rope 
• Stool plate 
• Machined parts 

METALS PROTECTED 
• Carbon Steel 
• Stainless Steel 
• Copper 
• Aluminum 
• Cast Iron 

PROTECTION PROPERTIES 

ASTM DFT 

Salt Spray B-117 
2-3 mils 

(50-75 microns) 

Prohesion G-85 
4-7 m~s 

{1 00-175 microns) 

Humidity D-1748 
2-3 mils 

(50-75 microns) 

Carbon Steel (1 01 OJ 

900-1500 hr. 

2000 hr. 

2500+ hr. 

APPLICATION 
VpCI-368 may be applied by brushing or spraying. A 
film thickness of at least 2-3 mils (50-70 microns) is 
recommended for uncovered outdoor storage. 

Surface Preparation: 
NACE SSPC ARS 
3 or 4 6 or 7 High B-2 

Product Ch:wnup: 

• Use solvents or mineral spirits for cleanup of equipment. 

• Solvent, wax strippers, or alkaline cleaners such as VpCI-
414 can be used for clean up of overspray. 

TYPICAL PROPERTIES 
Appearance 
Coverage 

Dry Film Time 
Drying to Touch Time 
Film Type 
Removal Method 
Carrier 
Sholl Life 
Non-volatile Content 
Viscosity at 23oC 

VOC 
Density 

Dark brown viscous liquid 
300-330 It'/ gal@ 3 mils 
(7·8 m'/1@ 75 microns) 
12-24 hours 
0.5-3 hours 
Firm, wax-like 
Petrol<:wm solvents 
Mineral spirits 
24 months@ 75"F (24oC) 
57-62% 
600-5,000 cps (6 rpm) 
Spindle #2 
2.9-3.1 lb/gal (347-372 g/1) 
7.4-7.71b/gal (0.89-0.92 kg/1) 

Note: Coating dry time is affected by temperature, air-flow and 
humidity. 

PACKAGING AND STORAGE 
VpCI-368 is available in 5 gallon (19 liter) steel pails, 55 
gallon (208 liter) metal drums, totes, and bulk. 

Available as CorShield8 VpCI-368 in 11 oz. (312 g) aerosol 
cans. 

CORRC 
CORPORATION 
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RECOMMENDED SPRAY EQUIPMENT 
This information is based on spraying VpCI-368 at 3 
parts concentrate to 1 part mineral spirits. A ready-to-use 
version of VpCI-368 is also available. The viscosity range 
is between l 00-l ,000 cps. If using a dilution other than 
this, please consult a Cortec or Grace representative. 

Model 
Pump 
Tip 
Cap 
Fi~el' 

Air Pressure 
Fluid Hose 

Fluid Pressure 
(Supply/Gun) 

510 Airless/AA Plus 
30: l President 
0.011-0.015 in (0.028-0.038 em) 
Standard 
60 Mesh High Pressure 
80 psi 
3/8" x l 0' with y," whip hose for 
ease of handling 
2000/1700 psi (138/117 bar) 

The minimum fluid atomization pressure required is 1500 
psi (l 03 bar), which gives 2-4 mils (50-l 00 microns) 
WFT/pass. 

FOR. IN DUST RIAL USE ONLY 

KEEP OUT OF REACH OF CHI LOREN 

KEEP CON TAl NER. TIGHTLY CLOSED 

NOT FOR. INTERNAL CONSUMPTION 

CONSULT MATERIAL SAFETY DATA SHEET FOR. MORE 
INFORMATION 

LIMITED WARRANTY 
A': n~'t:.'r\~~1>, tee~~;,~: :~hrm:~+a~;:,.,O •~oc'r\n'l~~•bt:or>te-">!o'~d ~~"';~ tl'~bo>o~ oot»!•C~~•• Co<~e<t~f~ 
h''""'"' ~ te "'';t~b:~, i;:<JI :fOe t~oo..-t~~· "' oom~:ete~e»l'e•ool;, oo! gvo•t~.-.!oo~. 

Co<ioo Co"'""'':o~ '''""'""'' C<>1tt>pro:lo<i> ,,•)! h '"'" l~m d.>ooi> """~ .~-~~edt<> """""'"' Cotto< 
Cotpor<7~o'• ob,;"~;,~ oNio•th'"·'tlt'O<'l')·>ht~'i h ::,.,:tod to "'O!oct,.,. ol ~Uot!thot ~'<"0> !<> h <ldo<t'-·•· 
To ~b1:1:~ "'?'•~~-; pn,d.tt u~d~' t-.:r. ,,.,.;;:,M1; t~e coolo""e' m~>! ~cif,·C~~c Ct>rnon:>t:.,.., d ;;,~ c'"''""'d 
d~le:tw:l'1;~ >l< me.;r.. <>fl~, ;~'pm~oi t>lprod~<i t~ '"''.,..,e< Ai· f.~·g~tch~•g .. for ,._~·-~u"'•~t o•odc>ch •~3:: 

h ~~-d i:y ""*"'~~ 

c~rtec C<"?-OI<I!:en .~"·: ~,,., ~~ ,;,e:::t.,·fo< "'"' :~;~, .• :~ .. or d~"'loge .. -:·~~ e.t <>I tho ""' d Of t~e :,..o,:~<y 
to-o>~ tOo ~·ed~c)>, 

4119 White Bear Parkway, St. Paul, MN 55110 USA 
Phone (651) 429-1100, Fox (6511 429-1122 
Toll Free {800) 4-CORTEC, E-mail i~;fo@cortecvci.com 
Internet http://www.cortecvci .com 

pn'nted on !'ecyded paper 0 100% post consumer 
P-=:ad 7/1:09, Ct>Moo C<>~<>r:>t:.o~ l999-NiC9. A!• r:;"t• ••••""'d. S~p<>r.cd"": 5i2/C6. 
¢ 2009, C.o~o: Cc·~O'al;,~. A•' R.'ghl> R.cc...,d. Cof'Y:~9 olthc>c m~~o·;,:, :~ onyfc•m 
·,,·:thcuttO" ;-.-,:t~e~ <l...tno,-.:ol~n d C<>rtc: Cc•~O""at'"" :_, w:ey p-o~:b't.d. 

BEfORE USING, USER SHALL DETERMitofE THE SUJT.ABIUTY OF THE PRODUCT FOR 115 INTENDED 
US f. ANO USERASSUMESALL RISK AND UASIUlYWHAISOEVER IN CONNECJION 11--IEREWITH. t lo 
r•~u•"l~t;.,~ or '""'""'="dat:o~ "c! •~'"~'""'d N:r~:., ;;,:< ~~'" anylo•<e ~f offod-~~'•" :~ .,,~,·:t-1<~ dorwm•<>! 
,:good ty"" <Ofhtof d c~-doc c~"'~"'t:Oo. 

THEFOREGOINGWARRANlYISEXClUSIVEAND IN UEll Of All OlHERWARRANJIES. t'XPRESS,.IMPUED 
OR STATUTOR'( INUUDING WITHOUT UMITARON ANY IMPUED WARRANlY OF MERCHANTABILITY 
OROF FITtofESS fORAPAAliCUlARPURPOSE, IN NO CASES HAll CORTEC CORPORATION BE UABLE 
FOR INCIDENTAL OR CONStOQUENTIAl DAMAGES, 

Distributed by: 
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Note: ' 
1. Bolt Torque values for Nitrile lining is still to be confirmed. I 
2. Nitrile rubber will start to stiffen m·ound -l7°C (0°F). The glass transition temperature is -25°C (-l3°F) and the brittle 1i' 

temperature is -40°C (-40°F). There is Increased the risk of the lining crackingfrom any mechanical impact at 
temperature below -l5°C. Lined vessel should not be exposed to sudden large temperature gradient which could cause 1:

1

• 

cracking from expansion or contraction. inspection (visual and spark test) of lining will be required prior to putting 
vessel in service. 

I' 

I 
I 

~ 

TITLE CUSTOMER 

STORAGE & INSTALLATION MEG Energy Corporation 
INSTRUCTIONS 

cm-ER;~i~o WAC c/o SNC Lavalin 

Christina Lake Phase 3A 

SCALE- ~(C@[g}~~~~ Limited 
...... 
iii A Marmon Water/HeckllhlreHathnway Comp<my 

BY DATE 
U!!S OMWII<o !S UIE PROPERlY Of EtoOYNE UIMTED. IT IS /lOTTO BE llSEO fOR 

ANY Pl!RPOSJ;s oF.mlMEIITAL lO THf. UITE!IEliTOFTitl9 COMPAliY AI!IJIS SUIUEaT 
TO RETURN UPON REClUEST. 

" 

~{')" !.-DRN 
2014 DWG.NO. REV. 
Nov 18 

A 2014 ~e l~ CHKD ww 2014 
Nov 18 FIRST ISSUE Nov 18 32125-A-5002 A 

REV DATE REMARKS BY CHKD APPD 11r 2014 
Nov 18 
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~(C{g)lg)l\IJINJ~ Limited 

STORAGE & INSTALLATION MANUAL 

1.0 STORAGE AND INSTALLATION 

All material received at the storage facility must be checked for visual and hidden 
damage, as well as for shortages. Identification tags or markings are to be protected 
and re-marked, if necessary. All damages and shortages must be reported to Ecodyne 
within ten (1 0) days of receipt. 

ECODYNE LIMITED 
4475 Corporate Drive 
Burlington, Ontario 
L7L 6T9 -CANADA 

TELEPHONE: 
FAX: 
ATTENTION: 

(905) 332-1404 
(905) 332-6586 
Engineering Dept. 

Short term storage is defined as a period not exceeding six (6) months from receipt at 
site to installation of equipment. Long term storage is defined as a period exceeding 
six (6) months, but not exceeding 36 months from receipt at site to installation of 
equipment. Storage requirements vary for different types of equipment, both in the 
short term and the long term. Also, since it is difficult to assess the specific site 
conditions where the storage is to take place, the requirements described herein are not 
to be substituted for good warehousing practice and protection. These requirements 
should be considered as a minimum and failure to comply with these minimum 
requirements will void the warranty. In addition, the Operating Instruction Manuals may 
include storage recommendations from manufacturers of standard equipment. Where 
this information is provided, we recommend that it be followed. In addition, it is highly 
recommended that all received material on the project be stored together as a unit and 
not mixed with other material. 

The following installation guidelines are intended to provide an overview of the major 
components to be erected, with particular emphasis on unusual requirements pertaining 
to custom designed equipment. These guidelines are not intended to replace good 
construction practice nor are they intended to describe detailed erection procedures 
associated with standard equipment. The field construction personnel should 
familiarize themselves with the detailed Ecodyne Bill of Materials, subvendor literature 
and manufacturing/construction drawings prior to commencing any section of the work. 

The storage and installation guidelines are presented in the following sections for each 
category of equipment: · 

• short term storage recommendations, 
• long term storage recommendations, 
• installation guidelines. 

JOB# 12w32125 
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{E~@@l\IJrNJ(E Limited 

STORAGE & INSTALLATION MANUAL 

·1.0 STORAGE AND INSTALLATION (CONTINUED) 

1.1 Pressure Vessels 

Equipment Supplied 
• FILTER VESSELS (3A-F-208 A-G) 
• WAC VESSELS (3A-V-211 A-F) 

Short-Term Storage: Pressure Vessels 

• Inspect equipment upon receipt and advise Ecodyne of any damage or shortages. 
• All equipment should be stored in original shipping packaging, preferably indoors, until 

required for installation. 
• Rubber-lined vessels may be stored outdoors if covered with protective tarpaulins for 

shade. Ensure an air gap between tarpaulin and vessel for airflow by using blocks and 
anchoring tarpaulin with rope. Vessels can be handled at temperatures below freezing, 
however extreme care must be taken not to bump the vessels as rubber is quite brittle at 
low temperatures (vessels should not be handled below -15 Deg C) . 

. • Ensure that opening blanks are intact, if not secure. 
• Inspect for external damage and touch-up exposed surfaces as required. Apply 

anticorrosion compound such as Tectyle 846 Class 1 or equal on all vessel hardware as 
required (interval of 2-3 months). 

• After rubber-lined vessels are standing upright, they must be wet stored (see Long-Term 
Storage). 

Long-Term Storage: Pressure Vessels 

• Follow short-term recommendations. 
• Consideration can be given to filling the vessels with nitrogen which can reduce 'ageing' 

of rubber by oxidation. The condition of rubber lining after a very long storage and 
exposure to the elements cannot be predicted. 

JOB# 12-32125 
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{;(C@Ig)l\IJINJ(; Limited 

STORAGE & INSTALLATION MANUAL 

SUGGESTED BLOCKING AND 
TARPAULIN TO SHADE RUBBER LINED VESSELS 

shipping saddles or blocking 

umber 150 mm x 50 mm 

3 

'· ' 

JOB# 12-32125 
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~le@IQ}l\P~~ Limited 

STORAGE & INSTALLATION MANUAL 

1.1 Pressure Vessels (Continued) 

Installation Guidelines: 

• Place the vessels complete on foundations- level, shim, and align to the correct 
orientation and anchor. Do not grout or final anchor until piping is connected. 

• Connect pipe, beginning with directly bolted connections at the bottom. Adjust 
vessel alignment if necessary to achieve this first key connection. 

• Ensure the units are properly aligned with adjacent units prior to final anchoring. Fit, 
bolt up and field weld the final connecting spools and any ship loose components or 
piping on all vessels. No excessive stress should be on the vessel connections. 
After the vessels are connected to the pipe racks, they may be grouted or welded as 
desired. It is recommended that the skid bases be filled with concrete to prevent 
trapping debris or water. 

• Ensure vessel internals and piping bolting are tightened as loosening can occur 
during shipment (see Note below). 

• Tighten up any bolting on the piping skid that may have loosened during shipment. 
• Flush vessels and associated piping to remove any debris before loading media. 
• Load vessel media according to the Media Installation Instructions. 

JOB# 12-32125 
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{;«:@@l\PINJ~ Limited 

STORAGE & INSTALLATION MANUAL 

External & Internal Bolting 

RECOMMENDED BOLTING TORQUES*- RUBBER LINED FLANGES 

BOLTDIA. PAD DIA. Semi -hard Rubber Lining 
(inches) (inches) P< 100 PSI P > 150 PSI 

(690 kPa) (1034 kPa) 
m-N Ft-lb m-N Ft-lb 

% 3n X 1211 sight 
window 40 30 40 30 

5/8 2 40 30 50 40 
5/8 3 50 40 70 50 
5/8 4 40 30 50 40 
% 6 50 40 70 50 
% 8 80 60 90 70 
7/8 10 80 60 90 70 
718 12 110 80 130 100 
% 18 110 80 125 95 
1 14 120 90 150 110 
1 18 150 110 165 120 
1 1/8 20 .150 110 180 130 
1 y., 24 180 130 200 150 

*(a) Use a thread lubricant or Teflon coated bolt and a 1/8" thick full-face soft gasket, 60 
Shore A Durometer. Chart is based on full faced contact up to flange O.D. (except 
sight window). Reduce values proportionally if there is less contact area. 

(b) Bolt torque shall not exceed the maximum allowable values (otherwise the rubber 
lining on the flange face may crack or delaminate). Bolt torque shall be uniformly 
applied such that the gasket is uniformly but moderately pre-compressed, and just 
starts to extrude from the flanged joint. Bring the torque up in stages, in a balanced 
manner, first applying half the design torque at N, S, W, E, then NNE, SSW, SNW, 
NSE, then NNW, SSE, NSW, SNE, repeating at full design torque in the same 
progression, and then repeating once again. Check that the gasket is firmly in place all 
around by using pliers to tug at the protruding parts, and if loose anywhere then 
applied torques may be increased up to 50%, then 100% above design values, 
following the same method as specified above but starting at the point of largest gap. 

(c) 'P' refers to the vessel design pressure. For this project P=1345 kPag. 
(d) Recommended torques for pressure 2:1034 kPa (50 psi) may be increased up to 20% 

for soft rubber and up to 33% for semi-hard rubber, over the above recommended if 
these torques fail to seal. For 690kPa (1 00 psi) applications, it is recommended that 
the lower torques be first applied to determine if the joints seal at the lower values. 

(e) If a seal is not achieved at the increased torque values, the joint shall be unbolted, 
inspected for irregularities, and buffed flat if necessary. 

**Limited by bolt stress to 172,370 kPa (25,000 psi) at root of thread, which may be 
increased, if required per (d) above. 

JOB# 12w32125 
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FRONTAL VIEW 
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STORAGE & INSTALLATION MANUAL 
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m«:@@l\P~m Limited 

STORAGE & INSTALLATION MANUAL 

2.0 DRAWINGS REQUIRED FOR INSTALLATION 

AFTER FILTERS, TAG: 3A-F-208, A-G 
WAC VESSELS, TAG: 3A-V-211, A-F 

FOUNDATION DETAILS 
VESSEL ASSEMBLY-WAC 
VESSEL ASSEMBLY-AFTER FILTER 
CROSS SECTION-WAC 
CROSS SECTION-AFTER FILTER 

7 

32125-D-2002-01 
32125-D-2201-01 
32125-D-2202-0 1 
32125-M-2050-01 
32125-M-2051-0 1 

JOB# 12.32125 
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~lf::@Wll\IJ~~ Limited 

STORAGE & INSTALLATION MANUAL 

3.0 APPENDIX 

ADDITIONAL CONSIDERATIONS FOR 
HANDLING AND STORING OF RUBBER LINED VESSELS AT LOW 

TEMPERATURE. 

This applies where Rubber Lined vessels are shipped, received, moved or stored at temperatures below 
freezing. It is also applies to rubber lined piping. 

Rubber linings become brittle and may be easily damaged at low temperatures. This is particularly 
important for hard and semi hard linings. Chlorobutyl rubbers are softer and less brittle then semi hard 
rubbers, but are fragile at extremely low temperature. The fragility of rubber linings depends significantly 
on the substrate, i.e. on the rigidity and thermal properties of the pressure vessel or tank to which they are 
applied. 
Note that even though the site might be hot, shipping and handling procedure applicable to cold weather 
might also apply if shipping from Ontario in winter. 

SHIPPING AND HANDLING: Rubber Lined Pressure Vessels or Tanks 

Nitrile rubber <Polvmeric 2D48). 
The manufacturer of this rubbers has recommended that vessels lined with this rubber are not handled at 
temperature below -17C. Ecodyne has successfully shipped pressure vessels lined with other semi-hard 
rubber at lower temperature than that, but has no experience with 2D48. Extreme caution is needed loading 
and unloading the vessels below freezing temperature (DC). 

At any temperature between -DC and -15C the following special precautions apply: 
• Do not bump the vessels or subject to sudden lifting or placement on shipping saddles. (This means 

for example, do not use forklift or heavy machinery which might Impact the vessel to push the 
vessels into position or when lowering onto anchor-bolts. Also, do not use crane at high speed 
which could jerk the lifting chains on lifting lugs, or suddenly drop the vessel onto saddles or the 
ground.) 

• Do not hammer or use any method involving impact, or any method involving force on the vessel 
shell or attachments, to position the vessel. 

• Do not remove any attachments or any covers from flange faces, manways, etc. 
• Do not connect any piping or attachments to the vessel. 
• Do not open the vessel or perform any internal inspections. 

We do not recommend handling these vessels at all below -15C. 
• All the above warnings for temperatures between freezing and -15C will apply. 
• Protect the vessel against sudden and extreme temperature changes, e.g. provide indoor storage or 

shelter. (refer to photograph for an example). 

JOB# 12-32125 

8 
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~(C@Ig)l\IJINJ~ Limited 

STORAGE & INSTALLATION MANUAL 
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~~@[g)l\IJ~~ Limited 

PROJECT: MEG Energy~ Christina Lake Phase 3A 
ECODYNE JOB: 32125 

( REFERENCE: PO P-5675-02 

Q56- Quality Management 

( 
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PROJECT' 
ECODYNEJOB' 
REFERENCE' 

MEG Energy~ Christina Lake Phase 3A 
32125 
PO P-5675-02 

Inspection & Test Plan 

I 
! 
li ,I 
i 

I 
I 
~ 

j 

l 
I ,, 
II 
ii 
~ 

I 
I 
!I 

I' I 
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( 
' 

B 

A 

REV 

Dec19 
2012 

Nov12 
2012 

DATE 

INSPECTION & TEST PLAN 
AFTER FILTER VESSEL 

3A-F-208A 

TITLE Customer:· 

INSPECTION & TEST PLAN MEG Energy Corporation 
AFTER FILTER VESSEL 

3A-F-208A Christina Lake Phase 3A 

c/o SNC-Lavalin 

PO No. P-5675-02 

SCALE- N/A ~(b@[g)l\IJjM~ Limited 
],!.,j'i 
II 1.. A Marmon Water/Bcrk'lhirc Hathaway Comp;my 

BY DATE 
THIS flM\WlG IS TilE PROPERTY OF ECOOYN!: UMITJ:'O.IT IS NOT TO BE USEO FOR ANY 

PURPOSES OETlllMENTAL TO T1U: INTEREST Of TillS COMPANY AND IS SUBJECT TO 
RETURN UPON REQUEST, 

CHent inspection points; 11/12 DWG.NO. REV. 
SNC/MEG Surveillance Leve13; TM AV DRN TM 2012 

Material clarifications 
FIRST ISSUE 

TM AV CHKD AV 
11/12 
2012 32125-A-4351 B 

REMARKS BY CHKD APPD TM 
11/12 
2012 

Page I of 10 
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INSPECTION & TEST PLAN 
PROJECT, 
ECODYNEJOB, 
REFERENCE· 

MEG Energy- Christina Lake Phase 3A 
32125 
PO P-5675-02 

AFTER FILTER VESSEL 
3A-F-208A 

Drawing Number: 32125-A-4351 
REVISION:B 

No. ACTIVITY REFERENCE CHARACTERISTIC 
DOCUMENT VERIFIED 

1. Drawings Document Log * confu:m scope and the 
fabrication and 
inspection drawings are 
the latest revision 
* Calculations have 
been provided for 
approval 
* Pre~fabrication 

D 
meeting 
-SNC/ MEG 

Surpdllance Leve/3 
2. Weld ASME Section *confirm that the weld 

Procedures IX procedures, weld repair 
procedures and 
procedure maps, used 
for the fabrication, have 
been approved 
* randomly check lbat 
lbe approved weld 
procedures are being 
applied 

- chec~ amperage and 
voltage during 
operation 

Page 2 of 10 

TC: Test Certificate Requited 

ACCEPTANCE CRITERIA 

FAB 

Latest Revisions R 
Specifications 
32125-A-2015 Pressure Vessel 
(includes 085354-3010-PV-10, 
085354-3010-PV-24 & 085354-4060-
PS-001) w 
32125-A-2017 Welding 
(includes 085354-3010-EW-20) 

Registered in Province of w 
Alberta 

Approval records / stamp for w 
the procedures 

w 

~~@liiJ\1-PINI~ Limited 

H: Hold Point (do not fab past this point until accepted) 
W: Witness Point (notification is required per the PO) 
R: Review of Documents 
V: Verification that the work has been satisfactorily completed 
M: Monitor 

INSPECTION & CONTROL POINT 

Sign/ ECO s;gn; SNC Sign/ MEG Sign/ TC 
Date Date Date Date 

~~of~ il 1/l -

l;f t ... rt} o,l? 
f' 

~>t 1 ~ /7 
t-.f-1) 1A ) w 

I!! . I 

~.,f-!! ~ 1 R (1 />A ~t? yes 

.,o 
~.If!} ) 

.;'' 

~ ~>! Pij, ) R 

I 

·~ - - · ... ~==-=-""""""• """"' •-"' '', m "'"'"' oj""-'""f'==' 
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INSPECTION & TEST PLAN 
PROJECT, 
ECODYNEJOB, 
REFERENCE-

J\1EG Energy- Christina Lake Phase 3A 
32125 
PO P-5675-02 - --.- -

AFTER FILTER VESSEL 
3A-F-208A 

Drawing Numbe" 32125-A-4351 
REVISION,B 

NO. ACTIVITY REFERENCE CHARACTERISTIC 
DOCUMENT VERIFIED 

3. Welder ASME Section * all pressure containing 
Qualification IX welds have been identified 

with the welder symbol 
(either through the physical 
stamping of the weld or 
recording a welder 
identification map) 
{welder maps are to be 
submitted with the final 
documentation} 
*confirm that all welders 
used on the project have 
current qualifications for 
the fabrication facility by 
reviewing the welder 
qualification records 

Page 3 of 10 

/"'-~ 

TC: Test Certificate Required 

ACCEPTANCE 
CRITERIA 

FAB 

Welder Symbol w 

Welder Qualification 
I welder qualification 

continuity log 

R 

"~~~~~~--~-~--~- ""'"" ......... --"'"="" = 

~f&@@lp,J~~ limited 

H: Hold Point (do not fab past this point until accepted) 
W: Wimess Point (notification is required per the PO) 
R: Review of Documents 
V: Verification that the work has been satisfactorily completed 
M: Monitor 

INSPECTION & CONTROL POINT J 
Sign/ ECO Sign/ SNC Sign/ MEG Sign/ TC 

I Date LriD:.te Date Date 

~ R v.., R 

Ch 1);'1, yes I 

~.(}{$ 

) 
~-<7 

~-I 

l 
1§·110 l ) R t; r1- /"? 

' 
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INSPECTION & TEST PLAN 
PROJECT: MEG Energy- Christina Lake Phase 3A 
ECODYNE JOB, 32125 
REFERENCE, PO P-5675-02 

NO. I ACTIVITY 

4. 

5. 

Materials 

Vessel 
Heads 

Page 4 of 10 

AFTER FILTER VESSEL 
3A-F-208A 

Drawing Numbero 32125-A-4351 
REVISJON,B 

REFERENCE 
DOCUMENT 

Detail Drawing 

D 
Drawing 

CHARACTERISTIC 
VERIFIED 

*confirm that all 
materials are in 
accordance with the 
drawing requirements 
*all vessel materials, 
including attachments, 
have traceable material 
test reports 
- normalized plate 
- confirm chemical & mechanical 
properties 

* confirm that the vessel 
heads are as detailed in 
the drawing 
- thickness has been 
checked for conformance 
to the calculations and 
drawing 
- report any differences 

to Ecodyne immediately 
* the head manufacturer 
has provided certification 
and Data Report 

~<"'·'~-

TC: Test Certificate Required 

ACCEPTANCE 
CRITERIA 

Material Test Reports 
DMTC3.1BEN10204 

ASME Section II 

Lift lug materials to be 
suitable for -45' C 

Intemal & extemal 
attachments, welded 

directly to vessel 
pressure components, to 

be same grade of 
material 

ASME Section VIII 

Certificate of 
Conformance 

U-2A (2-piece heads) 

FAB 

w 

w 

w 

w 

~~@IQ)I\I)Ii\l]~ Lim;ted 

H: Hold Point (do not fab past this point until accepted) 
W: Witness Point (notification is required per the PO) 
R: Review of Documents 
V: Verification that the work has been satisfactorily completed 
M: Monitor 

INSPECTION & CONTROL POINT 

s;gnf 1 ECo I s;gn; 
Date }1 Date 

".jtil) Xff 1 
I /]I . 
o{l'-·1) R I .1} 

{'(I 

! J 

~-w'' ial 
j/J I ~~tl 

i~ ) 

1,(1&6 A 

SNC 

R 

R 

R 

R 

R 

s;gnf 1 MEG 1 s;gn; 
Date Date 

tf>i#> 

#>!~) 

w ;~;h 

_$;t~r 

TC 

yes 

yes 
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INSPECTION & TEST PLAN 
PROJECT: 
ECODYNEJOB: 
REFERENCE' 

1\:lEG Energy ~ Christina Lake Phase 3A 
32125 
PO P-5675-02 

AFTER FILTER VESSEL 
3A-F-208A 

Drawing Number: 32125-A-4351 
REVISION:B 

No. ACTIVITY REFERENCE CHARACTERISTIC 
DOCUMENT VERIFIED 

6. Fabrication Fit-up ASME * misalignment, as a 
a * Strainer plate has result of variation in 

been welded & drilled the thickness of the 
in accordance with head to the shell, has 
drawing a 3:1 taper when 

b *Top & Bottom greater than 
heads laid out and allowable 
nozzles fit & welded *the maximum 

c * Shell plate rolled to allowable 
match the diameter of misalignment of the 
the heads and the fit-up is to be in 
long seam welded accordance with 

d * Fit and weld the section UW 33 
shell course to the *full penetration 
head welding is required 

e * Strainer plate fit & for the two piece 
full penetration strainer plate 
welded to the shell 

f * fit & weld shell 
repads and nozzles 

g * fit closing head to 
shell section 

h * fit legs, clips, etc. 

Page 5 of 10 

-"'=-. 

TC: Test Certificate Required 

ACCEPTANCE 
CRITERIA 

FAB 

ASME Section VIII 
w 

Nozzles are to be 
located clear of 

vessel long & eire 
seams w 

w 

~OC:@@~lfJINJ~ Limited 

H: Hold Point (do not fab past this point until accepted) 
W: Witness Point (notification is required per the PO) 
R: Review of Documents 
V: Verification that the work has been satisfactorily completed 
M: Monitor 

INSPECTION & CONTROL POINT 

Sign/ ECO Sign/ SNC Sign/ MEG Sign/ TC 
Date ;!)-;,,. Date Date 

~~-~~ v1 SiJ /; -

IJ M/V 

Jff? It 

h (/'!) ( n I/ 
$·1"') /I (( ;Is M ')I M/V 

~ >; 

' v D ~(/ ~0 ~ '/? fi·Jof) M/Y 

------------ ·-~~·-·~-~~~~------~~--~-~~--~·- --~~~ 
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INSPECTION & TEST PLAN 
PROJECT, 
ECODYNEJOB, 
REFERENCE, 

MEG Energy - Christina Lake Phase 3A 
32125 
PO P-5675-02 

AFTER FILTER VESSEL 
3A-F-208A 

Drawing Number: 32125-A-4351 
REVISION: B 

NO. I ACTIVITY I REFERENCE 
DOCUMENT 

CHARACTERISTIC 
VERIFIED 

7. Weld 
Profile 

Page 6 of 10 

ASME *confirm that the weld profile 
and reinforcement are in 
accordance with UW 35 
*all weld defects and spatter 
has been removed 
* all pressure component edges 
have a minimum radius of 3 mm 
* all exterior & internal 
attachment welds are seal welds 
except as noted and around 
vessel seams (unless otherwise 
noted) 
*leg attachment weld is carried 
around to the inside of the 
flanges 

----------~-· --~-~-- ~"""'""'="*"' 

/"~ 

@li:@IIDI\Il!NI@ Limited 

TC: Test Certificate Required H: Hold Point (do not fab past this point until accepted) 
W: Witness Point (notification is required per the PO) 

ACCEPTANCE 
CRITERIA 

ASME Section VIII 

R: Review of Documents 
V: Verification that the work has been satisfactorily completed 
M: Monitor 

INSPECTION & CONTROL POINT 

FAB Sign/ I ECO I Sign/ 
Date V/Date 

~ 
·15'-IJ 

w .}f{) I 
w UtS(J M ( 

w (' (1,1>1 

w ~·'elzfiJ 

SNC I Sign/ I MEG I Sign/ 
Date Date 

M/V ~~Itt 7 /rh 

TC 

.~ .. ~.- - ··-~"·~·-·-· ··-~~·-·· .~~-· 

Page 40 of 359 VR-00036 VP-CL03A-M-000-0004 S0



INSPECTION & TEST PLAN 
PROJECT' 
ECODYNEJOB' 
REFERENCE' 

lMEG Energy- Christina Lake Phase 3A 
32125 
PO P-5675-02 

AFTER FILTER VESSEL 
3A-F-208A 

Drawing Number: 32125-A-4351 
REVISION:B 

NO. ACTIVITY I REFERENCE I CHARACTERISTIC 
DOCUMENT VERIFIED 

8. Visual & 
Dimensions 

Page 7 of 10 

Drawings * all drawing dimensions have 
been checked 
- confirm over-all dimensions 

- nozzle pipe schedules are 
per the calculations 

- nozzles and pads are in the 
correct elevation and 
orientation 

- projection is correct 
- bolt hole rotation and hole 

number is correct 
- nozzles are level 
- strainer plate thickness & 

hole locations are as detailed 
- clips are as detailed and in 

the correct orientation and 
elevation 
- anchor bolt hole locations 

are correct 

~ 

TC: Test Certificate Required 

ACCEPTANCE 
CRITERIA 

*ASMECode 

Drawing tolerances 

FAB 

w 

,r'-~ 

~([;@@l\1)~~ Limited 

H: Hold Point (do not fab past this point until accepted) 
W: Witness Point (notification is required per the PO) 
R: Review of Documents 
V: Verification that the work has been satisfactorily completed 
M: Monitor 

INSPECTION & CONTROL POINT 

Sign/ I ECO I Sign/ 
Date Date 

£ iS<)ls!}n") 

SNC I s;gnj I MEG I Sign/ 
,Dare) / D,ate 

\1tJ(1o/V~3 

TC 

yes 
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INSPECTION & TEST PLAN 
PROJECT, 
ECODYNEJOB, 
REFERENCEc 

MEG Energy- Christina Lake Phase 3A 
32125 
PO P-5675-02 

AFTER FILTER VESSEL 
3A-F-208A 

Drawing Number: 32U5-A-4351 
REVISION,B 

NO. I ACTIVITY I REFERENCE I CHARACTERISTIC VERIFIED 
DOCUMENT 

9. NDE 

10. a I Hydrostatic 
Test 

b I Pneumatic 
Test 

Page 8 oflO 

Drawing 

Drawings 

drawing 

*All NDE has been performed in 
accordance with the Code and 
calculations including all repairs 
- RT to include all joint 
intersections plus additional 
spot in each long & eire & 100% 
of long seam of nozzles 
fabricated from rolled plate 
- MPT lift lug welds 

* NDE technicians are qualified to 
the applicable association and have 
current validation 
~ interpretation has been performed 
by a minimum of CGSB & SNT 
Level II technician in the 
appropriate NDE method 

*Test pressure and temperature 
are in compliance with UG 99 
~ test duration min of 1 hour 

* Reinforcing pads with weep 
holes are soap I air tested 
~ two weep holes required on 
nozzles greater than 10" 
~ fabricator to provide 3" ~ 1/4" 
diameter nipples in weep holes 

"'="" -·-=. 

~~@IQ)l\PINJ~ Limited 

TC: Test Certificate Required H: Hold Point (do not fab past this point until accepted) 
W: Witness Point (notification is requited per the PO) 

ACCEPTANCE 
CRITERIA 

ASME Section 
VIII 

ASME Section V 

Production 
Hardness testing 
is not required 

ASME Section 
VIII 

R: Review of Documents 
V: Verification that the work has been satisfactorily completed 
M: Monitor 

INSPECTION & CONTROL POINT 

F AB I Sign/ I ECO I Sign/ 
Date Date 

w ~4ttr~ 

J! 
1.1) 

S'\ 
v 

(j{(~'{ 

I w ~'" 
V/R 

w ·23~ 
§: "'/ 

SNC 

M/R 

M/R 

w 

w 
5 

Sign/ I MEG I Sign/ 
Date Date 

~r~vAs~y 

~?{>(·$ 

~~~? 

'( ;<>;J:3 

TC 

yes 

1 yes 

1 yes 

""'' ·,___ ------=~· ~~~~~~~~~~~~~~~· 
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INSPECTION & TEST PLAN 
PROJECT, 
ECODYNEJOB, 
REFERENCEo 

MEG Energy- Christina Lake Phase 3A 
32125 
PO P-5675-02 

NO. 

11. 

AFTER FILTER VESSEL 
3A-F-208A 

Drawing Number: 32125-A-4351 
REVISION:B 

ACTIVITY 

Preparation 
for Shipment 

to the Coating 
Shop 

(note that 
coating, 

installation of 
intemals and 

insulation are to 
be completed at 

the coating shop) 

REFERENCE 
DOCUMENT 

Drawings 

CHARACTERISTIC 
VERIFIED 

* all interior hardware has been 
supplied as detailed on the 
drawings (including resin 
removal blind flange & 
hardware) 
* vessel nameplate, etc. have 
been checked for accuracy 
- nameplate to include all 
information detailed in vessel 
specification 
*vessel has been prepared for 
shipment 

- flanges have been protected 
from impact with plastic, metal 
or 6mm plywood covers 
attached in a minimum of 4 
locations 

-vessel has been properly 
supported 

Page 9 of 10 

~ 

TC: Test Certificate Required 

ACCEPTANCE 
CRITERIA 

Quality 
Requirements 
32125-A-4200 

Nameplate in SI 
units 

FAB 

w 

w 

~I&@IQllWINJ~ Limited 

H: Hold Point (do not fab past this point until accepted) 
W: Witness Point (notification is required per the PO) 
R: Review of Documents 
V: Verification that the work has been satisfactorily completed 
M: Monitor 

INSPECTION & CONTROL POINT 

Sign/ ECO 
Date 

~v1i) v J :~-1/tl? w 

Sign/ 
Date 

MEG I s;gnj I TC 
o<tii_ 

lo/- · 
W-fif;~ ~5 

w /¥i·'1 1·1 v. . 'Th ~}#~~~ 

···~ ==1==-~ 

'I y 
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INSPECTION & TEST PLAN ~li:@!Qll\PW:!J~ Limited 

PROJECT: MEG Energy- Christina Lake Phase 3A 
ECODYNE JOB, 32125 
REFERENCE, PO P-5675-02 

AFTER FILTER VESSEL TC: Test Certificate Required H: Hold Point (do not fab past this point until accepted) 
3A-F-208A W: Witness Point (notification is required per the PO) 

Drawing Number: 32125-A-4351 R: Review of Documents 
V: Verification that the work has been satisfactorily completed REVISION: B M: Monitor 

NO. ACTIVITY REFERENCE CHARACTERISTIC ACCEPTANCE INSPECTION & CONTROL POINT 
DOCUMENT VERIFIED CRITERIA 

FAB Sign/ ECO Sign/ SNC Sign/ MEG Sign/ TC 
Q.ate Date Date JPte, 

12. Documents Purchase Req * all quality documents have Drawings & w ~11 R 
I? M/R 

~rr:/ 
y:es 

been checked for accuracy and Code lit }3 completeness with 0!(-~1 p -
the following documents 5"-7:>/ ? 
submitted to Ecodyne Ecodyne is 
- ASME Data Reports responsible for 
- ABSA Letter assembly of 
- Nameplate copy documentation 
-MTR/Map in accordance 
-Welder Qualification . with project 
- ND E reports requirements 
~ Visual & Dimensional report 
- Hydro report/ chart 
- ITP & Traveler 
-NCR & resolution ,/ 

13. Inspection Purchase *confirm that all work has been Drawings & H 

~'.l-1) I) 
[7 H 

!11 ~JI 
yes 

Release to the Order done per the purchase order and Code 

'~71 Coating Shop all referenced drawings and 1> (for coating & specifications ~; 
installation of - ITP signed off j, 

inlet & 
strainers) 

Page 10 of 10 

===.,~~· 
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LESENA STEEL LTD 
PROGRAM DOCUMENTATION 

CUSTOMER: ECODYNE L TO. Date: MARCH I 05 //2013 

JOB No: 12-32 A P. 0. No: 321253503 

OWNER: MEG ENERGY CORP. 

SERIAL No: 0411 

C.R.N. No: W1159.2 N.B.: 

DRAWING No: 32125-D-2202-01 REV. E 

VESSEL TYPE: AFTER FILTER EQUIPMENT No: 3A-F-208 A 

CODE: ASME SECTION VIII, DIV.1, 2010 EDITION + 2011 ADDENDUM 

DESIGN PRESSURE: 1041 kPa (g) & F.V M.D.M.T.: -29 oc @ 103 kPa (g) 

DESIGN TEMPERATURE: 120 oc 

HYDROSTATIC PRESSURE: 1354 kPa (g) in HORIZONTAL POSITION 

WELD PROCEDURE: SMAW-16, 16.2, SAW-45 & FCAW 40 

( SHELL THICKNESS AND MATERIAL SPEC.: 19.05 mm NOM - SA- 516 -?ON 

HEADS THICKNESS AND MATERIAL SPEC.: TOP: 18.22 mm MIN. & BTM.: 19.05 mm MIN SA- 516 -70N 

FINAL INSPECTION: 05/17/2013 

WELDER (S): L 1 ,2,5, 7,8 & 9 

RADIOGRAPH: LONG SEAM 100% PER UW-11(a),CIRC.SEAMS SPOT 85% PER UW(a)(5)(b);STAMPER RT-2 

DATE COMPLETED: 05/23/2013 

DATE SHIPPED: 05/27/2013 

AFFIDAVIT MAILED: 

U-IA DATA FORM MAILED: 

REMARKS: 

QA-20 
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TRAVELER I QUALITY CONTROL CHECK LIST 

CUSTOMER: ----~E~C~O~D~Y~N~E~L~T~D~·-

VESSEL TYPE: AFTER FILTER 

APPROVED BY QA: Arie Willemsen 

QC Inspector 

INITIAL: 

Design Calculations & Drawings 

Welding Procedures 

CRN 

Welder Qualifications 

Out of Roundness (UG - 80) 

Materials 

Internal 

Dimensional 

JOB No: 12-32 A 

SERIAL No: 0411 

Authorized 
lnsoector 

CRN: W 115'1.2 

Customer 
lnsoector 

.. 
Date 

Other: I 1 I 

Repair-by-weld-procedure 

TESTS & INSPECTIONS: 

Review of Radiography Film & Report 

Arc Strikes, Gouges 

Supports 

~ o:>"/(7/rJ 
If{ oi> 1(7/! 3 

Heat Treatment --- --- ,-? , 

Paint --- ' --- ~ ,;jft /r 3 
Preparation for Shipment 

/ 
Remarks: 

QA- 21 A 
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LESENA STEEL LTD 

TRAVELER I QUALITY CONTROL CHECK LIST 

CUSTOMER: ECODYNE LTD. 

VESSEL TYPE: AFTER FILTER 

DIMENSIONS: _ _,32i19~62""-mwm~O~D'-'x;_;2,5~40,mwm.!.LJTLL/TL-_ 

W. P.: ..J.Q!f-1 kPa (g) Sl),::-'1 kPa (g) 

PRE-REVIEWED BY A. I. r' . l-<~'t,'"tof> 
I 

APPROVED BY QC: ---=""*~~~~---­
ARIE WILLEMSEN 

DIMENSIONS 

TOP HEAD 4-1 1- 6 ~ 

BOTTOM HEAD If( - b • 

SHELL LONG SEAM Cf4-' L4 

FLANGES NOZZELS 
OPENINGS 

CONN. I.D. SIZE MATERIAL 

N1 12" SA-1 05N/SA-1 06B/SA-516-70N 

N2 12" SA-1 05N/SA-234-WPB/ 
SA-1 06B/SA-516-70N 

N3A,N3B 4" SA-105N 

N4 3" SA-1 05N/SA-1 06B/SA-516-70N 

SG1A, SG1B 6" SA-516-?0N 

M1 24 11 SA-1 05N/SA-1 06B/SA-516-70N 

M2 24" SA-1 05N/SA-1 06B/SA-516-70N 

QA-21 

JOB No: 12-32 A 

SERIAL No: 0411 

DWG. No: 32125-D-2202-01 rev.D 

C. R.N. No: II\) l \ ~ · L 

DATE: FEB/4/2013 

FIT UP & Cust. 
WELD WELD Insp. 1, PREP. (dbl., sinl, lap, butt) 

li'.(t~·() DBL.,BUTT 
l 

I"W·th7 DBL., BUTT 

o/./·t!t 1 'l DBL.,BUTT 

FIT UP & WELD 
WELD DIMENSION 

I I PREP. OS I REPAD I IS 

fii'DJ•( 1-f j 3/8" 1/2" 3/8" 

l~·n·tJ 3/8" 1/2" 

'of''/'1·{'1, 7/8" 

• 
1~1'1·/) 3/8" 3/8" 
I 
~11-1) 3/8" 3/8" 

Wj[n·tJ 3/8" \;zu 
I ' 
1..1.· r1 " 3/8" 'ht 

/! 
( 
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B 

A 

REV 
( 

Dec19 
2012 

Nov12 
2012 

DATE 

INSPECTION & TEST PLAN 
AFTER FILTER VESSEL 

3A-F-208 B 

TITLE Customer: 

INSPECTION & TEST PLAN MEG Energy Corporation 

AFTER FILTER VESSEL 
Christina Lake Phase 3A 3A~F-208 B 

c/o SNC-Lavalin 

PO No. P-5675-02 

SCALE- N/A ~~@@IWJfM~ Limited 
llllll .. 
·-~ Ill.. A Marmon Water/Berkshire Hathaway Company 

TillS DRAWING IS Tli!O PROPERTY OF ECOOYNE UMITEO.IT IS OOT TO BE USED FOR ANY 
BY DATE PURPOSES DETfliMEI'ITAL TO,lllE INTEREST OF THIS COMPANY AND IS SUBJECT TO 

RETURN UPON REQUEST. 

Client inspection points; 11/12 DWG.NO. REV. 
SNC/MEG Surveillance Level 3; TM AV DRN TM 2012 

Material clarifications 
FIRST ISSUE 

TM AV CHKD AV 
11/12 

32125-A-4352 B 
2012 

REMARKS BY CHKD APPD TM 11/12 
2012 

Page I of 10 
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INSPECTION & TEST PLAN 
PROJECT: 
ECODYNEJOB: 

MEG Energy- Christina Lake Phase 3A 
32125 

REFERENCE, PO P-5675-02 

AFTER FILTER VESSEL 
3A-F-208 B 

Drawing Number: 32125-A-4352 
REVISION:B 

No. ACTIVITY REFERENCE CHARACTERISTIC 
DOCUMENT VERIFIED 

1. Drawings Document Log * confirm scope and the 
fabrication and 

inspection drawings are 
the latest revision 

* Calculations have 
been provided for 

approval 
* Pre-fabrication 
meeting 

D -SNC/ MEG 
Surveillance Level 3 

2. Weld ASME Section * confirm that the weld 
Procedures IX procedures, weld repair 

procedures and 

procedure maps, used 

for the fabrication, have 

been approved 

* randomly check that 
the approved weld 
procedures are being 

applied 
- check amperage and 

voltage during 
operation 

Page 2 of 10 

..... ,-..,_ 

TC: Test Certificate Required 

ACCEPTANCE CRITERIA 

FAB 

Latest Revisions R 
Specifications 
32125-A~2015 Pressure Vessel 
(includes 085354~3010-PV-10, 
085354-3010-PV-24 & 085354-4060-
PS-001) w 
32125-A-2017 Welding 
(includes 085354-3010-EW-20) 

Registered in Province of 
w 

Alberta 

Approval records I stamp for w 
the procedures 

w 

--- ----------------~~~------~-~~-----~-=·~-~·---~...;.~ .. -~"V~~='"'·--··==·-

~~@[Q)\\PINJ~ Limited 

H: Hold Point (do not fab past this point until accepted) . 

W: Witness Point (notification is required per the PO) 

I 

R: Review of Documents 
V: Verification that the work has been satisfactorily completed 
M: Monitor 

INSPECTION & CONTROL POINT 

Sign/ ECO Sign/ SNC Sign/ MEG Sign/ TC 
Date Date 7 Date Date 

~.Y.O' 
R j ./ it ~j, ~~? -

~,oft} R q/1) 

'wj I(! It ~-urf_, ll ~ y) w 

I I 

lft-11·1} R ' rl( R 

~ 71 {> 
yes 

A 
f(Jff~ c:ftA) _i l7 :j; R 

~· 

R r '/ 0 I 

A J 

~- ==-~··-~=·=-------~~-~~~~~ 
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INSPECTION & TEST PLAN 
PROJECT, 
ECODYNEJOB, 
REFERENCE' 

MEG Energy - Christina Lake Phase 3A 
32125 
PO P-5675-02 --·- -

AFTER FILTER VESSEL 
3A-F-208 B 

Drawing Number: 32125-A-4352 
REVISION:B 

NO. ACTIVITY REFERENCE CHARACTERISTIC 
DOCUMENT VERIFIED 

3. Welder ASME Section * all pressure containing 
Qualification IX welds have been identified 

with the welder symbol 
(either throngh the physical 
stamping of the weld or 
recording a welder 
identification map) 
{welder maps are to be 
submitted with the final 
documentation} 
* confirm that all welders 
used on the project have 
current qualifications for 
the fabrication facility by 
reviev.ring the welder 
qualification records 

Page 3 of 10 

-----~ 

TC: Test Certificate Required 

ACCEPTANCE 
CRITERIA 

FAB 

Welder Symbol w 

Welder Qualification 
/ welder qualification 

continuity log 

R 

~~@liiJI\-Pit<JI~ Limited 

H: Hold Point (do not fab past this point until accepted) 
W: Witness Point (notification is required per the PO) 
R: Review of Documents 
V: Verification that the work has been 
M: Monitor 

satisfactorily completed 

INSPECTION & CONTROL POINT 
' 

Sign/ ECO Sign/ SNC s· 1 MEG Sign/ TC 
Date Date ~ Date 

~(6(3 R~ R err )~/ yes 

l ~ 
i)r; 

~-ll 
/!"" :1 

~ t.,.tJ u vA II 
~~ 

R ) '? ? ,, 

) 
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INSPECTION & TEST PLAN 
PROJECT, 
ECODYNEJOR 
REFERENCE' 

MEG Energy- Christina Lake Phase 3A 
32125 

- - -. PO P-5675-02 

AFTER FILTER VESSEL 
3A-F-208B 

Drawing Numbe" 32125-A-4352 
REVISION:B 

NO. ACTIVITY REFERENCE CHARACTERISTIC 
DOCUMENT VERIFIED 

4. Materials Detail Drawing * confirm that all 
materials are in 
accordance with the 
drawing requirements 
* all vessel materials, 
including attachments, 
have traceable material 
test reports 
- normalized plate 
- {onftw chemical & mechanical 

L:,_ 
properties 

5. Vessel Drawing * confirm that the vessel 
Heads heads are as detailed in 

the drawing 
- thickness has been 

checked for conformance 
to the calculations and 
drawing 
- report any differences 
to Ecodyne inunediately 
*the head manufacturer 
has provided certification 
and Data Report 

Page 4 of 10 

-----· -~~~~- -~~ 

~(&@@l\Jl~~ Limited 

TC: Test Certificate Required H: Hold Point (do not fab past this point until accepted) 
W: Witness Point (notification is required per the PO) 
R: Review of Documents 
V: Verification that the work has been satisfactorily completed 
M: Monitor 

ACCEPTANCE INSPECTION & CONTROL POINT 
CRITERIA 

FAB Sign/ ECO Sign/ SNC Sign/ MEG Sign/ TC 
Date Date D~ Date 

Material Test Reports w ~.,ertJ R/ I R 1¥ ~J 
yes 

L:,_MTC 3.1 B ENI 0204 I? ASME Section II 

!.J</~ 0 /~ /~ w R R 11 Lift lug materials to be .;A~ 
suitable for -450 C s,~ 

/ iJ 4 Internal & external u vr attachments, welded R 
directly to vessel 

pressure components, to 
be same grade of 

material ...--
ASME Section VIII w ~lP.\) 

~ l 
R ¥1 v(~ ~( -

'I 

~p-(3 
.s'' l 

,, 1 -

J ~ ~>? 0 Certificate of w 1 R yes 
Conformance 

) U-2A (2-piece heads) 

-- -- ---------~~~~-~~~-
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INSPECTION & TEST PLAN 
PROJECT, 
ECODYNEJOR 
REFERENCE· 

MEG Energy M Christina Lake Phase 3A 
32125 
PO P-5675-02 

AFTER FILTER VESSEL 
3A-F-208 B 

Drawing Number: 32125-A-4352 
REVISION:B 

No. ACTIVITY REFERENCE CHARACTERISTIC 
DOCUMENT VERIFIED 

6. Fabrication FitMup ASME *misalignment, as a 
a * Strainer plate has result of variation in 

been welded & drilled the thickness of the 
in accordance 'With head to the. shell, has 
drawing a 3:1 taper when 

b *Top & Bottom greater than 
heads laid out and allowable 
nozzles fit & welded *the maximum 

c *Shell plate rolled to allowable 
match the diameter of misalignment of the 
the heads and the fit~up is to be in 
long seam welded accordance 'With 

d *Fit and weld the section UW 33 
shell course to the *full penetration 
head welding is required 

e * Sttainer plate fit & for the tw'o piece 
full penetration strainer plate 
welded to the shell 

f * fit & weld shell 
repads and nozzles 

g * fit closing head to 
shell section 

h * fit legs, clips, etc. 

Page 5 of 10 

~~~--~·~~~~~ 

r-~"'", 

~(!:@IQ)~lJl[Nl~ Limited 

TC: Test Certificate Required H: Hold Point (do not fab past this point until accepted) 
W: Witness Point (notification is required per the PO) 
R: Review of Documents 
V: Verification that the work has been satisfactorily completed 
M: Monitor 

ACCEPTANCE INSPECTION & CONTROL POINT 
CRITERIA 

FAB Sign/ ECO Sign/ SNC Sign/ MEG Sign/ TC 
Date Date Date Date 

ASME Section VIII 

~~··l) i/6 'l 1f; ~~ ~? 
-

w M/V 

Nozzles are to be 
located clear of 

W 1"1) 
It vessel long & eire / 

vs~ 4 seams w If>' M 

>- ~~ )r 
M/V )j S' I 

~.,.,;f, 
w vn j 1/ 

M/V 1 (s~ 51 ~ 
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INSPECTION & TEST PLAN 
PROJECT' 
ECODYNEJOB, 
REFERENCE' 

JMEG Energy - Christina Lake Phase 3A 
32125 
PO P-5675-02 

AFTER FILTER VESSEL 
3A-F-208B 

Drawing Number' 32125-A-4352 
REVISION'B 

NO. I ACTIVITY I REFERENCE 
DOCUMENT 

CHARACTERISTIC 
VERIFIED 

7. Weld 
Profile 

Page 6 of 10 

ASME * confirm that the weld proftle 
and reinforcement are in 
accordance with UW 35 
*all weld defects and spatter 
has been removed 
*all pressure component edges 
have a minimum radius of 3 mm 
* all exterior & internal 
attachment welds are seal welds 
except as noted and around 
vessel seams (unless otherwise 
noted) 
* leg attachment weld is carried 
around to the inside of the 
flanges 

""'~"""' 

~!!:@IQJI\PINJ~ Limited 

TC: Test Certificate Required H: Hold Point (do not fab past this point until accepted) 
W: Witness Point (notification is required per the PO) 

ACCEPTANCE 
CRITERIA 

ASME Section VIII 

R: Review of Documents 
V: Verification that the work has been satisfactorily completed 
M: Monitor 

INSPECTION & CONTROL POINT 

FAB s;gn; 1 ECo 1 s;gn; 
Date !-Pate 

w ~rt>-(J I te~ 

w ~-/~0~ 
w '.t(-l) I M 

w 
0
(;S<] M t.(IJJ 

w 

--·· 

SNC 

M/V 

M/V 

M/V 

M/V 

M/V 

s;gn;l MEG 1 s;gn; 
Date Date 

~
;/;f 

7 ~~) 
;?A;~-; 
. Jy 

7 I r7 (' 

-ft;?,tlj 

TC 
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INSPECTION & TEST PLAN 
PROJECT, 
ECODYNEJOB, 
REFERENCE· 

MEG Energy- Christina Lake Phase 3A 
32125 
PO P-5675-02 

AFTER FILTER VESSEL 
3A-F-208 B 

Drawing Numbe" 32125-A-4352 
REVISION: B 

NO. ACTIVITY REFERENCE CHARACTERISTIC 
DOCUMENT VERIFIED 

8. Visual & Drawings * all drawing dimensions have 
Dimensions been checked 

- conflriil over-all dimensions 
- nozzle pipe schedules are 
per the calculations 

- nozzles and pads are in the 
correct elevation and 
orientation 

- projection is correct 
- bolt hole rotation and hole 

number is correct 
- nozzles are level 
- strainer plate thickness & 

hole locations are as detailed 
- clips are as detailed and in 

the correct -orientation and 
elevation 
- anchor bolt hole locations 

are correct 

Page 7 of 10 

~~~-~----~~·-··· "'"""' =~"'"· 

~. 

~~@rnJI\PINJ~ Limited 

TC: Test Certificate Required H: Hold Point (do not fab past this point until accepted) 
W: Witness Point (notification is required per the PO) 
R: Review of Documents 
V: Verification that the work has been satisfactorily completed 
M: Monitor 

ACCEPTANCE INSPECTION & CONTROL POINT 
CRITERIA 

FAB Sign/ ECO Sign/ SNC Sign/ MEG Sign/ TC 
Date ~Date Date h Date 

*ASMECode w 

~1L ~ 
v w .5d ~~ 

yes 
3 

Drawing tolerances f-11' \J 
( 
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INSPECTION & TEST PLAN 
PROJECT: 
ECODYNEJOB: 

MEG Energy- Christina Lake Phase 3A 
32125 

REFERENCE' PO P-5675-02 

AFTER FILTER VESSEL 
3A-F-208 B 

Drawing Number: 32125-A-4352 
REVISION: B 

NO. I ACTIVITY I REFERENCE I CHARACTERISTIC VERIFIED 
DOCUMENT 

9. 

10. a 

b 

NDE 

Hydrostatic 
Test 

Pneumatic 
Test 

Page 8 of 10 

Drawing 

Drawings 

drawing 

*All NDE has been performed in 
accordance with the Code and 
calculations including all repairs 
- RT to include all joint 
intersections plus additional 
spot in each long & eire & 100% 
of long seam of nozzles 
fabricated from rolled plate 
- MPT lift lug welds 

* NDE technicians are qualified to 
the applicable association and have 
current validation 

- interpretation has been performed 
by a minimum of CGSB & SNT 
Level II technician in the 
appropriate NDE method 

*Test pressure and temperature 
are in compliance with U G 99 
- test duration min of 1 hour 

* Reinforcing pads with weep 
holes are soap / air tested 
- two weep holes required on 
nozzles greater than 10" 
- fabricator to provide 3" - 1/4" 
diameter nipples in weep holes 

,-""'~'-

~~@IQ)I\l)fi\!1~ Limited 

TC: Test Certificate Required H: Hold Point (do not fab past this point until accepted) 
W: Witness Point (notification is required per the PO) 
R: Review of Documents 

ACCEPTANCE 
CRITERIA 

ASME Section 
VIII 

ASME Section V 

Production 
Hardness testing 
is not required 

ASME Section 
VIII 

V: Verification that the work has been satisfactorily completed 
M: Monitor 

INSPECTION & CONTROL POINT 

~~~1=1~1~1~1~1~ 1 u 
Date Date Date Date 

w 

v 

~~1 
1 

(1.1" 

M/R j}fn Jtlr S 

M/R W;7J/; 
b 

W 1{, V /R W ( -;,/ ! j o~ff7( 7 171 rf/11 

w ~~r ;7 sf! 
o;lf1·( 

yes 

yes 

yes 

~·-=-""==="'--=;,-.,.-.,.-.,=- ··=,.·~= ==~~-""""''''"~''"'= ----~-
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INSPECTION & TEST PLAN 
PROJECT: 
ECODYNEJOB: 

MEG Energy - Christina Lake Phase 3A 
32125 

REFERENCE, - -. PO P-5675-02 

AFTER FILTER VESSEL 
3A-F-208 B 

Drawing Number: 32125-A-4352 
REVISION:B 

NO. ACTIVITY REFERENCE CHARACTERISTIC 
DOCUMENT VERIFIED 

11. Preparation Drawings *all interior hardware has been 
for Shipment supplied as detailed on the 

to tbe Coating drawings (including resin 
Shop removal blind flange & 

hardware) 
(note that *vessel nameplate, etc. have 
coating, been checked for accuracy installation of 

~ nameplate to include all internals and 
insulation are to information detailed in vessel 
be completed at specification 

the coating shop) * vessel has been prepared for 
shipment 

-flanges have been protected 
from impact with plastic, metal 
or 6mm plywood covers 
attached in a minimum of 4 
locations 
~vessel has been properly 

supported 

Page 9 of 10 

r-~ 

TC: Test Certificate Required 

ACCEPTANCE 
CRITERIA 

FAB 

Quality w 
Requirements 
32125-A-4200 

w 

Nameplate in SI 
units 

w 

~--·==~c:..=~-~~~"'"'""'"' ~-~ ==~ ·~······ =~-~~""""·~-·-· ·-~= 

~1!':@@1\Pfi\lJ~ Limited 

H: Hold Point (do not fab past this point until accepted) 
W: Witness Point (notification is required per the PO) 
R: Review of Documents 
V: Verification that the work has been satisfactorily completed 
M: Monitor 

INSPECTION & CONTROL POINT 

Sign/ ECO Sign/ SNC Sign/ MEG s~:-- TC 
Date 1 Date Date Dat 

~-uf~ v 1 
\X(g, '{9 \/ 

~l -!f; 
~ ' 

9/ ~u/r I :21 }( IV1 v w w_ r fiJ 
5 

~l'l.rlr ~ 
I 

y(; w~ ft \w 
1:. 

) 
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INSPECTION & TEST PLAN 
PROJECT' 
ECODYNEJOB' 
REFERENCE, 

MEG Energy- Christina Lake Phase 3A 
32125 
PO P-5675-02 - -

AFTER FILTER VESSEL 
3A-F-208 B 

Drawing Number: 32125-A-4352 
REVISION:B 

NO. ACTIVITY REFERENCE CHARACTERISTIC 
DOCUMENT VERIFIED 

12. Documents Purchase Req * all quality documents have 
been checked for accuracy and 
completeness with 
the following documents 
submitted to Ecodyne 
- ASME Data Reports 
- ABSA Letter 
- Nameplate copy 
-MTR/Map 
- Welder Qualification 
- ND E reports 
- Visual & Dimensional report 
- Hydro report/ chart 
- ITP & Traveler 
- NCR & resolution 

13. Inspection Purchase *confirm that all work has been 
Release to the Order done per the purchase order and 
Coating Shop all referenced drawings and 
(for coating & specifications 
installation of - ITP signed off 

inlet & 
strainers) 

Page 10 of 10 

·~~~~~~~~~"'""""""""""' ·=·,== ··~""" =>=~-""' . 

/'"~-. 

~a:@IDJllfJI~ Lfmfted 

TC: Test Certificate Required H: Hold Point (do not fab past this point until accepted) 
W: Witness Point (notification is required per the PO) 
R: Review of Documents 
V: Verification that the work has been satisfactorily completed 
M: Monitor 

ACCEPTANCE INSPECTION & CONTROL POINT 
CRITERIA 

FAB Sign/ ECO Sign/ SNC Sign/ MEG Sign/ TC 
Date ::-Pate Date Date 

Drawings & w Vl. klf M/R 
b ~~ ,. Code 

3 p~t1·t/ ;;,--.21; 'j { 

Ecodyne is 
responsible for 

assembly of 
documentation 
in accordance 
with project 
requirements 

A. 

Drawings & H w H 
l7 

H w ~~~ yes 
Code tt.l/-15 ~e -.?f I ~ ~ 

I 

--~- -===· 
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LESENA STEEL LTD 
PROGRAM DOCUMENTATION 

CUSTOMER: ECODYNE LTD. Date: MARCH I 05//2013 

JOB No: 12-32 B P. 0. No: 321253503 

OWNER: MEG ENERGY CORP. 

SERIAL No: 0412 

C.R.N. No: W1159.2 N.B.: 

DRAWING No: 32125-D-2202-01 REV. E 

VESSEL TYPE: AFTER FILTER EQUIPMENT No: 3A-F-208 B 

CODE: ASME SECTION VIII, DIV.1, 2010 EDITION+ 2011 ADDENDUM 

DESIGN PRESSURE: 1041 kPa (g) & F.V M.D.M.T.: -29 oc @ 103 kPa (g) 

DESIGN TEMPERATURE: 120 oc 

HYDROSTATIC PRESSURE: 1354 kPa (g) in HORIZONTAL POSITION 

WELD PROCEDURE: SMAW-16, 16.2, SAW-45 & FCAW 40 

( SHELL THICKNESS AND MATERIAL SPEC.: 19.05 mm NOM - SA- 516 -?ON 

HEADS THICKNESS AND MATERIAL SPEC.: TOP: 18.22 mm MIN. & BTM.: 19.05 mm MIN SA- 516 -70N 

FINAL INSPECTION: 05/17/2013 

WELDER (S): L 1,2,5,7,8 & 9 

RADIOGRAPH: LONG SEAM 100% PER UW-11(a),CIRC.SEAMS SPOT 85% PER UW(a)(5)(b);STAMPER RT-2 

DATE COMPLETED: 05/17/2013 

DATE SHIPPED: 05/21/2013 

AFFIDAVIT MAILED: 

U-IA DATA FORM MAILED: 

REMARKS: 

QA-20 
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TRAVELER I QUALITY CONTROL CHECK LIST 

CUSTOMER: ____ _:E~C~O~D~Y~N=E~L~T~D~·-

VESSEL TYPE: AFTER FILTER 

APPROVED BY QA: Arie Willemsen 

QC Inspector 

INITIAL: 

Design Calculations & Drawings 

Welding Procedures 

CRN 

Welder Qualifications 

Out of Roundness (UG - 80) 

Materials 

Internal 

Dimensional 

Other: 

Repair-by-weld-procedure 

TESTS & INSPECTIONS: 

Review of Radiography Film & Report 

Arc Strikes, Gouges · -~In /?A>t ~ 
Supports 

Heat Treatment 

Final 

Hydrostatic Test 

Name Plate Stamping 

Data Reports 

Paint 

Preparation for Shipment 

Remarks: 

QA-21 A 

JOB No: 12-32 B 

SERIAL No: 0412 

Authorized 
Inspector 

CRN: Wi15CfL 

Customer 
Inspector 

.~ 

I 

I 

Date 

/7 !<::"() 

I 

I 

I 
i 

II 

I 
if 
I 

' 1: 

I 
' 

I 
II 
1t 

I 
I 

]I 

.I 
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LESENA STEEL LTD 

TRAVELER I QUALITY CONTROL CHECK LIST 

CUSTOMER: ECODYNE LTD. 

VESSEL TYPE: AFTER FILTER 

Dl MENSI 0 NS: _ _c3,9,_,6""-2m"-"-'-m,_,O,.,D~x-=2"'54"'0"-'m"'-m"---'T"-fT'------

W. P.: 10~/ kPa (g) T.P.: 1~'t- kPa (g) 

PRE-REVIEWED BY A.l.k ~O'f-,'4:>/'> 
APPROVEDBYQC: __ ~~~~~~---------

ARIE WILLEMSEN 

DIMENSIONS 

TOP HEAD lf/ '-6" 

BOTTOM HEAD l.fl'-6 

SHELL LONG SEAM "1 '{-1 /..c, 

FLANGES NOZZELS 
OPENINGS 

CONN.I.D. SIZE MATERIAL 

N1 12" SA-1 05N/SA-1 06B/SA-516-70N 

N2 12" SA-1 05N/SA-234-WPB/ 
SA-1 06B/SA-516-70N 

N3A,N3B 4" SA-105N 

N4 3" SA-1 05N/SA-1 06B/SA-516-70N 

SG1A, SG1B 6" SA-516-?0N 

M1 24" SA-1 05N/SA-1 068/SA-516-?0N 

M2 24u SA-1 05N/SA-1 06B/SA-516-70N 

QA- 21 

JOB No: 12-32 B 

SERIAL No: 0412 

DWG. No: 32125-D-2202-01 rev.D 

C.R.N. No: WI I s-"f .1.-

DATE: FEB/4/2013 

FIT UP & Cust. 
WELD WELD Insp. 

L PREP. (dbl., sinl, lap, butt) 

Wo~t1J1 DBL.,BUTT 
I 

l~rtJ-t) DBL.,BUTT 

\ 

I '£·%'1i DBL., BUTT 

FIT UP & WELD 
WELD DIMENSION 

J.lREP. OS I REPAD I IS 

·~-n·ll 3/8" 1/2" 3/8" 

~(7-(3 3/8" 1/2" 

lr;.r-n· 1) 7/8" 

I ' 
I~J'l' 171 J 3/8" 3/8" 

L 
l"lir·r7•f3 3/8" 3/8" 

!l,_. ·17·1} 3/8" 'h" 
I, 
ldb"tf 1' 3/8" y,_" 
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( 

B 

A 

REV 
{ 

,. ~-' 

Dec 19 
2012 

Nov12 
2012 

DATE 

INSPECTION & TEST PLAN 
AFTER FILTER VESSEL 

3A-F-208 C 

TITLE Customer: 

INSPECTION & TEST PLAN MEG Energy Corporation 
AFfER FILTER VESSEL 

3A-F-21l8 C Christina Lake Phase 3A 

c/o SNC-Lavalin 

PO No. P-5675-02 

SCALE· N/A ~~@IQ)IWJ~~ Limited 
lllL 
~,.,.'0'1 

Ill.. A Marmon Water/Berkshire Hathaway Company 

llllS DRAWING IS THE; PROPIORTY 01' ECODYNIO liMITIOD.IT IS !KITTO B~ USfO FOR ANY 

BY DATE Pl/Rf'OSU D~TRIMENTAL TO THE INTEREST OF THIS COMPANY AND IS SUBJECT TO 
RETURN UPON REQUEST. 

Client inspection points; 11/12 DWG.NO. REV. 
SNC/MEG Surveillance Level3; TM AV DRN TM 2012 

Material clarifications 
FIRST ISSUE 

TM AV CHKD AV 
11/12 
2012 32125-A-4353 B 

REMARKS BY CJiKD AFPD TM 11/12 
2012 

Page I oflO 1'/.0./2·12 
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INSPECTION & TEST PLAN 
PROJECT: 
ECODYNEJOB: 

MEG Energy- Christina Lake Phase 3A 
32125 

REFERENCE· PO P-5675-02 

AFTER FILTER VESSEL 
3A-F-208 C 

Drawing Number: 32125-A-4353 
REVISION:B 

No. I ACTIVITY I REFERENCE 
DOCUMENT 

CHARACTERISTIC 
VERIFIED 

1. 

2. 

Drawings 

Weld 
Procedures 

Page 2 of 10 

Document Log 

D 
ASME Section 

IX 

* confirm scope and the 
fabrication and 
inspection drawings are 
the latest revision 
* Calculations have 
been provided for 
approval 
* Pre-fabrication 
meeting 
-SNC/ MEG 

Surveillance Level 3 
* confirm that the weld 
procedures, weld repair 
procedures and 
procedure maps, used 
for the fabrication, have 
been approved 
*randomly check that 
the approved weld 
procedures are being 
applied 

- check amperage and 
voltage during 
operation 

r-=" 

~li:@IQJl\IIINJ~ Umlted 

TC: Test Certificate Required H: Hold Point (do not fab past this point until accepted) 
W: Witness Point (notification is required per the PO) 

ACCEPTANCE CRITERIA 

Latest Revisions 
SpecifiC3tions 
32125-A-2015 Pressure Vessel 
(includes 085354-3010-PV-10, 
085354-3010-PV-24 & 085354-4060-
PS-001) 
32125-A-2017 Welding 
(includes 085354-3010-EW-20) 

Registered in Province of 
Alberta 

Approval records I stamp for 
the procedures 

R: Review of Documents 
V: Verification that the work has been satisfactorily completed 
M: Monitor 

INSPECTION & CONTROL POINT 

~~~1=1~1~1~1~1~ 1 ~ 
Date Date. Date Date 

R Rp­
~J{-f} A51 

w ~,of{} : ~~(} 
;~r 

w~M j 
w 

7 
w 

lf(,,,v 
!,H3 lc'' 

/ 

w ~hh 
R 

~~~? 
yes 

R f(r~h 

~~~~ ~----- -~~-- -·--- ---~-~-~----~~ 
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INSPECTION & TEST PLAN 
PROJECT, 
ECODYNEJOB, 
REFERENCE' 

MEG Energy - Christina Lake Phase 3A 
32125 
PO P-5675-02 

AFTER FILTER VESSEL 
3A-F-208 C 

Drawing Numbe" 32125-A-4353 
REVISION,B 

NO. ACTIVITY REFERENCE 
DOCUMENT 

CHARACTERISTIC 
VERIFIED 

3. Welder 
Qualification 

Page 3 of 10 

ASME Section 
IX 

*all pressure containing 
welds have been identified 
with the welder symbol 
(either through the physical 
stamping of the weld or 
recording a welder 
identification map) 
{welder maps are to be 
submitted with the final 
documentation} 
* confirm that all welders 
used on the project have 
current qualifications for 
the fabrication facility by 
reviewing the welder 
qualification records 

/~~ 

{g(!::@@~ljl~{g Limited 

TC: Test Certificate Required H: Hold Point (do not fab past this point until accepted) 
W: Witness Point (notification is required per the PO) 

ACCEPTANCE 
CRITERIA 

Welder Symbol 

Welder Qualification 
/ welder qualification 

continuity log 

R: Review of Documents 
V: Verification that the work has been satisfactorily completed 
M: Monitor 

INSPECTION & CONTROL POINT 

F AB I Sign/ I ECO I Sign/ 
Date Date 

SNC Sign/ I MEG I Sign/ 
!)ate-... Date 

TC 

w I(H01J( 
R 

rfftrf)/ 
yes 

~;1ft]/ 

R ~~-li>·l R j R ?tflt~ 

·~~-~~~- ~·~~~~---- ---~---· 
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INSPECTION & TEST PLAN 
PROJECT: MEG Energy- Christina Lake Phase 3A 
ECODYNE JOB, 32125 
REFERENCE, 

NO. I ACTIVITY 

Materials 

5. I Vessel 
Heads 

Page 4 oflO 

AFTER FILTER VESSEL 
3A-F-208 C 

Drawing Number: 32125-A-4353 
REVISION:B 

I 

REFERENCE 
DOCUMENT 

CHARACTERISTIC 
VERIFIED 

materials are in 
accordance with the 
drawing requirements 
*all vessel materials, 
including attachments, 
have traceable material 
test reports 
- normalized plate 
- confirm chemical & mechanical 

D I properties 

Drawing * confum. that the vessel 
heads are as detailed in 
the drawing 
- thickness has been 

checked for conformance 
to the calculations and 
drawing 
- report any differences 
to Ecodyne immediately 
* the head manufacturer 
has provided certification 
and Data Report 

CRITERIA 

DMTC 3.1B EN/0204 

ASME Section II 

I Lift lug materials to be 
suitable for -45° C 

Internal & external 
attachments, welded 

direcdy to vessel 
pressure components, to 

be same grade of 
mater 

I 
Certificate of 
Conformance 

U-2A (2-piece heads) 

--------·--··-~---<------~-="·====~--~ ~~~=··~···~~····~~··~=~-··~~·~-

~~@@1\P~~ Limited 

H' until 

Review of Documents 
V: Verification that the work bas been satisfactorily completed 

yes 

I w yes 

m=r-=-~=- ~----
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INSPECTION & TEST PLAN 
PROJECT: MEG Energy- Christina Lake Phase 3A 
ECODYNE JOB, 32125 

3A-F-208 C 
Drawing Numbero 32125-A-4353 

REVISION:B 
No. ACTIVITY 

DOCUMENT VERIFIED 

Fabrication Fit-up ASME >~< m1sa11gnment, as a 
a I * Strainer plate has result of variation in 

been welded & drilled the thickness of the 
in accordance with head to the shell, has 
drawing a 3:1 taper when 

b I *Top & Bottom greater than 
heads laid out and allowable 
nozzles fit & welded *the maximum 

c I *Shell plate rolled to allowable 
match the diameter of misalignment of the 
the heads and the fit-up is to be in 
long searo welded accordance with 

d I *Fit and weld the section UW 33 
shell course to the *full penetration 
head welding is required 

e I * Strainer plate fit & for the two piece 
full penetration strainer plate 
welded to the shell 

f [ * fit & weld shell 
repads and nozzles 

g I * fit closing head to 
shell section 

h *fit legs, clips, etc. 

Page5 oflO 

/~ 

~~@lii}l\JliNJ~ Lim;ted 

int (do not fab past 
W: Witness Point (notification is required per the PO) 
R: Review of Documents 
V: Verification that the work has been satisfactorily completed 

POINT 
CRITERIA 

Nozzles are to be 
located clear of 

vessel long & eire 
seams 

-----~--~--~--~----- "·"·~~-~ _,._"- ••••~•• -~="~'" ••-••• 
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INSPECTION & TEST PLAN 
PROJECT, 
ECODYNEJOB: 
REFERENCE· 

MEG Energy - Christina Lake Phase 3A 
32125 
PO P-5675-02 

AFTER FILTER VESSEL 
3A-F-208 C 

Drawing Number: 32125-A-4353 
REVISION:B 

NO. I ACTIVITY I REFERENCE 
DOCUMENT 

CHARACTERISTIC 
VERIFIED 

7. Weld 
Proffie 

Page 6 oflO 

ASME * confirm that the weld proffie 
and reinforcement are in 
accordance with UW 35 
* all weld defects and spatter 
has been removed 
* all pressure component edges 
have a minimum radius of 3 rom 
* all exterior & internal 
attachment welds are seal welds 
except as noted and around 
vessel seams (unless otherwise 
noted) 
*leg attachment weld is carried 
around to the inside of the 
flanges 

--~-.---------~------~~-~------~-~-- --- -~~ 

~OC:@[g)'l!l!NJ~ Limited 

TC: Test Certificate Required H: Hold Point (do not fab past this point until accepted) 
W: Witness Point (notification is required per the PO) 
R: Review of Documents 

ACCEPTANCE 
CRITERIA 

ASME Section VIII 

V: Verification that the work has been satisfactorily completed 
M: Monitor 

INSPECTION & CONTROL POINT 

~~~l=i~1~1~1~1~ 1 u 
Date Date Date Date 

w ~ ~7 
.r.l-1i> /? I I 

W ,,_1 ]~ M 

W {11/l} M l.J.1'1? 
M 

w ~,t:ti/J 

M/V 

M/V 

M/V 

M/V 

M/V 

~~~-------~---~~~~~ 

Page 66 of 359 VR-00036 VP-CL03A-M-000-0004 S0



INSPECTION & TEST PLAN 
PROJECT, 
ECODYNEJOB' 
REFERENCE, 

MEG Energy ~ Christina Lake Phase 3A 
32125 
PO P-5675-02 

AFTER FILTER VESSEL 
3A-F-208 C 

Drawing Number: 32125-A-4353 
REVISION:B 

NO. ACTIVITY REFERENCE CHARACTERISTIC 
DOCUMENT VERIFIED 

8. Visual& Dra-wings * all dra-wing dimensions have 
Dimensions been checked 

~ confirm over~all dimensions 
~ nozzle pipe schedules are 
per the calculations 

- nozzles and pads are in the 
correct elevation and 
orientation 
~ projection is correct 
- bolt hole rotation and hole 

number is correct 
M nozzles are level 
- strainer plate thickness & 

hole locations are as detailed 
~ clips are as detailed and in 

the correct orientation and 
elevation 
~ anchor bolt hole locations 

are correct 

Page 7 of 10 

~~~~--~~~- ~-~ -~~~~ 

/"'">, 

~«:@IQ)I\IJINJ~ Limited 

TC: Test Certificate Required H: Hold Point (do not fab past this point until accepted) 
W: Witness Point (notification is required per the PO) 
R: Review of Documents 
V: Verification that the work has been satisfactorily completed 
M: Monitor 

ACCEPTANCE INSPECTION & CONTROL POINT 
CRITERIA 

FAB Sign/ ECO Sign/ SNC Sign/ MEG Sign/ TC 
Date Date Date Ate· 

*ASMECode w 'r! w 7 w 

-1 r;~ Its >-i·dt ~i 
11 ;l Drawing tolerances 

.r41 t1 
!) 

--~~~--- ·~ ------- ~ . -~-~--
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INSPECTION & TEST PLAN 
PROJECT, 
ECODYNEJOB, 
REFERENCE' 

MEG Energy- Christina Lake Phase 3A 
32125 
PO P-5675-02 

AFTER FILTER VESSEL 
3A-F-208 C 

Drawing Number: 32125-A-4353 
REVISION:B 

NO. I ACTIVITY I REFERENCE I CHARACTERISTIC VERIFIED 
DOCUMENT 

9. NDE 

10. a I Hydrostatic 
Test 

b I Pneumatic 
Test 

Page 8 oflO 

Drawing 

Drawings 

drawing 

*All NDE has been performed in 
accordance with the Code and 
calculations including all repairs 
- RT to include all joint 
intersections plus additional 
spot in each long & eire & 100% 
of long seam of nozzles 
fabricated from rolled plate 
- MPT lift lng welds 

* NDE technicians are qualified to 
the applicable association and have 
current validation 
~ interpretation has been performed 
by a minimum of CGSB & SNT 
Level II technician in the 
appropriate NDE method 

* Test pressure and temperature 
are in compliance with UG 99 
~ test duration min of 1 hour 

* Reinforcing pads with weep 
holes are soap / air tested 
w two weep holes required on 
nozzles greater than 10" 
w fabricator to provide 3" w 1j4" 

diameter nipples in weep holes 

/""''>., 

~~@[g)IIJl!NI~ Umited 

TC: Test Certificate Required H: Hold Point (do not fab past this point until accepted) 
W: Witness Point (notification is required per the PO) 
R: Review of Documents 

ACCEPTANCE 
CRITERIA 

ASME Section 
VIII 

ASME Section V 

Production 
Hardness testing 
is not required 

ASME Section 
VIII 

I 

I 

V: Verification that the work has been satisfactorily completed 
M: Monitor 

INSPECTION & CONTROL POINT 

FAB I Sign/ EGO Sign/ SNC Sign/ MEG 
Date Date Date 

w 
~~~~7~ 1 

M/R 

I 
~· 

v ~\v1b 
" .).1)17 

R1}1J I M/R #~~~1 

lw jJ(Yes 
lj~Vr? 

w 
f: 14¥1 yes Clfi -I. 

~~~~-~--~-· -~. . .......... ~~~~~~~~~~~~~~-
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INSPECTION & TEST PLAN 
PROJECT' 
ECODYNEJOB' 
REFERENCE' 

MEG Energy- Christina Lake Phase 3A 
32125 
PO P-5675-02 

NO. 

11. 

AFTER FILTER VESSEL 
3A-F-208 C 

Drawing Number: 32125-A-4353 
REVISION: B 

ACTIVITY 

Preparation 
for Shipment 

to the Coating 
Shop 

(note that 
coating, 

instaDation of 
intema.Js and 

insulation are to 
be completed at 

the coating shop) 

REFERENCE 
DOCUMENT 

Drawings 

CHARACTERISTIC 
VERIFIED 

* all interior hardware has been 
supplied as detailed on the 
drawings (including resin 
removal blind flange & 
hardware) 
*vessel nameplate, etc. have 
been checked for accuracy 
- nameplate to include all 
information detailed in vessel 
specification 
* vessel has been prepared for 
shipment 

- flanges have been protected 
from impact with plastic, metal 
or 6mm plywood covers 
attached in a minimum of 4 
locations 
-vessel has been properly 

supported 

Page 9 of 10 

<'~ 

TC: Test Certificate Required 

ACCEPTANCE 
CRITERIA 

Quality 
Requirements 
32125-A-4200 

Nameplate in SI 
units 

FAB 

w 

w 

w 

~(r;:@[Q)~ljl!NJ~ Limited 

H: Hold Point (do not fab past this point until accepted) 
W: Witness Point (notification is required per the PO) 
R: Review of Documents 
V: Verification that the work has been satisfactorily completed 
M: Monitor 

INSPECTION & CONTROL POINT 

Sign/ I ECO I Sign/ 
Date Date 

~:JJ 

SNC 

well 
v 7 

~11):-l v /'l, w 
(>. ~£" 1\5 

5>' 

~~ AfJ I~ 

Sign/ 
Date 

MEG I Sign/ I TC 
D~,. 

~~~A 

w~/5 

w~ . ~%) 

"''""'' -.c.,,="' •~ ~·- ~·"- ,.,_.,,.,,_ -w~ ,,,~.----==''=""~•'"==•~.,,,,,,~,,~.~, -'="="'''""~~~~;,;o=•,.•• 

Page 69 of 359 VR-00036 VP-CL03A-M-000-0004 S0



"'""""-

INSPECTION & TEST PLAN ~{!:@(g)l\IJINJ~ Limited 

PROJECT: MEG Energy- Christina Lake Phase 3A 
ECODYNE JOB, 32125 
REFERENCE' PO P-5675-02 

AFTER FILTER VESSEL TC: Test Certificate Required H: Hold Point (do not fab past this point until accepted) 
3A-F-208 C W: Witness Point (notification is required per the PO) 

Drawing Number: 32125-A-4353 R: Review of Documents 
V: Verification that the work has been satisfactorily completed 

REVISION:B M: Monitor 
NO. ACTIVITY REFERENCE CHARACTERISTIC ACCEPTANCE INSPECTION & CONTROL POINT 

DOCUMENT VERIFIED CRITERIA 
FAB s;gn; ECO s;gn; SNC Sign/ MEG Sign/ TC 

Date Date Date Date 
12. Documents Purchase Req *all quality documents have Drawings & w 

~,r-( 
R M/R 

o/ ~' 
yes 

been checked for accuracy and Code 

~# ~u/ ;h completeness with 

7 
;cr; 

the following documents 
submitted to Ecodyne Ecodyne is 

' - ASME Data Reports responsible for 
- ABSA Letter assembly of 
- Nameplate copy documentation 
-MTR/ Map in accordance 
- Welder Qualification with project 
- ND E reports requirements 
- Visual & Dimensional report 
- Hydro report/ chart 
- ITP & Traveler 
- NCR & resolution A 

13. Inspection Purchase * confirm that all work has been Drawings & H (L 
I;~ 

H r v~ rs Release to the Order done per the purchase order and Code 

~'!-it ( 7 f 1~(' a Coating Shop all referenced drawings and 0~//Ji,-'J > (for coating & specifications :% installation of - ITP signed off ?-
inlet& 

strainers) 

I 

' 

J 

Page 10 of 10 

="="'"~~---~ 
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LESENA STEEL LTD 

( 
PROGRAM DOCUMENTATION 

CUSTOMER: ECODYNE LTD. Date: MARCH I 05 //2013 

JOB No: 12-32 C P. 0. No: 321253503 

OWNER: MEG ENERGY CORP. 

SERIAL No: 0413 

C.R.N. No: W1159.2 N.B.: 

DRAWING No: 32125-D-2202-01 REV. E 

VESSEL TYPE: AFTER FILTER EQUIPMENT No: 3A-F-208 C 

CODE: ASME SECTION VIII, DIV.1, 2010 EDITION+ 2011 ADDENDUM 

DESIGN PRESSURE: 1041 kPa (g) & F.V M.D.M.T.: -29 oc @ 103 kPa (g) 

DESIGN TEMPERATURE: 120 oc 

HYDROSTATIC PRESSURE: 1354 kPa (g) in HORIZONTAL POSITION 

WELD PROCEDURE: SMAW-16, 16.2, SAW-45 & FCAW 40 

SHELL THICKNESS AND MATERIAL SPEC.: 19.05 mm NOM - SA- 516 -?ON 

HEADS THICKNESS AND MATERIAL SPEC.: TOP: 18.22 mm MIN. & BTM.: 19.05 mm MIN SA- 516 -70N 

FINAL INSPECTION: 05/28/2013 

WELDER (S): L 1,2,5,7,8 & 9 

RADIOGRAPH: LONG SEAM 100% PER UW-11(a),CIRC.SEAMS SPOT 85% PER UW(a)(5)(b);STAMPER RT-2 

DATE COMPLETED: 05/28/2013 

DATE SHIPPED: 05/31/2013 

AFFIDAVIT MAILED: 

U-IA DATA FORM MAILED: 

REMARKS: 

QA-20 
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TRAVELER I QUALITY CONTROL CHECK LIST 

CUSTOMER: ECODYNE LTD. JOB No: 12-32 C 

VESSEL TYPE: AFTER FILTER SERIAL No: 0413 

APPROVED BY QA: Arie Willemsen 

QC Inspector 

INITIAL: 

Authorized 
Inspector 

Design Calculations & Drawings ~· -,/iJ? e foli\1\('lo>~. \<: 

Welding Procedures 7fW/ ::1 4,0~ 12_ ;,:.I>Wftdl-. g 

CRN ; Q_ · ~u<, !'7 

Welder Qualifications k i A~~] . ~ ~ f-<tt-r'l<&, 0 

CRN: WI \5'1 ·2.. 

Customer 
Inspector 

Date 

1-o_ut_o~f R~o_u_n_dn_e_ss_(U_G_-s_o_) -----l"fM_ c s /1. L/ /J '.'-v_~JJJJ-o_,o""S) \-1-zj:~u-·~1),--------t--------l 
Materials )Jt 6~.: ( ILZ./1'5. -~)\.vJVi;::1 

Other: 

Repair-by-weld-procedure 

TESTS & INSPECTIONS: 

Review of Radiography Film & Report '961(-7.-l/- ( ~ 
Arc Strikes, Gouges 

Supports 

Heat Treatment 

Final l!fiY.u. 1 3 
Hydrostatic Test 

Name Plate Stamping 

Data Reports 

Paint 

Preparation for Shipment 

Remarks: 

QA- 21 A 
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LESENA STEEL LTD 

TRAVELER I QUALITY CONTROL CHECK LIST 

CUSTOMER: ECODYNE L TO. 

VESSEL TYPE: AFTER FILTER 

DIMENSIONS: _ _,3'-"9""62"'-'m"'m-'-'-"'O"'D'--'x'-"2"'5""40,_m"'m!L..!T-'--/TL__ 

W. P.: _jQ'// kPa (g) 1f.:__j36"'f kPa (g) 

PRE-REVIEWED BY A. I. ~ 1-.fb.{L<Y:\-, \'3 

APPROVED BY QC: --=.,;0;1;-~-~==-c-----
ARlE WILLEMSEN 

DIMENSIONS 

TOP HEAD '+I -6 

BOTTOM HEAD 4--1 - ( ., 

SHELL LONG SEAM "f '-f I l'i 

FLANGES NOZZELS 
OPENINGS 

CONN. I.D. SIZE MATERIAL 

N1 12" SA-1 05N/SA-1 06 B/SA-516-70N 

N2 12' SA-1 05N/SA-234-WPB/ 
SA-1 06B/SA-516-70N 

N3A,N3B 4" SA-105N 

N4 3" SA-1 05N/SA-1 06B/SA-516-70N 

SG1A, SG1B 6" SA-516-70N 

M1 24" SA-1 05 N/SA-1 06B/SA-516-70N 

M2 24" SA-1 05N/SA-1 06B/SA-516-70N 

QA-21 

'· 

JOB No: 12-32 C 

SERIAL No: 0413 

DWG. No: 32125-D-2202-01 rev.D 

C. R.N. No: li\.1 \I 5q. "2-

DATE: FEB/4/2013 

FIT UP& Gust. 
WELD WELD Insp. 

~,PREP. (dbl., sinl, lap, butt) 

f(f;l{~7/(J DBL., BUTT 
II,- M/13 
1/?»' h?(t] DBL., BUTT 

I 
I gr;h}{fl DBL., BUTT 

FIT UP & WELD 
WELD DIMENSION 

! L- PREP. OS I REPAD I IS 

l'{;l''l'l71U 3/8" 1/2" 3/8" 

1\ 

'~;~t/(J 3/8" 1/2" 

I 
d<'( t1 {I} 7/8" 
,.., 
'd'{2-7/f3 3/8" 3/8" 

\ 
.,., n t/J 3/8" 3/8" 

I. 
"'{l-71 f) 3/8" 'h" 
I 
fd, ·(t1 i(J 3/8" 'lzf 

;;;:. 

Page 73 of 359 VR-00036 VP-CL03A-M-000-0004 S0



( 
\ 

( 

B 

A 

REV 

Dec19 
2012 

Nov12 
2012 

DATE 

INSPECTION & TEST PLAN 
AFTER FILTER VESSEL 

3A-F-208 D 

TITLE Customer: 

INSPECTION & TEST PLAN MEG Energy Corporation 
AFI'ER FILTER VESSEL 

3A-F-208 D Christina Lake Phase 3A 

c/o SNC-Lavalin 

PO No. P-5675-02 

SCALE- N/A ~~@@~~~~ Limited 
lOlL 
·~= II 1... A Marmon Water/Berkshire Hathaway Company 

THIS ORAWl/IG IS lllE PROPERTY OF ECODYNE UM!TED. IT JS NOT TO BE USED fOR ANY 

BY DATE PURPOSES DETRIMENTAL TO TME InTEREST OF Tll!S COMPANY AIID IS SUBJECT TO 
RETURN UPON REQUEST. 

Client inspection points; 11/12 DWG.NO. REV. 
SNC/MEG Surveillance Level3; TM AV DRN TM 2012 

Material clarifications 
FIRST ISSUE 

TM AV CHKD AV 11/12 
2012 32125-A-4354 B 

REMARKS BY CHKD APPD TM 11/12 
2012 

Page I of 10 
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INSPECTION & TEST PLAN 
PROJECT, 
ECODYNEJOB' 
REFERENCEc 

MEG Energy- Christina Lake Phase 3A 
32125 
PO P-5675-02 

~""""" 

~~@@l\PINJ~ Limited 

AFTER FILTER VESSEL 
3A-F-208 D 

TC: Test Certificate Required H: Hold Point (do not fab past this point until accepted) 
W: Witness Point (notification is required per the PO) 

Drawing Number: 32125-A-4354 
REVISION:B 

No. I ACTIVITY I REFERENCE 
DOCUMENT 

CHARACTERISTIC 
VERIFIED 

1. 

2. 

Drawings 

Weld 
Procedures 

Page 2 of 10 

Document Log 

~ 
ASME Section 

IX 

* confirm scope and the 
fabrication and 
inspection drawings are 
the latest revision 
* Calculations have 
been provided for 
approval 
* Pre-fabrication 
meeting 
-SNC/ MEG 

Surveillance Level 3 
*confirm that the weld 
procedures, weld repair 
procedures and 
procedure maps, used 
for the fabrication, have 
been approved 
*randomly check that 
the approved weld 
procedures are being 
applied 

- check amperage and 
voltage during 
operation 

ACCEPTANCE CRITERIA 

Latest Revisions 
Specifications 
32125-A-2015 Pressure Vessel 
(includes 085354-3010-PV-10, 
085354-3010-PV-24 & 085354-4060-
PS-001) 
32125-A-2017 Welding 
(includes 085354-3010-EW-20) 

Registered in Province of 
Alberta 

Approval records / stamp for 
the procedures 

~~~=--=--~·=· - --~=- .. ,. ---~~-

R: Review of Documents 
V: Verification that the work has been satisfactorily completed 
M: Monitor 

INSPECTION & CONTROL POINT 

~~~~~~~1=1~1~1~ 1 IT 
Date Date Date Date 

R l~a( 

w ~-·1·1] 
w ~~~{!> 

w f...-.. '({~ 
It~ / 

w ~-H-13 

R ~j 

R _ji~ 

w -<:5_$1 

R ~.J'I 

R _i__j 

w !fVY,;. 
R 1vcftj? yes 

R frc;tJ; 
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INSPECTION & TEST PLAN 
PROJECT, 
ECODYNEJOB, 
REFERENCE' 

MEG Energy- Christina Lake Phase 3A 
32125 
PO P-5675-02 

AFTER FILTER VESSEL 
3A-F-208D 

Drawing Number: 32125-A-4354 
REVISION: B 

NO. ACTIVITY REFERENCE 
DOCUMENT 

CHARACTERISTIC 
VERIFIED 

3. Welder 
Qualification 

Page 3 of!O 

ASME Section 
IX 

*all pressure containing 
welds have been identified 
with the welder symbol 
(either through the physical 
stamping of the weld or 
recording a welder 
identification map) 
{welder maps are to be 
submitted with the final 
documentation} 
* con:ft.rm that all welders 
used on the project have 
current qualifications for 
the fabrication facility by 
reviewing the welder 
qualification records 

~{i:@IQ)l\l)fi\IJ~ Umited 

TC: Test Certificate Required H: Hold Point (do not fab past this point until accepted) 
W: Wimess Point (notification is required per the PO) 

ACCEPTANCE 
CRITERIA 

Welder Symbol 

Welder Qualification 
/ welder qualification 

continuity log 

R: Review of Documents 
V: Verification that the work has been satisfactorily completed 
M: Mc;mitor 

INSPECTION & CONTROL POINT 

FAB I Sign/ 
Date 

w ~-!6-f$' 

I 6'(;fJ1) 
R 

ECO 

R 

R 

Sign/ 
Date 

:g 

.,fd 

SNC I Sign/ I MEG I Sign/ 
Date Date 

R~~~ 

R ~{~ 

TC 

yes 

~~-~--~~~~~, ,~ -~~,~-~,-~~~"~ ~~,~-~,~,,~,-~~-,-~~~-~,~,~- ,,-~,,--~-~~~,,-~~~~-
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INSPECTION & TEST PLAN 
PROJECTo 
ECODYNEJOBo 
REFERENCE· 

JMEG Energy M Christina Lake Phase 3.A 
32125 
PO P-5675-02 

NO. I ACTIVITY 

4. 

5. 

Materials 

Vessel 
Heads 

Page 4 of 10 

AFTER FILTER VESSEL 
3A-F-208D 

Drawing NuJllber: 32125-A-4354 
REVISION: B . 

REFERENCE 
DOCUMENT 

Detail Drawing 

iJ, 

Drawing 

CHARACTERISTIC 
VERIFIED 

* confirm that all 
materials are in 
accordance with the 
drawing requirements 
*all vessel materials, 
including attachments, 
have traceable material 
test reports 
- normalized plate 
- confirm chemical & mechanical 
properties 

* confirm that the vessel 
heads are as detailed in 
the drawing 
- thickness has been 
checked for conformance 
to the calculations and 
drawing 
- report any differences 

to Ecodyne immediately 
*the head manufacturer 
has provided certification 
and Data Report 

r"'"'"' 

~~@@l\IJINJ~ Limited 

TC: Test Certificate Required H: Hold Point (do not fab past this point until accepted) 
W: Witness Point (notification is required per the PO) 

ACCEPTANCE 
CRITERIA 

Material Test Reports 
JJ,MTC3.1BEN70204 

ASME Section II 

Lift lug materials to be 
suitable for -45° C 

Internal & external 
attachments, welded 

directly to vessel 
pressure components, to 

be same grade of 
material 

ASME Section VIII 

Certificate of 
Conformance 

U-ZA (2-piece heads) 

R: Review of Documents 
V: Verification that the work has been satisfactorily completed 
M: Monitor 

INSPECTION & CONTROL POINT 

~~~1~1~1~1~1~1~ 1 x 
Date Date Date Date 

W ~~1i-~ R 

w 
t.'Lf;( 

R 

w I' .1 R 'tK".Jt, 

~~{ 
w R 

.J_j, 

~¥ 

IJi_J 

..u 

R yes 

R 

R 

R 

~#s 

R .c;f'lf~ yes 

~~=~~='="'-==-"""""-~·····~····-··~""""""''"''~===.,=--===-=="-·=···~~- -·,~~=-=-- ~· - - "~~~~=~~~~~~~~~~~~~~-
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INSPECTION & TEST PLAN 
PROJECT, 
ECODYNEJOR 
REFERENCE' 

MEG Energy - Christina Lake Phase 3A 
32125 
PO P-5675-02 

AFTER FILTER VESSEL 
3A-F-208 D 

Drawing Numbe"' 32125-A-4354 
REVISION: B 

No. 

6. 
a 

b 

c 

d 

e 

f 

ACTIVITY 

Fabrication Fit~up 
* Strainer plate has 
been welded & drilled 
in accordance with 
drawing 
*Top & Bottom 
heads laid out and 
nozzles fit & welded 
* Shell plate rolled to 
match the diameter of 
the heads and the 
long seam welded 
* Fit and weld the 
shell course to the 
head 
*Strainer plate fit & 
full penetration 
welded to the shell 
* fit & weld shell 
repads and nozzles 

g I * fit closing head to 
shell section 

h * fit legs, clips, etc. 

Page 5 of!O 

REFERENCE 
DOCUMENT 

ASME 

CHARACTERISTIC 
VERIFIED 

* misalignment, as a 
result of variation in 
the thiclmess of the 
head to the shell, has 
a 3:1 taper when 
greater than 
allowable 
*the maximum 
allowable 
misalignment of the 
fit~up is to be in 
accordance with 
section UW 33 
* full penetration 
welding is required 
for the two piece 
strainer plate 

_.,,, 

~(!;@@l\I)[R!J~ Limited 

TC: Test Certificate Required H: Hold Point (do not fab past this point until accepted) 
W: Witness Point (notification is required per the PO) 
R: Review of Documents 

ACCEPTANCE 
CRITERIA 

ASME Section VIII 

Nozzles are to be 
located clear of 

vessel long & eire 
seams 

V: Verification that the work has been satisfactorily completed 
M: Monitor 

INSPECTION & CONTROL POINT 

FAB 1 s;gn; 1 ECO 1 Sign/ 1 SNC 1 s;gn; 1 MEG l s;gn; 
Date Date D~ .. Date 

TC 

w ~-vrti M I JJI M/V I 5ff 7% 

W l~v{t~ M ~~ M/V ~#J 

W ~yYil V ~ M/V ft~~t) 

-~~~~~~~~~'"·~~~ 
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INSPECTION & TEST PLAN 
PROJECT, 
ECODYNEJOR 
REFERENCEc 

MEG Energy- Christina Lake Phase 3A 
32125 
PO P-5675-02 

AFTER FILTER VESSEL 
3A-F-208D 

Drawing Numbero 32125-A-4354 
REVISION:B 

NO. ACTIVITY REFERENCE CHARACTERISTIC 
DOCUMENT VERIFIED 

7. Weld ASME * confirm that the weld profile 
Profile and reinforcement are in 

accordance with UW 35 
* all weld defects and spatter 
has been removed 
* all pressure component edges 
have a minimum radius of 3 mm 
* all exterior & internal 
attachment welds are seal welds 
except as noted and around 
vessel seams (unless otherwise 
noted) 
*leg attachment weld is carried 
around to the inside of the 
flanges 

Page 6 of 10 

/"-~ 

'TC: Test Certificate Required 

ACCEPTANCE 
CRITERIA 

FAll 

ASME Section VIII w 

w 

w 

w 

w 

~~@@l\PINJ~ Limited 

H: Hold Point (do not fab past this point until accepted) 

I 

W: Witness Point (notification is required per the PO) 
R: Review of Documents 
V: Verification that the work has been satisfactorily completed 
M: Monitor 

INSPECTION & CONTROL POINT I 

' 

-
s;gn; ECO Sign/ SNC Sign/ MEG s;gn; TC 
Date Date Date Date 

~~~ M 1.4~ M/V ~~ 6/ii -

~u~ 
.AJ ~6(< /• M M/V 

"' 
_.J~ lr · 

M M/V 
" Pt16~ t/~ 

f~·{ ,.J.~ M M/V ~"'/ h '7 

~-,;g -17 ij:c; 
v· 

~__.)? -< )3 
M M/V 

...... 
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INSPECTION & TEST PLAN 
PROJECT, 
ECODYNEJOB, 
REFERENCE 

MEG Energy- Christina Lake Phase 3A 
32125 
PO P-5675-02 

AFTER FILTER VESSEL 
3A-F-208D 

Drawing Numbe" 32125-A-4354 
REVISION:B 

NO. ACTIVITY REFERENCE CHARACTERISTIC 
DOCUMENT VERIFIED 

8. Visual & Drawings * all drawing dimensions have 
Dimensions been checked 

- confirm over-all dimensions 
- nozzle pipe schedules are 
per the calculations 

- nozzles and pads are in the 
correct elevation and 
orientation 
- projection is correct 
- bolt hole rotation and hole 

number is correct 
- nozzles are level 
- strainer plate thickness & 

hole locations are as detailed 
- clips are as detailed and in 

the correct orientation and 
elevation 
- anchor bolt hole locations 
are correct 

Page 7 of 10 

I 

/-"•'---..., 

~~@IQ)1WJ!i\lJ~ Limited 

TC: Test Certificate Required H: Hold Point (do not fab past this point until accepted) 
W: Witness Point (notification is required per the PO) 
R: Review of Documents 
V: Verification that the work has been 
M: Mo~itor 

satisfactorily completed 

ACCEPTANCE INSPECTION & CONTROL POINT 
CRITERIA 

FAB Sign/ ECO Sign/ SNC Sign/ MEG Sign/ TC 
Date Date Date /'\ Date 

*ASMECode w 

~~·t 
w ~J; w ft0 ~~~' yes -

Drawing tolerances 

~--~- ···-~- ...... ~.~~-~~~~~~ 
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INSPECTION & TEST PLAN 
PROJECT' 
ECODYNEJOB' 
REFERENCEc 

MEG Energy- Christina Lake Phase 3A 
32125 
PO P-5675-02 

AFTER FILTER VESSEL 
3A-F-208D 

Drawing Number: 32125-A-4354 
REVISION:B 

NO. ACTIVITY REFERENCE CHARACTERISTIC VERIFIED 
DOCUMENT 

9. NDE Drawing *All NDE has been performed in 
accordance with the Code and 
calculations including all repairs 
- RT to include all joint 
intersections plus additional 
spot in each long & eire & 100% 
of long seam of nozzles 
fabricated from rolled plate 
- MPT lift lug welds 

* NDE technicians are qualified to 
the applicable association and have 
current validation 
~ interpretation has been performed 
by a minimum of CGSB & SNT 
Level II technician in the 
appropriate NDE method 

10. a Hydrostatic Drawings *Test pressure and temperature 
Test are in compliance with UG 99 

~ test duration min of 1 hour 

b Pneumatic drawing * Reinforcing pads with weep 
Test holes are soap / air tested 

~ two weep holes required on 
nozzles greater than 10" 
~ fabricator to provide 3" - %" 
diameter nipples in weep holes 

Page 8 of 10 

--

~~'"'-, -·"" 

~a::@OOJl\P!NI~ Umlted 

TC: Test Certificate Required H: Hold Point (do not fab past this point until accepted) 
W: Witness Point (notification is required per the PO) 
R: Review of Documents 
V: Verification that the work has been satisfactorily completed 
M: Monitor 

ACCEPTANCE INSPECTION & CONTROL POINT 
CRITERIA 

FAB s;gn; ECO Sign/ SNC Sign/ MEG Sign/ TC 
Date Date Date ,....., J)~te 

ASME Section w 

~/(5 
V/R A_)). _M/R I=# /O~j, yes 

VIII '5 
ASME Section V 

Production ~J./8 v..J Jd /) fl·c, Hardness testing v R M/R (6 6 
is not required 

:6 11"7..30 i?::::, 

,, 117 
ASME Section w 

f..~· I) ~1 
w 

~ 
/;ofo; ·fes 

VIII 

~~ i/JD~ w ~ w ~/ofr; yes 

Cl3·1) 

J u· 

J 

""'"~· --" =-= ========"~=~=" 
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INSPECTION & TEST PLAN 
PROJECT: 
ECODYNE JOB: 

MEG Energy- Christina Lake Phase 3A 
32125 

REFERENCEc PO P-5675-02 

AFTER FILTER VESSEL 
3A-F-208 D 

Drawing Number: 32125-A-4354 
REVISION:B 

NO. ACTIVITY REFERENCE CHARACTERISTIC 
DOCUMENT VERIFIED 

11. Preparation Drawings * an interior hardware has been 
for Shipment supplied as detailed on the 

to the Coating drawings (including resin 
Shop removal blind flange & 

hardware) 
(note that *vessel nam.eplate, etc. have 
coating, been checked for accuracy 

installation of 
internals and - nameplate to include all 

insulation are to information detailed in vessel 
be completed at specification 

the coating shop) * vessel has been prepared for 
shipment 

w flanges have been protected 
from impact with plastic, metal 
or 6mm plywood covers 
attached in a minimum of 4 
locations 

- vessel has been properly 
supported 

Page 9 of 10 

-'"'""'~~-'~, 

TC: Test Certificate Required 

ACCEPTANCE 
CRITERIA 

FAB 

Quality w 
Requirements 
32125-A-4200 

w 

Nameplate in SI 
units 

w 

--------

/"""''"' 

~~@IQIIIPINI~ Umlted 

H: Hold Point (do not fab past this point until accepted) 
W: Witness Point (notification is required per the PO) 
R: Review of Documents 
V: Verification that the work has been satisfactorily completed 
M: Monitor 

INSPECTION & CONTROL POINT 

Sign/ ECO Sign/ SNC Sign/ MEG Sign/ TC 
Date Date Date Date 

[&I) I! 1 
Wfj ~ ~vi;, (1 (/ / 

~$)11 n lrs v 

31) I 
w w- rl 1of b 

5 

'~r. ~j /lrv l{j3 
/j ~ ~ 

·- j_ 

------··--~------------«~·--------=~~= ~~~~~- ~- ·--- -----~~- - --·~-------~~~-
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INSPECTION & TEST PLAN ~~@IIDI\P~~ Limited 

PROJECT, MEG Energy- Christina Lake Phase 3A 
ECODYNEJOB' 32125 
REFERENCE' PO P-5675-02 

AFTER FILTER VESSEL TC: Test Certificate Required H: Hold Point (do not fab past this point until accepted) 

3A-F-208 D W: Witness Point (notification is required per the PO) 

Drawing Number: 32125-A-4354 
R: Review of Documents 
V: Verification that the work has been satisfactorily completed 

REVISION:B M: Monitor 

NO. ACTIVITY REFERENCE CHARACTERISTIC ACCEPTANCE INSPECTION & CONTROL POINT 
DOCUMENT VERIFIED CRITERIA 

FAB Sign/ ECO Sign/ SNC Sign/ MEG Sign/ TC 
Date Date Date Date 

12. Documents Purchase Req *all quality documents have Drawings & w 

fl,-0)1/ l 
M/R 11¥ (bJjy yes 

been checked for accuracy and Code 

;-,rr( completeness with !] 
the following documents 
submitted to Ecodyne Ecodyne is 
- ASME Data Reports responsible for 
- ABSA Letter assembly of 
-Nameplate copy documentation 
-MTR/ Map in accordance 
-Welder Qualification with project 
- ND E reports requirements 
- Visual & Dimensional report 
- Hydro report/ chart 
- ITP & Traveler 
-NCR & resolution 

13. Inspection Purchase *confirm that all work has been Drawings & H 

~~~-/) H& 
H 

~ ~f {4 yes 
Release to the Order done per the purchase order and Code 

Ill> Coating Shop all referenced drawings and A I 
(for coating & specifications / >' 
installation of - ITP signed off 7 ' 

inlet & 
strainers) 

Page 10 oflO 

~~~--=--~ - - - ---~~--
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LESENA STEEL LTD 
PROGRAM DOCUMENTATION 

CUSTOMER: ECODYNE LTD. Date: MARCH I 05//2013 

JOB No: 12-32 D P.O. No: 321253503 

OWNER: MEG ENERGY CORP. 

SERIAL No: 0414 

C.R.N. No: W1159.2 N.B.: 

DRAWING No: 32125-D-2202-01 REV. E 

VESSEL TYPE: AFTER FILTER EQUIPMENT No: 3A-F-208 D 

CODE: ASME SECTION VIII, DIV.1, 2010 EDITION+ 2011 ADDENDUM 

DESIGN PRESSURE: 1041 kPa (g) & F.V M.D.M.T.: c29 oc @ 103 kPa (g) 

DESIGN TEMPERATURE: 120 oc 

HYDROSTATIC PRESSURE: 1354 kPa (g) in HORIZONTAL POSITION 

WELD PROCEDURE: SMAW-16, 16.2, SAW-45 & FCAW 40 

SHELL THICKNESS AND MATERIAL SPEC.: 19.05 mm NOM - SA- 516 -70N 

HEADS THICKNESS AND MATERIAL SPEC.: TOP: 18.22 mm MIN. & BTM.: 19.05 mm MIN - SA- 516 -70N 

FINAL INSPECTION: 05/28/2013 

WELDER (S): L 1,2,5,7,8 & 9 

RADIOGRAPH: LONG SEAM 100% PER UW-11(a),CIRC.SEAMS SPOT 85% PER UW(a)(5)(b);STAMPER RT-2 

DATE COMPLETED: 06/03/2013 

DATE SHIPPED: 06/04/2013 

AFFIDAVIT MAILED: 

U-IA DATA FORM MAILED: 

REMARKS: 

QA-20 
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TRAVELER I QUALITY CONTROL CHECK LIST 

CUSTOMER: ECODYNE LTD. JOB No: 12-32 D 

VESSEL TYPE: AFTER FILTER SERIAL No: 0414 

APPROVED BY QA: Arie Willemsen CRN: W liS'{.(.. 

QC Inspector Authorized Customer 

INITIAL: 

Design Calculations & Drawings 

Welding Procedures 

CRN 

Welder Qualifications 

Out of Roundness (UG- 80) 

Materials 

Internal 

Dimensional 

Other: 

Repair-by-weld-procedure 

TESTS & INSPECTIONS: 

Review of Radiography Film & Report 

Arc Strikes, Gouges 

Supports 

Heat Treatment 

Final I m 0 (-~-II 
Hydrostatic Test ~ o( ·<>l·l.$ 
~~~~~~~~~~~~-¥ 

Name Plate Stamping f/1._ · · 6 (, O'g.('J 

Data Reports If(_ <f 6. <iJ. (~ 

Paint 

Preparation for Shipment 

lnsoector 

,... ---

~)..)e:>>.,R 
(:, (IJ~-J o-;. \"'-

Remarks: 

QA- 21 A 

Inspector 
Date 
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LESENA STEEL LTD 

TRAVELER I QUALITY CONTROL CHECK LIST 

CUSTOMER: ECODYNE L TO. 

VESSEL TYPE: AFTER FILTER 

DIMENSIONS: -~3"'9""'62='-m'-"m-"--"O""D-"x,_,2,.,5"'40""m"'"m"----'T-'-'/T,___ 

W. P.: __jJJ}f/ kPa (g) tJ).:_j3£'/ kPa (g) 

PRE-REVIEWED BY A. I. ~ '\<(1\!SLC>'.:I-. \';l 

APPROVED BY QC: --=""&~-=-===.,.,-----
ARIE WILLEMSEN 

DIMENSIONS 

TOP HEAD '-fl'-6" 

BOTTOM HEAD '+I '-6 " 

SHELL LONG SEAM q 'i' L'l 

FLANGES NOZZELS 
OPENINGS 

CONN.I.D. SIZE MATERIAL 

N1 12" SA-1 05N/SA-1 06B/SA-516-70N 

N2 12" SA-1 05N/SA-234-WPB/ 
SA-106B/SA-516-70N 

N3A,N3B 4" SA-105N 

N4 3" SA-1 05N/SA-1 06 B/SA-516-?0N 

SG1A, SG1B 6" SA-516-?0N 

M1 24" SA-1 05N/SA-1 06B/SA-516-70N 

M2 24" SA-1 05N/SA-1 06B/SA-516-70N 

QA-21 

'· 

JOB No: 12-32 D 

SERIAL No: 0414 

DWG. No: 32125-D-2202-01 rev.D 

C. R.N. No: w I\ st.q_ 

DATE: FEB/4/2013 

FIT UP & Gust. 
WELD WELD Insp. 
PREP. (dbl., sinl, lap, butt) 

4f l•f {") DBL., BUTT 
(.(' f~,f/3 

M '/b( IJ DBL., BUTT 

I 
~~~}/} DBL., BUTT 

FIT UP & WELD 
WELD DIMENSION 

I PREP. OS I REPAD I IS 

'{1[:/pf($ 3/8" 1/2" 3/8" 

t'$'/1->( p 
3/8" 1/2" 

•,( ·I~.;.,~ 7/8" 

~·1$"·(~ 3/8" 3/8" 
I I 
~bl'·( 1·17 3/8" 3/8" 

't:;S" ICJ/0 3/8" 1/i" 

~((';> 3/8" 'll} 
" 
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B 

A 

REV 

Dec 19 
2012 

Nov12 
2012 

DATE 

INSPECTION & TEST PLAN 
AFTER FILTER VESSEL 

3A-F-208 E 

TITLE Customer: 

INSPECTION & TEST PLAN MEG Energy Corporation 
AFTER FILTER VESSEL 

3A-F-208 E Christina Lake Phase 3A 

c/o SNC-Lavalin 

PO No. P-5675-02 

SCALE- N/A u ~~@IQ)I\J~IN!~ Umitect 
M•mu. 
Ill.. A Marmon Water/Berkshire Hathaway Company 

BY DATE 
THIS ORAV~NG IS THE PROPERTY OF ECODYNE UMfTED. IT IS NOT TO Ill: USED FOR ANY 

PURPOSES DEIRIMEIUA1. TO TilE ltllf:F!EST OF THIS COMPAIN Ami IS SUBJECT TO 
RETURN UPON REQUEST. 

Client inspection points; 11/12 DWG.NO. REV. 
SNC/MEG Surveillance Lcvel3; TM AV DRN TM 2012 

Material darifications 
FIRST ISSUE 

TM AV CHKD AV 
11/12 

32125-A-4355 B 
2012 

REMARKS BY CHKD APPD TM 11/12 
2012 

Page 1 oflO 
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INSPECTION & TEST PLAN 
PROJECT: 
ECODYNE JOB: 

MEG Energy- Christina Lake Phase 3A 
32125 

REFERENCE' PO P-5675-02 

AFTER FILTER VESSEL 
3A-F-208 E 

Drawing Number: 32125-A-4355 
REVISION:B 

No. ACTIVITY REFERENCE CHARACTERISTIC 
DOCUMENT VERIFIED 

1. Drawings Document Log * confirm scope and the 
fabrication and 
inspection drawings are 
the latest revision 
* Calculations have 
been provided for 
approval 
*Pre~ fabrication 
meeting 

D. ,~JNC/ MEG 
S u,zyeil!a~ce Level 3 

2. Weld ASME Section * confirm that the weld 
Procedures IX procedures, weld repair 

procedures and 
procedure maps, used 
for the fabrication, have 
been approved 
* randomly check that 
the approved weld 
procedures are being 
applied 

- check amperage and 
voltage during 
operation 

Page 2 of 10 

-<''"'"-., 

TC: Test Certificate Required 

ACCEPTANCE CRITERIA 

FAB 

Latest Revisions R 
Specifications 
32125-A-2015 Pressure Vessel 
(includes 085354-3010-PV-10, 
085354-3010-PV-24 & 085354-4060-
PS-001) w 
32125-A-2017 Welding 
(includes 085354-3010-EW-20) 

Registered in Province of 
w 

Alberta 

Approval records / stamp for w 
the procedures 

w 

~-~-~~~-

.----"-

~1!:@@1\PINJ~ Limited 

H: Hold Point (do not fab past this point until accepted) 
W: Witness Point (notification is required per the PO) 
R: Review of Documents 
V: Verification that the work has been satisfactorily completed 
M: Monitor 

INSPECTION & CONTROL POINT 

s;gn; ECO 1~/ SNC Sign/ MEG s;gn; TC 
I ,Date ate Date Date 

It$-<f.~ 

~ 
fJ --1 -

I 
~(.tt{! i] D.""' 

I~ /tA t ~(Jr-tl w w 

~ 
i t 

/) 

Rj R I# slr 14 yes gv f--~•1 ( ~ 
1/ 

~ !(; 1 R R 

........ ------------------- ---------
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INSPECTION & TEST PLAN 
PROJECT: 
ECODYNEJOB: 
REFERENCEc -

MEG Energy- Christina Lake Phase 3A 
32125 
PO P-5675-02 - - --·--

AFTER FILTER VESSEL 
3A-F-208E 

Drawing Number: 32125-A-4355 
REVISION: B 

NO. ACTIVITY REFERENCE CHARACTERISTIC 
DOCUMENT VERIFIED 

3. Welder ASME Section * all pressure containing 
Qualification IX welds have been identified 

with the welder symbol 
(either through the physical 
stamping of the weld or 
recording a welder 
identification map) 
{welder maps are to be 
submitted with the final 
documentation} 
* confirm that all welders 
used on the project have 
current qualifications for 
the fabrication facility by 
reviewing the welder 
qualification records 

Page 3 of 10 

~{&@liiJl\ll~~ Umited 

TC: Test Certificate Required H: Hold Point (do not fab past this point until accepted) 
W: Witness Point (notification is required per the PO) 
R: Review of Documents 
V: Verification that the work has been satisfactorily completed 
M: Monitor 

ACCEPTANCE INSPECTION & CONTROL POINT 
CRITERIA 

FAB Sign/ ECO s;gnf SNC s;gn/ MEG Sign/ TC 
Date ...P-;_te ~ / Date 

Welder Symbol w 
~»·/) R,f 111 R 

11 1/; yes 

w ~ Welder Qualification 
I welder qualification / 

continuity log 

,·_")!/ 

. 7j ~ j5 't•3J) v!h R !j R 

I 

------·~-·--~~---------·····~-••--~·----~=~~~-z.,=~==~~'"==;;;;.-~.-~····-· ' ,_,,--.-=o~·~·•····--'-~===~""~~·---------===-"<"'-'""'"0T'"""'"'-===-r---"""'='""' ,,, ···-- '"'=-- -- -----=~~·--
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INSPECTION & TEST PLAN 
PROJECT, 
ECODYNEJOB, 
REFERENCE· 

MEG Energy- Christina Lake Phase 3A 
32125 
PO P-5675-02 

AFTER FILTER VESSEL 
3A-F-208E 

Drawing Number: 32125-A-4355 
REVISION: B 

NO. ACTIVITY REFERENCE CHARACTERISTIC 
DOCUMENT VERIFIED 

4. Materials Detail Drawing *confirm that all 
materials are in 
accordance with the 
drawing requirements 
* all vessel materials, 
including attachments, 
have traceable material 
test reports 
~ normalized plate 
- confirm chemical & mechanical 

jj, properties 

5. Vessel Drawing * confirm that the vessel 
Heads heads are as detailed in 

the drawing 
- thickness has been 
checked for conformance 
to the calculations and 
drawing 
- report any differences 

to Ecodyne immediately 
* the head manufacturer 
has provided certification 
and Data Report 

Page 4 of 10 

TC: Test Certific;tte Required 

ACCEPTANCE 
CRITERIA 

FAB 

Material Test Reports w 
DMTC3.1BEN10204 

ASME Section II 
w 

Lift lug materials to be 
suitable for -45° C 

Internal & external 
attachments, welded 

directly to vessel 
pressure components, to 

be same grade of 
material 

ASME Section VIII w 

Certificate of w 
Conformance 

U-2A (2-piece heads) 

~~@@1\P~~ Limited 

H: Hold Point (do not fab past this point until accepted) 
W: Witness Point (notification is required per the PO) 
R: Review of Documents 
V: Verification that the work has been satisfactorily completed 
M: Monitor 

INSPECTION & CONTROL POINT 

Sign/ ECO !.if:: SNC Sign/ MEG Sign/ TC 
Date e n;.,r Date 

i4~ lJ 
I R 1-1!) ~~5 

yes 

,OJ I ) R f; ~it) ~, ~~ Rb 
IJ:>· 

R ~ ~~ >: o/j 5 
/" f, ....., 

~~tlj, 
R l v R j ~lr I -

I '? 7j 

II 
~~ 

(} 
' t; 

1o· .,.ci 

~a;7 d 

J ~ v~ I~? t 
R yes 

\. 

~~~~~~·""·· . """"'' .. ,.. ·=~~~~~ ~~~~··~· ~~·~·~ 
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INSPECTION & TEST PLAN 
PROJECT, 
ECODYNEJOB' 
REFERENCE 

MEG Energy- Christina Lake Phase 3A 
32125 
PO P-5675-02 

AFTER FILTER VESSEL 
3A-F-208E 

Drawing Number: 32125-A-4355 
REVISION:B 

No. ACTIVITY REFERENCE CHARACTERISTIC 
DOCUMENT VERIFIED 

6. Fabrication Fit-up ASME * misalignment, as a 
a * Strainer plate has result of variation in 

been welded & drilled rbe thickness of rbe 
in accordance with head to rbe shell, has 
drawing a 3:1 taper when 

b *Top & Bottom greater than 
heads laid out and allowable 
nozzles fit & welded *the maximum 

c * Shell plate rolled to allowable 
match the diameter of misalignment of rbe 
rbe heads and rbe fit-up is to he in 
long seam welded accordance with 

d *Fit and weld rbe section UW 33 
shell course to the * full penetration 
head welding is required 

e * Sttainer plate fit & for the two piece 
full penetration strainer plate 
welded to rbe shell 

f * fit & weld shell 
repads and nozzles 

g * fit closing head to 
shell section 

h * fit legs, clips, etc. 

Page 5 of 10 

~~~~~~~~~~~~~·-· 

.""'~"'' 

@{&@IQ)~ljl!NJ@ Limited 

TC: Test Certificate Required H: Hold Point (do not fab past this point until accepted) 
W: Witness Point (notification is required per the PO) 
R: Review of Documents 
V: Verification that the work has been satisfactorily completed 
M: Monitor 

ACCEPTANCE INSPECTION & CONTROL POINT 
CRITERIA 

FAB s;gn/ ECO S;gn/ SNC s;gn/ MEG S;gn/ TC 
Date ~te Date Date 

ASME Section VIII # ~ w v(rl v -
w 

o6j;j) I~ 
M/V < 

Nozzles are to be 
located clear of 

itl11 ~ ~ 
vessel long & eire 

1 seams w M 

( , c~ I 
M/V 

(! ~ 

~ ~~ w 
o-6Y ,~/-

M/V '!1 

~ 

I 

-~~~~-
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INSPECTION & TEST PLAN 
PROJECT, 
ECODYNEJOB' 
REFERENCE' -

MEG Energy- Christina Lake Phase 3A 
32125 
PO P-5675-02 - - ~--~-

AFTER FILTER VESSEL 
3A-F-208 E 

Drawing Number: 32125-A-4355 
REVISION:B 

NO. ACTIVITY REFERENCE CHARACTERISTIC 
DOCUMENT VERIFIED 

7. Weld ASME * confirm that the weld proflle 
Proflle and reinforcement are in 

accordance with UW 35 
* all weld defects and spatter 
has been removed 
* all pressure component edges 
have a minimum radius of 3 mm 
* all exterior & internal 
attachment welds are seal welds 

\ 
except as noted ahd around 
vessel seams (unless otherwise 
noted) 
* leg attachment weld is carried 
around to the inside of the 
flanges 

Page 6 of 10 

=·~--=•E==-- •••••••--"'=""'" "f-~~=~~=·---

r-"··--. 
,_-~o,"'-

~{!;;@IQ)l\PINJ~ Umited 

TC: Test Certificate Required H: Hold Point (do not fab past this point until accepted) 
W: Witness Point (notification is required per the PO) 
R: Review of Documents 
V: Verification that the work has been satisfactorily completed 
M: Monitor 

ACCEPTANCE INSPECTION & CONTROL POINT 
CRITERIA 

FAB s;gn; ECO ~~I SNC s;gn; MEG Sign/ TC 
Date ae Date Date 

ASME Section VIII w {.J,/3 ~ 
M/Y ('~ V;~/ -

~ 

~64·ij ~ v~ w M M/V j 

~-o~)l /''! w M 

J 
M/V ~ ("'(,I 

;ojb} w ~~-·'?!) M M/V ;1 b} 

J ~-«}I) 11 (<>;;;, 
f 

t > w M/V 

-~~~--~~~~~--~-~-- ~~-~~~ 
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INSPECTION & TEST PLAN 
PROJECT, 
ECODYNEJOB' 
REFERENCE' 

MEG Energy - Christina Lake Phase 3A 
32125 
PO P-5675-02 

AFTER FILTER VESSEL 
3A-F-208 E 

Drawing Number: 32125-A-4355 
REVISION:B 

NO. ACTIVITY REFERENCE CHARACTERISTIC 
DOCUMENT VERIFIED 

8. Visual & Drawings * all drawing dimensions have 
Dimensions been checked 

- conf1ml over-all dimensions 
- nozzle pipe schedules are 
per the calculations 

- nozzles and pads are in the 
correct elevation and 
orientation 
- projection is correct 
- bolt hole rotation and hole 

number is correct 
- nozzles are level 
- strainer plate thickness & 

hole locations are as detailed 
- clips are as detailed and in 

the correct orientation and 
elevation 
- anchor bolt hole locations 
are correct 

Page 7 of 10 

r•~, ,-"""''· 

@~@rnJl\-PINI@ Limited 

TC: Test Certificate Required H: Hold Point (do not fab past this point until accepted) 
W: Witness Point (notification is required per the PO) 
R: Review of Documents 
V: Verification that the work has been 
M: Monitor 

satisfactorily completed 

ACCEPTANCE INSPECTION & CONTROL POINT 
CRITERIA 

FAB Sign/ ECO ~Sign/ SNC Sign/ MEG Sign/ TC 
Date /_ Date Date _........, Date 

*ASMECode w 

~kbl~ II 
w 

~ ~~, 
yes 

l) Dra-wing tolerances bA<D 

'"'~ •~·'"- - _,,,.~, ~m"""=" ·""""-""""'""~~. ~--~•• 
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INSPECTION & TEST PLAN 
PROJECT, 
ECODYNEJOB, 
REFERENCE, 

MEG Energy- Christina Lake Phase 3A 
32125 
PO P-5675-02 

AFTER FILTER VESSEL 
3A-F-208 E 

Drawing Numbero 32125-A-4355 
REVISION:B 

NO- I ACTIVITY I REFERENCE I CHARACTERISTIC VERIFIED 
DOCUMENT 

9-

10. a 

b 

NDE 

Hydrostatic 
Test 

Pneumatic 
Test 

Page 8 of 10 

Drawing 

Drawings 

drawing 

*All NDE has been performed in 
accordance with the Code and 
calculations including all repairs 
- RT to include all joint 
intersections plus additional 
spot in each long & eire & 100% 
of long seam of nozzles 
fabricated from rolled plate 
- MPT lift lug welds 

* NDE technicians are qualified to 
the applicable association and have 
current validation 
- interpretation has been performed 
by a minimum of CGSB & SNT 
Level II technician in the 
appropriate NDE method 

*Test pressure and temperature 
are in compliance with UG 99 

- test duration min of 1 hour 
* Reinforcing pads 'With weep 
holes are soap / air tested 
- two weep holes required on 
nozzles greater than 10" 
- fabricator to provide 3" - %" 
diameter nipples in weep holes 

--~ 

TC: Test Certificate Required 

ACCEPTANCE 
CRITERIA 

ASME Section 
VIII 

ASME Secrion V 

Production 
Hardness testing 
is not required 

ASME Secrion 
VIII 

FAB 

w 

v 

w 

w 

r''"', 

@~@[g)llJIIN!@ Limited 

H: Hold Point (do not fab past this point until accepted) 
W: Witness Point (notification is required per the PO) 
R: Review of Documents 
V: Verification that the work has been satisfactorily completed 
M: Monitor 

INSPECTION & CONTROL POINT 

s;gn; 1 Eco 1 _Sign/ 
Date Y/Dat 

SNC 

~~-~t;rr~ 
M/R 

,~\~; 
~~-EJ / I M/R 

'/! 11 1 V /R 
:.bi'l-"'1 

,\J ll V /R 
,fl:l:; 

w 

w 

s;gn; 
Date 

MEG I Sign/ 
Date 

#ill? 

~ril~ 

I#IFP. 
W!¥rr 

TC 

yes 

yes 

yes 

--~~~~~·~· ~-~· ~~--
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INSPECTION & TEST PLAN 
PROJECT: 
ECODYNE JOB:, 
REFERENCE' 

MEG Energy~ Christina Lake Phase 3A 
32125 
PO P-5675-02 

AFTER FILTER VESSEL 
3A-F-208E 

Drawing Number: 32125-A-4355 
REVISION:B 

NO. ACTIVITY REFERENCE CHARACTERISTIC 
DOCUMENT VERIFIED 

11. Preparation Drawings * all interior hardware has been 
for Shipment supplied as detailed on the 

to the Coating drawings (including resin 
Shop removal blind flange & 

hardware) 
(note that *vessel nameplate, etc. have 
coating, been checked for accuracy 

installation of 
internals and ~ nameplate to include all 

insulation are to information detailed in vessel 
be completed at specification 

the coating shop) *vessel has been prepared· for 
shipment 
- flanges have been protected 

from impact with plastic, metal 
or 6mm plywood covers 
attached in a minimu~ of 4 
locations 

- vessel has been properly 
supported 

Page 9 of 10 

/'~ F'"''·, 

~{!:@@1\1)~~ Limited 

TC: Test Certificate Required H: Hold Point (do not fab p~st this point until accepted) 
W: Witness Point (notifi<:ation is required per the PO) 
R: Review of Documents 
V: Verification that the work has been satisfactorily completed 
M: Monitor 

ACCEPTANCE INSPECTION & CONTROL POINT 
CRITERIA 

FAB Sign/ ECO Sign/ SNC Sign/ MEG Sign/ TC 
Date Datj: Date na., 

Quality w 
~-~2;1) 

v a ~ \~ fl!( v~ Requirements v~' 
32125-A-4200 j 

~~/' Is ~~·tv'5 w v w w-J 
I 

Nameplate in SI 
(;I units 

'(/ # 
• I 

~ w@, ~/)' w :,~··1> v 
~' 

''""""'~="""'~~~- --"'""~-'=''~~· ~-;'"";=--,;~"=~~~,,~~~~~-~·· ~.~~~-=r~-~ --~~<0==--=== 
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INSPECTION & TEST PLAN 
PROJECT, 
ECODYNEJOB' 
REFERENCE' 

MEG Energy - Christina Lake Phase 3A 
32125 
PO P-5675-02 

AFTER FILTER VESSEL 
3A-F-208 E 

Drawing Number: 32125-A-4355 
REVISION: B 

NO. ACTIVITY REFERENCE CHARACTERISTIC 
DOCUMENT VERIFIED 

12. Documents Purchase Req * all quality documents have 
been checked for accuracy and 
completeness with 
the following documents 
submitted to Ecodyne 
- ASME Data Reports 
- ABSA Letter 
- Nameplate copy 
-MTR/ Map 
-Welder Qualification 
- ND E reports 
- Visual & Dimensional report 
- Hydro report/ chart 
- ITP & Traveler 
-NCR & resolution 

13. Inspection Purchase * confirm that all work has been 
Release to the Order done per the purchase order and 
Coating Shop all referenced drawings and 
(for coating & specifications 
installation of - ITP signed off 

inlet& 
strainers) 

Page 10 of!O 

/''=--,, 

TC: Test Certificate Required 

ACCEPTANCE 
CRITERIA 

FAB 

Drawings & w 
Code 

Ecodyne is 
responsible for 

assembly of 
documentation 
in accordance 
with project 

requirements 

Drawings & H 
Code 

...-'""'-

~~@IQli\IJINI~ Umited 

H: Hold Point (do not fab past this point until accepted) 
W: Witness Point (notification is required per the PO) 
R: Review of Documents 
V: Verification that the work has been satisfactorily completed 
M: Monitor 

INSPECTION & CONTROL POINT 

Sign/ ECO Sign/ SNC Sign/ MEG Sign/ TC 
Date Dat.~ Date _ _r-,_ Date 

~Lvl3 
R 
~-

M/R ¥f ·;i/5 
yes 

""" 

I 
! 

~-

v 
~ 

i7 H (if ~~i yes 

I - ljf 

II 

\ 
... --------- ------- L__ 

-1? <;, '--v<-~tUZ-<1'{. 

~~-c·/o 
\ 

\ 

~~~----~ -- W·"- -··="""""""" •0• ""',._. -<"="'!~~~~~~~~~--

Page 96 of 359 VR-00036 VP-CL03A-M-000-0004 S0



( 

{ 
\ 

LESENA STEEL LTD 
PROGRAM DOCUMENTATION 

CUSTOMER: ECODYNE L TO. Date: MARCH I 05//2013 

JOB No: 12-32 E P. 0. No: 321253503 

OWNER: MEG ENERGY CORP. 

SERIAL No: 0415 

C.R.N. No: W1159.2 N.B.: 

DRAWING No: 32125-D-2202-01 REV. E 

VESSEL TYPE: AFTER FILTER EQUIPMENT No: 3A-F-208 E 

CODE: ASME SECTION VIII, DIV.1, 2010 EDITION+ 2011 ADDENDUM 

DESIGN PRESSURE: 1041 kPa (g) & F.V M.D.M.T.: -29 oc @ 103 kPa (g) 

DESIGN TEMPERATURE: 120 oc 

HYDROSTATIC PRESSURE: 1354 kPa (g) in HORIZONTAL POSITION 

WELD PROCEDURE: SMAW-16, 16.2, SAW-45 & FCAW 40 

SHELL THICKNESS AND MATERIAL SPEC.: 19.05 mm NOM - SA- 516- ?ON 

HEADS THICKNESS AND MATERIAL SPEC.: TOP: 18.22 mm MIN. & BTM.: 19.05 mm MIN SA- 516 -70N 

FINAL INSPECTION: 06/10/2013 

WELDER (S): L 1 ,2,5, 7,8 & 9 

RADIOGRAPH: LONG SEAM 100% PER UW-11(a),CIRC.SEAMS SPOT 85% PER UW(a)(5)(b);STAMPER RT-2 

DATE COMPLETED: 06/12/2013 

DATE SHIPPED: 06/14/2013 

AFFIDAVIT MAILED: 

U-IA DATA FORM MAILED: 

REMARKS: 

QA-20 
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TRAVELER I QUALITY CONTROL CHECK LIST 

CUSTOMER: -----=E~C~O~D~Y~N~E~L~T~D~~- JOB No: 12-32 E 
{ 

VESSEL TYPE: AFTER FILTER SERIAL No: 0415 

APPROVED BY QA: Arie Willemsen CRN: t0 I I 5'J.'Z.-

QC Inspector Authorized Customer Date 
Inspector Inspector 

INITIAL: 

Design Calculations & Drawings /2 v -?,J,j,. f: ~ t.r~&D->-. \). 
Welding Procedures A v- <?Hir9 rt '< .... l£.0~·1'1 
CRN R_ .P- 7\)~\'t.. , .... 
Welder Qualifications lA ~ "'3/5)J ~ ~)VIC> 1-z_, \""<, 
Out of Roundness (UG- 80) ~6&t1·ft3 11/f?- )<J'j.J=~· (,3 
Materials )\.... (!(·t1·13 ~ :i;.)'VIJ 0':\-. 1'> 
Internal ~66·ti7·f] 11 Z.)'\11-}<> :}-·I~ 
Dimensional VJ?-- o{;·n.·r} -J 'ir r}V u '12 • \7, 
Other: -
Repair-by-weld-procedure -

TESTS & INSPECTIONS: 

Review of Radiography Film & Report lt~o<:.·tz.t) ~ 'K' <J<)f-) \Z, \"S 
Arc Strikes, Gouges lc)Jtz... • 6. I~· I 3 
Supports lhL-o<:.· I"!.· t3 
Heat Treatment --c- --- ---
Final 11?-- <) 6 t"l·(J 11~ 15,.,0 (Z. I '1. 

Hydrostatic Test w du·P-· I!> 11\,_ 1?:\t,.u '"-• \<. 
Name Plate Stamping w.t' d·t1.-·( 3 ~( ~I\} (?... {)' 
Data Reports '1A- or,. n .tJ +t ~'}VA) \'2, \ < 
Paint --- ---

A 

Preparation for Shipment VJ'L"'b.t?..-cJ 

Remarks: 

. 

\_ 

QA- 21 A 
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LESENA STEEL LTD 

TRAVELER I QUALITY CONTROL CHECK LIST 

CUSTOMER: EGO DYNE L TO. JOB No: 12-32 E 

VESSEL TYPE: AFTER FILTER SERIAL No: 0415 

Dl MENS 10 NS: _ _,3"'9,62"'-ml!lm~O""Dcox,_,;2,;5"'40,_ml!lm'-'---'T.L/T'----

W. P.: 10.'f/ kPa (g) T.P.: 136''{ kPa (g) 

DWG. No: 32125-D-2202-01 rev.'"" 

C. R.N. No: W I I s-q ·L 

PRE-REVIEWED BY A. I. ~ 1-4.~ d)_,\). 

APPROVED BY OC: k 
-~A~R~~~~~~~LE~M~S~EN~------

TOP HEAD 

BOTTOM HEAD 

SHELL LONG SEAM 

FLANGES NOZZELS 
OPENINGS 

CONN. J.D. SIZE 

DIMENSIONS 

'fl - 6 ' 

'-II _, 

MATERIAL 

FIT UP& 
WELD 

){PREP. 

(/f/6 {,-o1·1) 

r.t:.o1·n 

<b<i·IJ 

FIT UP & 
WELD 
PREP. 

DATE: FEB/4/2013 

WELD 
(dbl., sinl, lap, butt) 

DBL., BUTT 

DBL., BUTT 

DBL.,BUTT 

WELD 
DIMENSION 

OS I REPAD I IS 

N1 12" SA-105N/SA-106B/SA-516-70N ~4-•7-0 3/8" 1/2" 3/8" 

N2 12" 

N3A,N3B 4" 

N4 3" 

SG1A, SG1B 6" 

SA-1 05N/SA-234-WPB/ 
SA-1 06B/SA-516-70N 

SA-105N 
1.11 

3/8" 

718" 

SA-105N/SA-106B/SA-516-70N 1,/..{(l•t ~ 3/8" 

I"' 
SA-516-70N 

. 

QA-21 

1/2" 

3/8" 

3/8" 

Cust. 
Insp. 

i 
,I 

I 
I ' 

I 
II 
I! 
I 
I 
It 

!I 
I 

I 
I 
! 
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B 

A 

REV 

Dec 19 
2012 

Nov12 
2012 

DATE 

INSPECTION & TEST PLAN 
AFTER FILTER VESSEL 

3A-F-208 F 

TITLE Customer: 

INSPECTION & TEST PLAN MEG Energy Corporation 
AFTER FILTER VESSEL 

3A-F-208 F Christina Lake Phase 3A 

c/o SNC-Lavalin 

PO No. P-5675-02 

. J> 

SCALE- N/A ~~@@~(~~ Limited 
1011_ 
v-~ 

' 1111. A Marmon \'Vater/Berkshire Hathaway Company 

BY DATE 
TillS DRA'MNG IS TilE PROPERTY Of ECODvtlE UM!TED.IT IS NOT TOllE USED FOR ANY 

PURPOSES DETRIMENT IlL TO UIE I~REST 01' ntiS COMPANY AND IS SUIIJECT TO 
I!EilJRN UPON REQUEST. 

Client inspection points; 11/12 DWG.NO. REV. 
SNC/MEG Surveillance Level 3; TM AV DRN TM 2012 

Material clarifications 
FIRST ISSUE 

TM AV CHKD AV 
11/12 
2012 32125-A-4356 B 

REMARKS BY CHKD APPD TM 
11/12 
2012 

.. 
' 

Page I of 10 
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INSPECTION & TEST PLAN 
PROJECT: 
ECODYNE 

MEG Energy- Christina Lake Phase 3A 
32125 

3A-F-208 F 
Drawing Number: 32125-A-4356 

~'UTCTI"\1'\.T. B 

scope and the 
fabrication and 
inspection drawings are 
the latest revision 
* Calculations have 
been provided for 
approval 
* Pre~fabrication 
meeting 
-SNC/ MEG 

Procedures IX procedures, weld repair 
procedures and 
procedure maps, used 
for the fabrication, have 
been approved 

Page 2 of!O 

* randomly check that 
the approved weld 
procedures are being 
applied 
~ check amperage and 

voltage during 
operation 

Specifications 
32125-A-2015 Pressure Vessel 
(includes 085354-3010-PV-10, 
085354-3010-PV-24 & 085354-4060-
PS-001) 
32125-A-2017 Welding 
(includes 085354-3010-EW-20) 

Registered in Province of 
Alberta 

w 

w 

-='"'" 

~fi:@@l\li!NI~ Limited 

H: Hold Point (do not fab past 
W: Witness Point (notification is required per the 
R: Review of Documents 
V: Verification that the work has been satisfactorily completed 

yes 

~~~~~-~~ ~-~~~ 
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INSPECTION & TEST PLAN 
PROJECT, 
ECODYNEJOB, 
REFERENCE· 

MEG Energy- Christina Lake Phase 3A 
32125 
PO P-5675-02 

AFTER FILTER VESSEL 
3A-F-208F 

Drawing Numbe" 32125-A-4356 
REVISION:B 

NO. ACTIVITY REFERENCE CHARACTERISTIC 
DOCUMENT VERIFIED 

3. Welder ASME Section *all pressure containing 
Qualification IX welds have been identified 

with the welder symbol 
(either through the physical 
stamping of the weld or 

' recording a welder 
identification map) 
{welder maps are to be 
submitted with the final 
documentation} 
* confirm that all welders 
used on the project have 
current qualifications for 
the fabrication facility by 
reviewing the welder 
qualification records 

. 

• 
Page 3 of 10 

-·--------

~([:@IQ)~lp~~ Limited 

TC: Test Certificate Required H: Hold Point (do not fab past this point until accepted) 
W: Witness Point (notification is required per the PO) 
R: Review of Documents 
V: Verification that the work has been satisfactorily completed 
M: Monitor 

ACCEPTANCE INSPECTION & CONTROL POINT 
CRITERIA 

FAB Sign/ ECO Sign/ SNC Sign/ MEG Sign/ TC 
Date Date Date Date 

Welder Symbol w R v1 R flr vc:fh yes 
;s:w0 ~t -~ 

Welder Qualification 
/ welder qualification 

' continuity log 

r-~11 
~-t•·l) 
~ J ~ rf;, R R 7 

t 

----

"""'""'""~'=·--=~~··~=·=" '"""-=~·=" 
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INSPECTION & TEST PLAN 
PROJECT' 
ECODYNEJOB, 
REFERENCE· 

MEG Energy - Christina Lake Phase 3A 
32125 
PO P-5675-02 

NO. I ACTIVITY 

4. 

' 

5. 

Materials 

Vessel 
Heads 

Page 4 of 10 

AFTER FILTER VESSEL 
3A-F-208F 

Drawing Number: 32125-A-4356 
REVISION: B 

REFERENCE 
DOCUMENT 

Detail Drawing 

t.:, 

Drawing 

li 

CHARACTERISTIC 
VERIFIED 

*confirm that all 
materials are in 
accordance with the 
drawing requirements 
*all vessel materials, 
including attachments, 
have traceable material 
test reports 
- normalized plate 
- cotifirm chemical & mechanical 
properties 

*confirm that the vessel 
heads are as detailed in 
the drawing 
- thickness has been 

checked for conformance 
to the calculations and 
drawing 
- report any differences 

to Ecodyne immediately 
* the head manufacturer 
has provided certification 
and Data Report 

TC: Test Certificate Required 

ACCEPTANCE 
CRITERIA 

Material Test Reports 
f_:,MfC 3./B EN/0204 

ASME Section II 

Lift lug materials to be 
suitable for -45' C 

Internal & external 
attachments, welded 

directly to vessel 
pressure components, to 

be same grade of 
material 

ASME Section VIII 

Certificate of 
Conformance 

U-2A (2-piece heads) 

FAB 

w 

w 

w 

w 

~{&@[g)l\JlfNI~ Limited 

H: Hold Point (do not fab past this point until accepted) 
W: Witness Point (notification is required per the PO) 
R: Review of Documents 
V: Verification that the work has been satisfactorily completed 
M: Monitor 

INSPECTION & CONTROL POINT 

Sign/ I ECO I Sign/ 
Date Pate 

f!,~1·l{)« 1 
~-t1-11 

SNC 

R 

R 

--"(v3 
; I ' 

h I l/1 

~<1q)f7 

1
-'i ll11 

~<11; j 

R 

R 

R 

Sign/ I MEG I Sign/ 
Da_;.e..., . Date 

,a~ 

ftr#V1 

~~J? 

TC 

yes 

yes 

'"···-· ·-= "''"'''"- ··--====w~~~==,=- ·~"""" ·"~ =="'!="""'"''~~-~~ 
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INSPECTION & TEST PLAN 
PROJECT' 
ECODYNE JOB, 
REFERENCEc -

MEG Energy- Christina Lake Phase 3A 
32125 
PO P-5675-02 - - -

AFTER FILTER VESSEL 
3A-F-208 F 

Drawing Number: 32125-A-4356 
REVISION:B 

No. ACTIVITY REFERENCE CHARACTERISTIC 
·DOCUMENT VERIFIED 

6. Fabrication Fit~up ASME * misaligmnent, as a 
a * Strainer plate has result of variation in 

been welded & drilled the thickness of the 
in accordance with head to the shell, has 
drawing a 3:1 taper when 

b ' *Top & Bottom greater than 
heads laid out and allowable 
nozzles fit & welded *the maximum 

c * Shell plate rolled to allowable 
match the diameter of misalignment of the 
the heads and the fit-up is to be in 
long seam welded accordance with 

d *Fit and weld the section UW 33 
shell cout'se to the *full penetration 
head welding is required 

e * Strainer plate fit & for the two piece 
full penetration strainer plate 
welded to the shell 

f * fit & weld shell 
repads and nozzles 

g ~ * fit closing head to 
shell section 

h * fit legs, clips, etc. 

L_ -------- ··--·· 

~ 

Page 5 of 10 

-'""'" 

TC: Test Certificate Required 

ACCEPTANCE 
CRITERIA 

FAB 

ASME Section VIII 
w 

Nozzles are to be 
located clear of 

vessel long & eire 
seams w 

w 

~--~-~-~-···· 

__ ,_, 

@[:@@~ljl~~ Umlted 

H: Hold Point (do not fab past this point until accepted) 
W: Witness Point (notification is required per the PO) 
R: Review of Documents 
V: Verification that the work has been satisfactorily completed 
M: Monitor 

INSPECTION & CONTROL POINT 

Sign/ ECO Sign/ SNC Sign/ MEG Sign/ TC 
;o;.,. Date Date Date 

I ~t1-r 

I ?; /'f it 
-

M;; M/V 

~v 
. 

!tJ-1 ~> A [f M M/V 
~ ,t) 

$' 

~-t?·t ~ 
7 !? ~ /5~ Jf M/V 

' 

-- -·~~--·--~ 
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INSPECTION & TEST PLAN 
PROJECT' 
ECODYNEJOB, 
REFERENCEc - - -

MEG Energy- Christina Lake Phase 3A 
32125 
PO P-5675-02 - - -.- -

AFTER FILTER VESSEL 
3A-F-208 F 

Drawing Numbero 32125-A-4356 
REVISION:B 

NO. ACTIVITY REFERENCE CHARACTERISTIC 
DOCUMENT VERIFIED 

7. Weld ASME * confirm that the weld profile 
Profile and reinforcement are in 

accordance with UW 35 
* all weld defects and spatter 
has been removed 

' 
*all pressure component edges 
have a minimum radius of 3 mm 
*all exterior & internal 
attachment welds are seal welds 
except as noted and around 
vessel seams (unless otherwise 
noted) 
* leg attachment weld is carried 
around to the inside of the 
flanges 

. 

L_ ··-·- ----- - - ··-------- ------------ ---- ····--------

~ 

Page 6 of 10 

_.x-=--, r=--, 

{g~@IQ)l\PINI{g Umited 

TC: Test Certificate Required H: Hold Point (do not fab past this point until accepted) 
W: Witness Point (notification is required per the PO) 
R: Review of Documents 
V: Verification that the work has been satisfactorily completed 
M: Monitor 

-

ACCEPTANCE INSPECTION & CONTROL POINT . 

CRITERIA I 

FAB Sign/ ECO Sign/ SNC Sign/ /5 Sign/ TC ' 
Date Date Date ,Date 

ASME Section VIII w 
6J1i} ~ 

.-/ M/V 

~ ~~/ 
-

I 

~!1i~ ~~;~ ! 

w M M/V 

~ w 
I 

M M/V 6)7) ~ ,(]13 1~)1 fl{ 6/7; 
( w M M/V 

J..t1~) "' ' < f 

~b-11-r: w/ ~ 6~1 I;J w D' 
/ M/V ~ 

~ ~; 
t 

' 

L_ -------------L_ ·-

=~'"""""""""~~-,~=--·--
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INSPECTION & TEST PLAN 
PROJECT: 
ECODYNEJOB: 

MEG Energy- Christina Lake Phase 3A 
32125 

REFERENCE' - PO P-5675-02 - - --- -
AFTER FILTER VESSEL 

3A-F-208 F 
Drawing Number: 32125-A-4356 

REVISION:B 
NO. ACTIVITY REFERENCE CHARACTERISTIC 

DOCUMENT VERIFIED 

8. Visual & Drawings * all drawing dimensions have 
Dimensions been checked 

- confirm over-all dimensions 
- nozzle pipe schedules are 
per the calculations 

/ - nozzles and pads are in the 
correct elevation and 
orientation 

- projection is correct 
- bolt hole rotation and hole 

number is correct 
- nozzles are level 
- strainer plate thickness & 

hole'- · ,., ;Jed 
V::<;"ups are as detailed and in 

the correct orientation and 
elevation 
- anchor bolt hole locations 
ate correct 

. 1"'----

\; 

Page 7 of 10 

/~ 
r~ 

~~@lii)l\Jl~~ um;ted 

TC: Test Certificate Required H: Hold Point (do not fab past this point until accepted) 

I 
W: Witness Point (notification is required per the PO) 
R: Review of Documents 
V: Verification that the work has been satisfactorily completed 

J M: Monitor 

ACCEPTANCE INSPECTION & CONTROL POINT 
I CRITERIA 

FAB Sign/ ECO Sign/ SNC Sign/ MEG Sign/ TC 
Date Date Date Date 

*ASMECode w 1/ tl l 
w [.) ~) <r-/s 

yes 

thl-'f.( / Drawing tolerances r.~vf. 13 
I 

I 

i 

J 
I 

ld I 

~ ~ 
I 

_) / I 

I 

I 

I 

I 

- 0 rlo•J -"~ jVf> I i< -1 "' ' . .....-- ,z' ' ~ "(1 I rv' p . 1~/1? Page 106 of 359 VR-00036 VP-CL03A-M-000-0004 S0
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INSPECTION & TEST PLAN 
PROJECT: 
ECODYNEJOB: 

MEG Energy- Christina Lake Phase 3A 
32125 

REFERENCE' PO P-5675-02 
AFTER FILTER VESSEL 

3A-F-208 F 
Drawing Number: 32125-A-4356 

REVISION: B 
NO. ACTIVITY REFERENCE CHARACTERISTIC VERIFIED 

DOCUMENT 

9. NDE Drawing *All NDE has been performed in 
accordance with the Code and 
calculations including all repairs 
- RT to include all joint 
intersections plus additional 

/ 
spot in each long & eire & 100% 
of long seam of nozzles 
fabricated from rolled plate 
- MPT lift lug welds 

* NDE technicians are qualified to 
the applicable association and have 
current validation 

- interpretation has been performed 
by a minimum of CGSB & SNT 
Level II technician in the 
appropriate NDE method 

10. a Hydrostatic Drawings *Test pressure and temperature 
Test are in compliance with UG 99 

- test duration min of 1 hour 
b Pneumatic drawing * Reinforcing pads with weep 

Test holes are soap / air tested 
- two weep holes required on 
nozzles greater than 10" 
- fabricator to provide 3" - %" 
diameter nipples in weep holes 

- --------- L_ -------- - -- ----------- --

~ 

Page 8 of 10 

~ 

TC: Test Certificate Required 

ACCEPTANCE 
CRITERIA 

FAB 

ASME Section w 
VIII 

ASME Section V 

Production 
Hardness testing v 
is not required 

ASME Section w 
VIII 

w 

~(&@!iiJ'IPINJ~ Limited 

H: Hold Point (do not fab past this point until accepted) 
W: Witness Point (notification is required per the PO) 
R: Review of Documents 
V: Verification that the work has been satisfactorily completed 
M: Monitor 

INSPECTION & CONTROL POINT 

S;gn/ ECO S;gn/ SNC Sign/ MEG s;gn/ TC 
Date Date Date V7 Date 

Vi-. lA I 
M/R 

--1t V1; flg yes 

rh~3 
I 

{/~1 }; ~ I 

I~ Rl M/R 

!JI/ 
/ 

J /'""JJ I I 

P~q V/R we WI t '2~ lr:J yes ' 

Q VA I(; ,6-1.%/J V/R WI 
{f2 yes 

I 

II 
I 

.. --- -
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INSPECTION & TEST PLAN 
PROJECT' 
ECODYNEJOB' 
REFERENCE· 

MEG Energy - Christina Lake Phase 3A 
32125 
PO P-5675-02 

AFTER FILTER VESSEL 
3A-F-208 F 

Drawing Number: 32125-A-4356 
REVISION:B 

NO. ACTIVITY REFERENCE CHARACTERISTIC 
DOCUMENT VERIFIED 

11. Preparation Drawings *all interior hardware has been 
for Shipment supplied as detailed on tbe 
to tbe Coating drawings (including resin 

Shop removal blind flange & 
hardware) 

' 
(note that *vessel nameplate, etc. have 
coating, been checked for accuracy 

insrallation of 
intemaJs and - nameplate to include all 

insulation are to information detailed in vessel 
be completed at specification 

the coating shop} *vessel has been prepared for 
shipment 

- flanges have been protected 
from impact with plastic, metal 
or 6mm plywood covers 
attached in a minimum of 4 
locations 
-vessel has been properly 

supported 

. 

~ 

Page 9 of 10 

·------------~-· 

/='.. rO"'' 

~{[;@IQ)l\PINI~ Limited 

TC: Test Certificate Required H: Hold Point (do not fab past this point until accepted) 
W: Witness Point (notification is required per the PO) 
R: Review of Documents 
V: Verification that the work has been satisfactorily completed 
M: Monitor 

ACCEPTANCE INSPECTION & CONTROL POINT 
CRITERIA 

FAB s;gn; ECO Sign/ SNC s;gn; ~G..._ Sign/ TC 
Date Date Date Date 

Quality w if v w 

~ ~M Requirements o~:v1-!) - ~ 32125-A-4200 

w ~v1·t) v w w 

Nameplate in SI 
units 

'l w rk·11/. () v w w 

... ·--
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INSPECTION & TEST PLAN 
PROJECT' 
ECODYNE JOB' 
REFERENCEc -

MEG Energy- Christina Lake Phase 3A 
32125 
PO P-5675-02 .. -

AFTER FILTER VESSEL 
3A-F-208 F 

Drawing Numbef' 32125-A-4356 
REVISION:B 

NO. ACTIVITY REFERENCE CHARACTERISTIC 
DOCUMENT VERIFIED 

12. Documents Purchase Req *all quality documents have 
been checked for accuracy and 
completeness with 
the following documents 
submitted to Ecodyne 

' - ASME Data Reports 
- ABSA Letter 
- Nameplate copy 
-MTR/Map 
- Welder Qualification 
- NDE reports 
~ Visual & Dimensional report 
- Hydro report/ chart 
- ITP & Traveler 
- NCR & resolution 

13. Inspection Purchase * confirm that all work has been 
Release to the Order done per the purchase order and 
Coating Shop all referenced drawings and 
(for coating & specifications 
installation of - ITP signed off 

inlet & 
strainers) 

L_ 

}; 

Page 10 of 10 

--------·-·--

r~ 

@~@liiJI\IJINJ@ Limited 

TC: Test Certificate Required H: Hold Point (do not fab past this point until accepted) 
W: Witness Point (notification is required per the PO) 
R: Review of Documents 
V: Verification that the work has been satisfactorily completed 
M: Monitor 

ACCEPTANCE INSPECTION & CONTROL POINT 
CRITERIA 

FAB Sign/ ECO Sign/ SNC Sign/ MEG Sign/ TC 
Date Date Date Date 

Drawings & w 
~~-7-7·13 

R M/R yes 
Code 

Ecodyne is 
responsible for 

assembly of 
documentation 
in accordance 
with project 

requirements 

Drawings & H v H H yes 
Code 

7,?-/] 
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LESENA STEEL LTD 
PROGRAM DOCUMENTATION 

CUSTOMER: ECODYNE LTD. Date: MARCH I 05 //2013 

JOB No: 12-32 F P. 0. No: 321253503 

OWNER: MEG ENERGY CORP. 

SERIAL No: 0416 

C.R.N. No: W1159.2 N.B.: 

DRAWING No: 32125-D-2202-01 REV. E 

VESSEL TYPE: AFTER FILTER EQUIPMENT No: 3A-F-208 F 

CODE: ASME SECTION VIII, DIV.1, 2010 EDITION + 2011 ADDENDUM 

DESIGN PRESSURE: 1041 kPa (g) & F.V M.D.M.T.: -29 oc @ 103 kPa (g) 

DESIGN TEMPERATURE: 120 oc 

HYDROSTATIC PRESSURE: 1354 kPa (g) in HORIZONTAL POSITION 

WELD PROCEDURE: SMAW-16, 16.2, SAW-45 & FCAW 40 

SHELL THICKNESS AND MATERIAL SPEC.: 19.05 mm NOM - SA- 516 -?ON 

HEADS THICKNESS AND MATERIAL SPEC.: TOP: 18.22 mm MIN. & BTM.: 19.05 mm MIN SA- 516 -?ON 

FINAL INSPECTION: 06/27/2013 

WELDER (S): L 1 ,2,4,5,6,7,8 & 9 

RADIOGRAPH: LONG SEAM 100% PER UW-11(a),CIRC.SEAMS SPOT 85% PER UW(a)(5)(b);STAMPER RT-2 

DATE COMPLETED: 06/27/2013 

DATE SHIPPED: 06/28/2013 

AFFIDAVIT MAILED: 

U-IA DATA FORM MAILED: 

REMARKS: 

QA-20 

I 
I 
t 
I' 

li 

li 
I 
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( 
' 

TRAVELER I QUALITY CONTROL CHECK LIST 

CUSTOMER: ----~E~C~O~D~Y~N~E~L~T~D~·- JOB No: 12-32 F 

VESSEL TYPE: __ ~A~F~T~E~R~F~IL~T~E~R SERIAL No: 0416 

APPROVED BY QA: Arie Willemsen CRN: W 1\ s-q · 2.-

QC Inspector Authorized Customer Date 
lnsoector Inspector 

INITIAL: 

Design Calculations & Drawings v "lkl/~ A 1'-'i.. t<\1'2-o!f. I~ 
Welding Procedures v 3M? A ~~ l>lk<la> 1-· (3 
CRN lhL. " c, ·Mit 1 \L v 'b{)).) Lj-, I> 
Welder Qualifications ~ -.ls-Jg ~~Ju4,1) 
Out of Roundness (UG - 80) ~.- 6{,.tV·t.l I v '1i ?'JW I$ . I 'So 
Materials lrff'?' eUK·t~ ~ ~q.JN lJ?:. r-<. 
Internal ww o6·1f(·l3 f'T 't."NI~ \KXJ 
Dimensional 1m o(sf<t.d 1/~·rvw J.Jf· \':1 
Other: 

Repair-by-weld-procedure 

TESTS & INSPECTIONS: 

Review of Radiography Film & Report m ot·t?·t) ~ '10N'2.f.O 
Arc Strikes, Gouges ~ Ob·?-1·13 
Supports VPL o1> · 1..-1 • ' ~ 
Heat Treatment --- ---
Final ~ o6 ·1.-?·tJ llrf;-!.V'I-l1-h i> 
Hydrostatic Test ~ 6b·'V1·t3 

:"" 1'1 h )\)lo.)'l..'t-, t) 

Name Plate Stamping ln.! o<..L"!i 3 -\1 ~:~t.J "-~.,_._, I'> 
Data Reports ~ o(s'~-1·1~ M~~n.+.l> 
Paint --- ---
Preparation for Shipment 1M oG.1-7. tJ " 

Remarks: 

QA-21 A 
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LESENA STEEL LTD 

TRAVELER I QUALiTY CONTROL CHECK LIST 

CUSTOMER: ECODYNE L TO. JOB No: 12-32 F 

( 
VESSEL TYPE: AFTER FILTER SERIAL No: 0416 

Dl M ENSIO NS: --'3""'9"'6""2m""-'-m'-'O"-'D"-"-x .=.25,_4"'0"-'m"'m"---'T'-'/T'---- DWG. No: 32125-D-2202-01 revE: 

C.R.N. No: W\\~-L.. W. P.: 1 O'{-/ kPa (g) rr:J36'f: kPa (g) 

PRE-REVIEWED BY A. I.~ ~d.t-· I~ DATE: FEB/4/2013 

APPROVED BY QC: --;;-;o;;;=t#'""";=..,=-----
ARIE WILLEMSEN 

FIT UP & Gust. 
DIMENSIONS WELD WELD Insp. 

PREP. (dbl., sinl, lap, butt) 

TOP HEAD 'fl -{. j{/.k-{.. rL..flt DBL., BUTT 
II 

BOTTOM HEAD '11 ·6 rli---ct.,o > DBL.,BUTT 

SHELL LONG SEAM <t ¥ -Lc, WA o&t/-o DBL.,BUTT 
v 

FLANGES NOZZELS 
OPENINGS 

CONN. I.D. SIZE MATERIAL FIT UP& WELD 
WELD DIMENSION 

( 
PREP. OS I REPAD I IS 

N1 12" SA-1 05N/SA-1 06B/SA-516-70N lf?vH"Z·f) 3/8" 1/2" 3/8" 

N2 12" SA-1 05N/SA-234-WPB/ ~b·p .. ""l~ 3/8" 1/2" 
SA-1 06B/SA-516-70N 

N3A,N3B 4" SA-105N IU6 Gtz-t ~ 7/8" 
I 

N4 3" SA-1 05N/SA-1 06B/SA-516-70N ~Jfol·£1A} 3/8" 3/8" 

SG1A, SG1B 6" SA-516-?0N 3/8" 3/8" 
flo/,.(-...{"'> 

M1 24" SA-1 05N/SA-1 06B/SA-516-70N 3/8" \(2' 

" M2 24" SA-1 05N/SA-1 06B/SA-516-70N VtJ.:> { VI) 3/8" l(z'' 

' 

QA- 21 

' 
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B 

A 

! REV 

Dec 19 
2012 

Nov12 
2012 

DATE 

INSPECTION & TEST PLAN 
AFTER FILTER VESSEL 

3A-F-208 G 

TITLE Customer: 

INSPECTION & TEST PLAN MEG Energy Corporation 
AFI'ER FILTER VESSEL 

3A-F-208 G Christina Lake Phase 3A 

c/o SNC-Lavalin 

PO No. P-5675-02 

)% 

SCALE- N/A ~(b@IQ)~~jM~ Limited 
l"l:~ . ii 1.. A Marmon Water/Berkshire Hathaway Company 

BY DATE 
llliS DRAIVIOO IS TilE PROPEIUY OF ECOOYNE UM!TED.IT IS UOTTO BE USEO FOR ANY 

PURPOSES OIOTRIMWTAl TO ltlE INTEREST OF THIS COMI'AifY MID IS SUBJECT TO 
IUOlUI!N UPON REQUEST. 

Client inspection points; 11/12 DWG.NO. REV. 
SNC/MEG Surveillance Level 3; TM AV DRN TM 2012 

Material clarifications 
FIRST ISSUE 

TM AV CHKD AV 
11/12 
2012 32125-A-4357 B 

REMARKS BY CHKD APPD TM 11/12 
2012 

' 

Page 1 of 10 
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INSPECTION & TEST PLAN 
PROJECT, 
ECODYNEJOB' 
REFERENCE· 

MEG Energy- Christina Lake Phase 3A 
32125 
PO P-5675-02 

AFTER FILTER VESSEL 
3A-F-208 G 

Drawing Number: 32125-A-4357 
REVISION: B 

No. ACTIVITY REFERENCE CHARACTERISTIC 
DOCUMENT VERIFIED 

1. Drawings Document Log * confirm scope and the 
fabrication and 
inspection dra'Wings are 
the latest revision 
* Calculations have 
been provided for 
approval 
* Pre-fabrication 
meeting 

D -SNC/ MEG 
Surveillance Level 3 

2. Weld ASME Section * confirm that the weld 
Procedures IX procedures, weld repair 

procedures and 
procedure maps, used 
for the fabrication, have 
been approved 
*randomly check that 
the approved weld 

. procedures are being 
applied 
- check amperage and 

voltage during 
operation 

' -

Page 2 of 10 

"''~-~. 

~~@@I\-IJ!M~ Limited 

TC: Test Certificate Required H: Hold Point (do not fab past this point until accepted) 
W: Witness Point (notification is required per the PO) 
R: Review of Documents 
V: Verification that the work has been satisfactorily completed 
M: Monitor 

ACCEPTANCE CRITERIA INSPECTION & CONTROL POINT 

FAB s;gn; ECO s;gn; SNC s;gn; MEG s;gn; TC 
Date Date Date Date 

Latest Revisions R f( .. f(i )J 7 I -
Specifications 
32125-A-2015 Pressure Vessel 
{includes 085354-3010-PV -10, 

§_.;,/ 085354-3010-PV-24 & 085354-4060- f I? 
PS-001) w ~-t.f·IJ R 
32125-A-2017 Welding 

J (includes 085354-3010-EW-20) 

~~U3 ~ 
Q lr 

Registered in Province of 
w 

)! 
w Vs; h Alberta 

Approval records / stamp for w l~.af(J R VI R 

~ v(r 6 
yes 

the procedut'es 

~7 

~ ~) 
,(,/1{./ )' {1 /r w Rl ) 

R ;? 
It 

...... 

. ~~-· ···~-~~~~~---~~~~" 
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INSPECTION & TEST PLAN 
PROJECT, 
ECODYNEJOB' 
REFERENCEc -- --

MEG Energy - Christina Lake Phase 3A 
32125 
PO P-5675-02 - . - . 

AFTER FILTER VESSEL 
3A-F-208 G 

Drawing Numbe" 32125-A-4357 
REVISION' B 

NO. ACTIVITY REFERENCE CHARACTERISTIC 
DOCUMENT VERIFIED 

3. Welder ASME Section *all pressure containing 
Qualification IX welds have been identified 

with the welder symbol 
(either through the physical 
stamping of the weld or 

' recording a welder 
identification map) 
{welder maps are to be 
submitted with the final 
documentation} 
* confirm that all welders 
used on the project have 
current qualifications for 
the fabrication facility by 
reviewing the welder 
qualification records 

. 

l; 

Page 3 of 10 

TC: Test Certificate Required 

ACCEPTANCE 
CRITERIA 

FAB 

Welder Symbol w 

Welder Qualification 
/ welder qualification 

continuity log 

R 

,---="", 

~~@@1\PINJ~ um;ted 

H: Hold Point (do not fab past this point until accepted) 

I 
W: Witness Point (notification is required per the PO) 
R: Review of Documents 
V: Verification that the work has been satisfactorily completed 
M: Monitor J 

INSPECTION & CONTROL POINT 

I 
Sign/ ECO Sign/ SNC Sign/ MEG Sign/ TC 
Date Date DaJ>,_ :Q~te 

t7 ."1 i! 7 
R f1 vc;;, I~? 

yes I 

~\11 
! 

5"-<t( '? 
I 

!{Jr l7 ( jz, 
~ 

R I tf>; / 

I 

-------

··---·----· ~=~-~---..--.~""""~·--· -- ~"""-~~~~·=-~ .... -·-·= ~~~~~-~-~~~~~-~~~ 
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INSPECTION & TEST PLAN 
PROJECT, 
ECODYNE JOB' 
REFERENCEc 

MEG Energy- Christina Lake Phase 3A 
32125 

- - -. PO P-5675-02 

AFTER FILTER VESSEL 
3A-F-208 G 

Drawing Number: 32125-A-4357 
REVISION:B 

NO. ACTIVITY REFERENCE CHARACTERISTIC 
DOCUMENT VERIFIED 

4. Materials Detail Drawing * confirm that all 
materials are in 
accordance with the 
drav.ring requirements 
*all vessel materials, 

' including attachments, 
have traceable material 
test reports 
- normalized plate 
- confirm chemical & mechanical 

t:,_ 
properties 

5. Vessel Drawing * confirm that the vessel 
Heads heads are as detailed in 

the drawing 
- thickness has been 
checked for conformance 
to the calculations and 
drawing 
- report any differences 

to Ecodyne immediately 
* the head manufacturer 
has provided certification 
and Data Report 

<: 

Page 4 of!O 

'TC: 'Test Certificate Required 

ACCEPTANCE 
CRITERIA 

FAB 

Material Test Reports w 
t:,_MTC 3.1B EN10204 

ASME Section II 
w 

Lift lug materials to be 
suitable for -45° C 

Internal & external 
attachments, welded 

directly to vessel 
pressu.re components, to 

be same grade of 
material 

ASME Section VIII w 

Certificate of w 
Conformance 

U-ZA (2-piece heads) 

_....,_ 

~i&@IQ)l\PINJ~ Umited 

H: Hold Point (do not fab past this point until accepted) 
W: Witness Point (notification is required per the PO) 
R: Review of Documents 
V: Verification that the work has been satisfactorily completed 
M: Monitor 

INSPECTION & CONTROL POINT 

Sign/ ECO Sign/ SNC Sign/ MEG Sign/ TC 
Date Date Date Date 

l~·i'ff r/3 /7 R 

~ V;J; I/ yes 

t? 

{! >A'/) ( 

~rf ~-tf{; R > R 

1> I< 
lt? J /f 

t }1 ~ t R 

7 

1.. ' 
~J'flJ RlJ 

7 
R 1 ?rft, ;? -

j·~) 
ij• 

~,IJ 

!fr t ) 
R ~f? ;;; yes 
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INSPECTION & TEST PLAN 
PROJECT' 
ECODYNEJOB, 
REFERENCE' 

MEG Energy - Christina Lake Phase 3A 
32125 
PO P-5675-02 

AFTER FILTER VESSEL 
3A-F-208 G 

Drawing Number: 32125-A-4357 
REVISION: B 

No. ACTIVITY REFERENCE CHARACTERISTIC 
'DOCUMENT VERIFIED 

6. Fabrication Fit-up ASME * misalignment, as a 
a *Strainer plate has result of variation in 

been welded & drilled the thickness of the 
in accordance with head to the shell, has 
drawing a 3:1 taper when 

b 
' 

*Top & Bottom greater than 
heads laid out and allowable 
nozzles fit & welded *the maximum 

c *Shell plate rolled to allowable 
match the diameter of misalignment of the 
the heads and the fit-up is to be in 
long seam welded accordance with 

d * Fit and weld the section UW 33 
shell course to the * full penetration 
head welding is required 

e * Strainer plate fit & for the two piece 
full penetration strainer plate 
welded to the shell 

f * fit & weld shell 
repads and nozzles 

g * fit closing head to 
shell section 

h * fit legs, clips, etc. 

------------------- ~---

~ 

Page 5 of 10 

--="', .-<"""' 

~~@@l\1)~~ Lim;ted 

TC: Test Certificate Required H: Hold Point (do not fab past this point unt11 accepted) 
W: Witness Point (notification is required per the PO) 
R: Review of Documents 
V: Verification that the work has been satisfactorily completed 
M: Monitor 

ACCEPTANCE INSPECTION & CONTROL POINT 
CRITERIA 

FAB Sign/ EGO Sign/ SNC Sign/ MEG Sign/ TC 
Date Date Date /Date 

ASME Section VIII 

~tit I r( c-r~ )J -
w kf M/V 

f' 
Nozzles are to be 
located clear of 

~tfrl vessel long & eire 

>-41 1 ~ _~; {/; seams w M J\!IV 

r1 ~S; ~4 1 w l'frJ vr M/Y 

' ~ v 

----------

·~~-~-~."--~~~--~~-
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INSPECTION & TEST PLAN 
PROJECT: 
ECODYNE JOB: 
REFERENCE: 

MEG Energy- Christina Lake Phase 3A 
32125 
PO P-5675-02 

AFTER FILTER VESSEL 
3A-F-208 G 

Drawing Number: 32U5-A-4357 
REVISION:B 

NO. I ACTIVITY I REFERENCE I CHARACTERISTIC 
DOCUMENT VERIFIED 

7. 

/ 

Weld 
Profile 

Page 6 of 10 

ASME 

~ 

* confirm that the weld profile 
and reinforcement are in 
accordance with UW 35 
*all weld defects and spatter 
has been removed 
* all pressure component edges 
have a minimum radius of 3 mm 
* all exterior & internal 
attachment welds are seal welds 
except as noted and around 
vessel seams (unless otherwise 
noted) 
*leg attachment weld is carried 
around to the inside of the 
flanges 

r-'""" .«>~'''-, 

~(&:@@1\ll~~ Limited 

TC: Test Certificate Required H: Hold Point (do not fab past this point until accepted) 
W: Witness Point (notification is required per the PO) 

ACCEPTANCE 
CRITERIA 

ASME Section VIII 

R: Review of Documents 
V: Verification that the work has been satisfactorily completed 
M: Monitor 

INSPECTION & CONTROL POINT 

~~~i=i~l~l~l~l~ 1 ~ 
Date Date Date Date : "~wt/1 

~lk'IJ 

M/V 

M/V 

w M' ·. 

M &l,<t lJ) w lltJKt; 

lvl/V 

M/V 

w ~~~w M/V 

-~~""""~~- ~"~"~"""~~" ' '' ~,,,, ····~··~~~~·~,~~''"' ·~·~· 
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INSPECTION & TEST PLAN ~!i::@lii)I\PfNI~ Umited 

PROJECT: 
ECODYNE JUB: 32125 
REFERENCE: PO P-5675-02 

AFTER FILTER VESSEL TC: Test Certificate Required H: Hold Point (do not fab past this point until accepted) 
3A-F-208 G W: Witness Point (notification is required per the PO) 

. R: Review of Documents 
Drawtng Number: 32125-A-4357 V: Verification that the work has been satisfactorily completed 

REVISION: B M: Monito< 

NO- ACTIVITY REFERENCE CHARACTERISTIC ACCEPTANCE INSPECTION & CONTROL POINT 
DOCUMENT VERIFIED CRITERIA 

F AB Sign/ ECO Sign/ SNC Sign/ MEG Sign/ TC 
Date Date Date Date 

g_ Visual & Drawiugs *all drawiug dimensions have * ASME Code W W l W {.~ r yes 
Dimensions been checked (( . ~ _ ,f; f' . 

-confinn_over-alldimensions Drawiugtolerances ~~~TJ~M { (I . t-:} 
- nozzle p1pe schedules are ~ 

4 
( { p 

per the calculations ~ -1 
" - nozzles and pads are in the 

~ 

I ------------ -----

Page 7 of 10 

correct elevation and 
orientation 

- projection is correct 
1 - bolt hole rotation and hole 

number is correct ~ 
- nozzles are level 
- strainer plate thickness & ~ 

hole locations are as detailed V 
- clips are as detailed and in 1 ) ' 

the correct orientation and v 
elevation 
- anchor bolt hole locations 

are correct 

--~~--- ·--~~-~-~~~~-~~--- --~-.~------~ 
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INSPECTION & TEST PLAN 
PROJECT, 
ECODYNE 

MEG Energy- Christina Lake Phase 3A 
32125 

9. I NDE 

/ 

Hydrostatic 
Test 

b I Pneumatic 
Test 

Page 8 of 10 

3A-F-208 G 
Drawing Number: 32125-A-4357 

REVISION:B 

Drawing 
accordance with the Code and 
calculations including all repairs 
• RT to include all joint 
intersections plus additional 
spot in each long & eire & 100% 
of long seam of nozzles 
fabricated from rolled plate 
• MPT lift Jug welds 

* NDE technicians are qualified to 
the applicable association and have 
current validation 
- interpretation has been performed 
by a minimum of CGSB & SNT 
Level II technician in the 

NDEmethod 
*Test pressure and temperature 
are in compliance with UG 99 

- test duration min of 1 hour 
drawing I * Reinforcing pads with weep 

holes are soap / air tested 
- two weep holes required on 
nozzles greater than 10" 
- fabricator to provide 3" - %" 
diameter nipples in weep holes 

.. -~-

I 

I 

I 

""''''""'- ~" 

~(!:@IQJ'lP~~ Umited 

Required H: Hold Point (do not fab past 
W: Witness Point (notification is required per the 
R: Review of Documents 
V: Verification that the work has been satisfactorily completed 

CRITERIA 

VIII 

ASME Section V 

I I I .. I-A II> 
Production 
Hardness testing I v 
is not required 

ASME Section I w f'-7,. _,.,H vI K I I w I A%' I/;.,_! b 1 yes 
VIII 

I w 1,:2.'21)·1>1 vI K I I w I //.1' / /n.k'Z 1 yes 

........... .,_'"_" ---,·-=1==·~~-~~~-~~--·~--~---
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INSPECTION & TEST PLAN 
PROJECT' 
ECODYNEJOB, 
REFERENCE· -

MEG Energy - Christina Lake Phase 3A 
32125 
PO P-5675-02 - - ~ . - -

AFTER FILTER VESSEL 
3A-F-208 G 

Drawing Numbe" 32125-A-4357 
REVISIQN,B 

NO. ACTIVITY REFERENCE CHARACTERISTIC 
DOCUMENT VERIFIED 

11. Preparation Drawings * all interior hardware has been 
for Shipment supplied as detailed on the 

to the Coating drawings (including resin 
Shop removal blind flange & 

hardware) 
/ (note that *vessel nameplate, etc. have 

coating, been checked for accuracy 
installation of 
internals and - nameplate to include all 

insulation are to information detailed in vessel 
be completed at specification 

the coating shop} *vessel has been prepared for 
shipment 

- flanges have been protected 
from impact with plastic, metal 
or 6mm plywood covers 
attached in a minimum of 4 
locations 

- vessel has been properly 
supported 

·~ 

Page 9 of 10 

TC: Test Certificate Required 

ACCEPTANCE 
CRITERIA 

FAB 

Quality w 
Requirements 
32125-A-4200 

w 

Nameplate in SI 
units 

w 

~~~---~~~~-~~ 

@~@IDJ~LfJINJ~ Umited 

H: Hold Point (do not fab past this point until accepted) 

I W: Witness Point (notification is required per the PO) 
R: Review of Documents 
V: Verification that the work has been satisfactorily completed 
M: Monitor 

INSPECTION & CONTROL POINT 
i 

Sign/ ECO Sign/ SNC Sign/ MEG Sign/ TC 
Date Date Date C::::L Date 

li2. -t 1 
v w ~ ~ ~~I I ! '( 

I 

~-/)> ·( ~ v w w 

!?c-( v w w 

' ' i 

' 

J 
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INSPECTION & TEST PLAN 
PROJECTo 
ECODYNE JOBo 
REFERENCEc 

MEG Energy- Christina Lake Phase 3A 
32125 
PO P-5675-02 

AFTER FILTER VESSEL 
3A-F-208 G 

Drawing Number: 32125-A-4357 
REVISION: B 

NO. ACTIVITY REFERENCE CHARACTERISTIC 
DOCUMENT VERIFIED 

12. Documents Purchase Req *all quality documents have 
been checked for accuracy and 
completeness with 
the following documents 
submitted to Ecodyne 

' - ASME Data Reports 
- ABSA Letter 
-Nameplate copy 
-MTR/ Map 
- Welder Qualification 
- NDE reports 
-Visual & Dimensional report 
- Hydro report/ chart 
- ITP & Traveler 
- NCR & resolution 

13. Inspection Purchase * confirm that all work has been 
Release to the Order done per the purchase order and 
Coating Shop all referenced drav.ri.ngs and 
(for coating & specifications 
installation of - ITP sigoed off 

. inlet & 
strainers) 

. 
' 

Page 10 of 10 

~' ' 

~{f:@)IQ)lp(INJ~ um;ted 

TC: Test Certificate Required H: Hold Point (do not fab past this point until accepted) 
W: Witness Point (notification is required per the PO) 
R: Review of Documents 
V: Verification that the work has been satisfactorily completed 
M: Monitor 

ACCEPTANCE INSPECTION & CONTROL POINT 
CRITERIA 

FAB s;gn; ECO s;gn; SNC s;gn; nEG Sign/ TC 
Date Date D~~ Date 

Drawings & w 
1!~·1) 

R M/R AI v~ If; 
yes 

Code 

I ~'20 

Ecodyne is 
responsible for 

assembly of 
documentation 
in accordance 
with project 

requirements 

/ ht 
Drawings & H 

~~.o·C 
H H\_ /(/ t~J 

yes 
Code jc ~ I 

-

-----·---~,~~'"''~~-. -----•"-=========·==· "" =~" ··----
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INSPECTION & TEST PLAN @!:@IQ}l\Pii\!1~ Limited 

PROJECT, MEG Energy - Christina Lake Phase 3A 

REFERENCE' PO P-5675-02 
AFTER FILTER VESSEL TC: Test Certificate Required H: Hold Point (do not fub past this point until accepted) 

3A-F-208 G W: Witness Point (notification is required per the PO) 

Drawing Number: 32125-A-4357 
R: Review of Documents 
V: Verification that the work has been satisfactorily completed 

REVISION: B M: Monitor 

NO. ACTIVITY REFERENCE CHARACTERISTIC ACCEPTANCE INSPECTION & CONTROL POINT 
DOCUMENT VERIFIED CRITERIA 

FAB Sign/ ECO Sign/ SNC Sign/ -)EG Sign/ TC 
Date Date D;~- Date 

12. Documents Purchase Req *all quality documents have Drawings & w 
~?),·() 

R 11/R AI ~;; f; 
yes 

been checked for accuracy and Code 
completeness with I I 
the following documents 
submitted to Ecodyne Ecodyne is 
- ASME Data Reports responsible for 
- ABSA Letter assembly of 
- Nameplate copy documentation 
-MTR/Map in accordance 
- Welder Qualification with project 
- ND E reports requirements 
- Visual & Dimensional report 
- Hydro report/ chart 
- ITP & Traveler -

~;/ - NCR & resolution / 
13. Inspection Purchase *confirm that all work has been Drawings & H 

~"],_,·( 
H H' t(/ tvJ 

yes 
Release to the Order done per the purchase order and Code -::. '3 
Coating Shop all referenced drawings and I /6 
(for coating & specifications 
installation of - ITP signed off 

inlet & 
strainers) 

Page 10 of 10 

~~--~~-~-----~ ------- ---~- ---- . ---~~~ 
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LESENA STEEL LTD 
PROGRAM DOCUMENTATION 

CUSTOMER: ECODYNE LTD. Date: MARCH I 05 //2013 

JOB No: 12-32 G P. 0. No: 321253503 

OWNER: MEG ENERGY CORP. 

SERIAL No: 0417 

C.R.N. No: W1159.2 N.B.: 

DRAWING No: 32125-D-2202-01 REV. E 

VESSEL TYPE: AFTER FILTER EQUIPMENT No: 3A-F-208 G 

CODE: ASME SECTION VIII, DIV.1, 2010 EDITION+ 2011 ADDENDUM 

DESIGN PRESSURE: 1041 kPa (g) & F.V M.D.M.T.: -29 oc @ 103 kPa (g) 

DESIGN TEMPERATURE: 120 oc 

HYDROSTATIC PRESSURE: 1354 kPa (g) in HORIZONTAL POSITION 

WELD PROCEDURE: SMAW-16, 16.2, SAW-45 & FCAW 40 

( SHELL THICKNESS AND MATERIAL SPEC.: 19.05 mm NOM - SA- 516 -70N 

HEADS THICKNESS AND MATERIAL SPEC.: TOP: 18.22 mm MIN. & BTM.: 19.05 mm MIN SA- 516 -70N 

FINAL INSPECTION: 06/20/2013 

WELDER {S): L 1 ,2,4,5, 7,8 & 9 

RADIOGRAPH: LONG SEAM 100% PER UW-11(a),CIRC.SEAMS SPOT 85% PER UW(a)(5)(b);STAMPER RT-2 

DATE COMPLETED: 06/20/2013 

DATE SHIPPED: 06/21/2013 

AFFIDAVIT MAILED: 

U-IA DATA FORM MAILED: 

REMARKS: 

QA-20 
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TRAVELER I QUALITY CONTROL CHECK LIST 

CUSTOMER: ECODYNE LTD. JOB No: 12-32 G 

VESSEL TYPE: AFTER FILTER SERIAL No: 0417 

APPROVED BY QA: Arie Willemsen CRN: w 1\SCj·l 

QC Inspector Authorized Customer 
Inspector 

INITIAL : /'\ 

Design Calculations & Drawings k ':?/t:::/l? f-;lt MMU>+.\....., 
Welding Procedures ;,a.- ;J~'/;:? ~!;:. M~.n 

1-W~e~ld~e=r o_u_a_li~fic_a_tio_n~s~----=-c~-----+<~,; "3f75J? IZ" PAl~ Y<-.D. \CC 

1-0:-:-:ut_o-,--f -,--Ro_u_n_dn_e_ss_(U_G_-B_O_) __ -+~~ 6(· 1 ~ ·13 I ,h 'JVI0 Jte .. {"J 

Materials lv'P.~ o&·tf·l3 0fr •)<)wt<f n 

Other: 

Repair-by-weld-procedure 

TESTS & INSPECTIONS: 

Review of Radiography Film & Report 

Arc Strikes, Gouges 

Supports 

Heat Treatment 

Final 

Hydrostatic Test 

Name Plate Stamping 

Data Reports 

Paint 

Preparation for Shipment 

Remarks: 

QA-21 A 

' 

Inspector 

. 

Date 
. 
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LESENA STEEL LTD 

TRAVELER I QUALiTY CONTROL CHECK LIST 

CUSTOMER: ECODYNE LTD. 

VESSEL TYPE: AFTER FILTER 

DIM ENS I ON S: --'3"-'9"'6"-2m"-"-'-m'-'O"'D,!__!:,_x -"25,4"'0"-'m"'m"--'T.L.!/T'---

W. P.: ..JQ'f/ kPa (g) T.P.:_flS"'t kPa (g) 

PRE-REVIEWED BY A I. p: 'l'<\~o'4, \'":S 

APPROVED BY QC: -~~k;ff';.=o;:;----­
ARIE WILLEMSEN 

DIMENSIONS 

TOP HEAD 4-1 ·- b 

BOTTOM HEAD 'tJ - (, 

SHELL LONG SEAM '1't l'J 
../ 

FLANGES NOZZELS 
OPENINGS 

CONN. I.D. SIZE MATERIAL 

N1 12" SA-1 05N/SA-1 06B/SA-516-70N 

N2 12" SA-1 05N/SA-234-WPB/ 
SA-1 06B/SA-516-70N 

N3A,N3B 4" SA-105N 

N4 3" SA-1 05N/SA-1 06B/SA-516-70N 

SG1A,SG1B 6" SA-516-?0N 

M1 24" SA-1 05N/SA-1 06B/SA-516-70N 

M2 24" SA-1 05N/SA-1 06B/SA-516-70N 

< 

QA-21 

' 

JOB No: 12-32 G 

SERIAL No: 0417 

DWG. No: 32125-D-?202-01 rev.~ 

C. R.N. No: \(\J \\ S'1 · 'L. 

DATE: FEB/4/2013 

FIT UP& Gust. 
WELD WELD Insp. 
PREP. (dbl., sinl, lap, butt) 

fch-ll·/) DBL., BUTT 

idul-·["1, DBL., BUTT 

I 

{hj,Jl,;"{ s DBL., BUTT 

FIT UP & WELD 
WELD DIMENSION 

L PREP. OS I REPAD I IS 

ldlob(tAJ 3/8" 1/2" 3/8" 

' 
lt(;,.(vt5 3/8" 1/2" 

I ~ 
1;6·rvL3 7/8" 

t 

Wt:P· p .. ·u 3/8" 3/8" 

l 
!f'.&-tL·l I 3/8" 3/8" 

\. 
I'{); /l-4 <, 3/8" v~" :, 
i'\,~ {VI~ 3/8" \/7_1'/ -

i 
I 

I 
' I! 

! 
! 
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B 

A 

REV 

( 

Dec19 
2012 

!'fov:tz 
2012 

DATE 

INSPECTION & TEST PLAN 
LINING & COATING 

.~WAC Vessels 
~ 

' '' 

TITLE Customer; 

INSPECTION & TEST PLAN MEG Energy Corporation 
IJNING & COATING 

Christina Lake Phase 3A Filter & "YV4 C ¥e99clr--

clo SNC·Lavalin 

PO No. P-5675·02 

SCALE· N/A U~~@@~~lftl~ Limited 
I I .. A Marmon "Wntcr/Betkslili:e: Hath.1way Compmy 

BY DATE 
TIU DAA.WIMII 11illiEI'ROI'6UYQf ~COI)'I'l!!lJUfT[II,IJ ISI«<1TOUI,I.1'1DfDRAm' 

-" 
f'IIIIPQJI>$ ~)!MAL TOTUeltmREfTOfllll$ COMPAII'V AN!II:S S~ltJEOTTO 

REttiRHOfa{ll£QI/E&T, 

Client inspection points; w~~ !').~ 11/12 DWG,NO. EEV. 
SNC/MEG S\lrvcillanc~ Lcvd 3j DEN TM 2012 
MEG shiuuimr urotection nroc 

FIEST ISSUE TM AV CHKD AV 11/12 32125-A-4501 B 
2012 

RBMAIUIS BY CHKD Al'l'D TM 11/12 
2012 

Page 1 of8 

> • ,, 
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' ' 

__.=~ 

INSPECTION & TEST PLAN 

PRO]Ecr< 
ECODWEJOB< 
:REFERENCE, 

MEG Energy- Christina Lake Phase3A 
3212.5 
PO P-5675-02 

LINING & COATING 
~cssds 

DRA: 32125-.A-4501 
REVISION<B 

No. Qualicy Related Reference Characteristic 
Activicy Document Verified 

1. Dtawfugs& Document * confitm that the 
Specifications Log fabricatiot:L :and 

inspection dtawings 
are the latest revision 

·• SNC/MEG 

~ SRT7Milhru< Leve/3 

2. Matetials Detail * confion that the 
Drawings material. is as 

detailed on the 
drawing 
* confinn. that the 
materials ate not past 
expity dares and do 
not appea:t unusable 

Page2 of8 

_r'='"" /''~'" 

~li:@fiil'IPWlJ~ Umlted 

TC: Test Certificate ReqtJited H: Ho1cl Point (do not tab past th.is point tmtil accepted) 
W: Witness Point (notification required per PO} 
R: Review ofDocuments 
V: Verification thatworkhas been satisfactorily.completed 
M: Manito,. 

.Acceptance Criteria Inspection & Conttol Point 

APP Sign/ ECO Sign/ SNC Sign/ MEG Sign/ TC 
D;tle llite .~ llite 

Latest Revision R lj?"" R R, '-;¢: i~ Vr3 -

(if Sp=i!itt~.tion: """"' 
WZ...A-2020 (RL spt:c} 
(includes Q8S3S4..3(}10-.Klrfi0 & 085354-
3010-RL-70) 5 
.;=s.A-2013 (=ling sp<c) 
(includcs0853U.3010-PC-SO) 

NA.CE 
/7 

Material Identification on w /:&~ R R 
~ /Jd 13 -

Product Labels -

vR II w ~ 13 w R 

--- -------------

·-~-'~ ~o----~ 0>~~~=~='=·~~~---===~'=>=~~""="'=•=•~~ ·---- --~~ '""=" 
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INSPECTION & TEST PLAN 

PROJECT; 
ECODYNEJOB: 
REFERENCE: 

MEG Energy~ Christina Lake l'hase3A 
32125 
PO P-5675-02 

LINING & COATING 
Filter & WAC Vessels 

DRAWING NUMBER: 32125-A-4501 
REVISION:B 

No. Quality Related Refetence Chatacteristic Verified 
Activity Docum.ent 

3. Interior Surface Dmwings *Visual inspection of interlo:r: 
Preparation for WAC carbon steel areas to confu:m 
Vessels Devon spec all =as to be liued have been 

blasted 
NACE - blastp<ofile bas been 

checked for compliance to the 
rubbe< / coating 

· manufacturer's data sheet & 
dtawing / specification 

.. record the results of the 
profile comparator 
*Daily log has been 
maintained to .record aU 
pe~entmfonnarlon 

Page3of8 

<"'-~-;~. 

TC: Test Certificate Required 

Acceptance 
Criteria 

SSPCSP-5 

~(l:@IQ)l];!!NJ~ Umlted 

H: Hold Point (do notfab past this point until :acec:pted) 
W: Witness Point (notification required per PO) 
R: Review ofDocumet~.ts 
V: Verification thatworkh2s been satisfactorily completed 
M: Monitor 

Inspection & Control Point 

APP S;gn! ECO S~/ SNC S;gn/ MEG S;gn/ TC 
Da.te Date I~ lhte 

w R M/R 

~ 0 yes 

I 

w R M/Rc; kr Vri 
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INSPECTION & TEST PLAN 

PROJECT: MEG Energy- Christina Lake Phase SA 

= ECODYNEJOB: 
:REFERENCE: !JO P-5675-02 

~~G W. essds 
DRA ER: 32125-A-4501 

REVISION:B 

No- Quality Related Refexence Chataeteristic Verified 
Activity Document 

4- Interior Lining of Drawings *Confirm the material by 
w.Ae.-vessers~-.~ checking documentation and 
c~ . batch numbc:rs ~--~------

*lilting thickness has been 
confirmed 

- 'lf.tinch 
· Vlsuat mspectimrof the lined 

sw:faces with all detclmental / 
defects (blisters, voids~ et<:.) 
cottected 
- lilting has completely covered 
an interior sw:faces tb,at ate not 
alioy 
*Continuity of the eD:tite lining 
checked with a High Voltage 
SpatkTester (voltage per data 
sheet) · 
.. Pin Hole Free 
* Check the baroness of the 
lining is :in eonfotmance with the 
data sheet 
*Record critical info.anation in 
daily log 

Page4of8 

"'"'"""' 

TC: 'test Certificate Required 

Acceptance Criteria 

APP 

Rubber Data Sheets V/R 

w 

~~~ w 
~--

w 

w 

w 

~ 

~1[:;@@1\Jl[M~ Wm!ted 

H: Hold. Point (do ILOtfab put tbis point1llltil ::ccepted) 
W: Witness Point (notification required per PO) 
R.: RevicwofDocuments 
V: Verification tltatwork bas been satisfactorily completed 
M: Monitor 

Inspection & Control Point 

Sign/ ECO S4!;D/ SNC S4!;D/ MEG S4!;D/ TC 
Da.te Date Date lfiDate 

R 

?C: 
M/R 

~ W<"f- IUa 
f Jl 

~~ M/R 

27 .::z; 
w w ---7 

- - ---

w w yes 

. V/R (\y' V/W 

R R 

-~- --------------
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INSPEC'I'ION & TEST PLAN 

PROJECT' 
ECODYNEJOB, 
REFERENCE' 

MEG Energy- Christirul Lake Phase SA 
32125 
PO P-5675-02 

----,~,, 

LINING & COATING TC: Test Certificate Required 

Filter & WAC Vessels 
DRAWING NUMBElli 32125-A-4501 

REVISIQN,B 

No. Quality Related Reference Characteristic Verified Acceptance 
A.ctbity Document Criteria 

5. Exterior Surface Drawings * Confitm material by checking SSPCSPlO 

1a.tionof 
documentation and batch numbers 

WAC *Visual inspection to confirm all areas 
s have been blasted to the appropriate blast Paint 

condition Manufacturer 
*Blast profile has been checked fot Data Sheets 
compliance to the equipment detail 
dra:wing & paint manufacturer's data 
sheet 
- .record the results of the ptoffie 

comparator 
*Daily log has been maintained to :record 
-all pertinent information 

6. Exterior lining & D.tawings *Visual inspection to confirm all areas are Lining& 
coatiog of Filter & free of detrimental paint defects and coating Data 
WAC Vessels inclusions Sheets 

*Thickness checked in accordance with 
SSPC PA-2. SSPCPA-2 
*Daily log has been maintained to :tecord 
all pertinent information (see above) Drawings/ 

Specification 

1\ - " ' ' ' J 

Page 5 of8 

APP 

w 

w 

w 

w 

w 

w 

w 

w«::@IDJI\lJ!Mw Umllod 

H; Hold Point (do not fab past this pu.in.t until accepted) 
W: Witness Point (notification required per PO) 
R: Review of Documents 
V: Verification that wotk has been satisfactorily eompletcd 
M: Monitor 

Inspection & Control Point 

Sign/ EGO s;gn; SNC s;gn; MEG s;gn; TC 
DA,_tC Date Date h Date: 

11-Jr v R/V ( {' 
~ /;! R R/V ll I 

/' 12 ~ v 

~' 
R/V 

I 

// 

~ ~· /2 R R/V 
"' 
II /""' h 

!-! w w 
~ l1-' yes 

~ ;f, ~ ~ M/V 1,-

!-;!' c;il_J v 
" R/V 
p 

~~~·'"""~-' .,, ,,.,.~ ~"·~= 

! 

I 

I 

I 
' 

. 
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~ 

INSPECTION & TEST PLAN @m@l\PINJ~ um,,.,d 

PROJECT: MEG Energy- Christina [a.ke Pfulse3A 
ECODYNE JOB: 32125 
REFERENCE~ PO P-5675-02 

LINING & COATING TC; Test Certificate Required H: Hold Point (do not fab past this point until accepted) 

Filter& WAC Vessels W: Witness Point (notification required per PO) 

DRAWING NUMBElli 32125-A-4501 
R: Review ofDocuments 
V: Verification that work has been satisfactorily completed 

REVISION:B :M: Monitor 

No. Quality Related Reference Characteristic Verified Acceptance Criteria Inspection & Control Point 
Activity Document I 

APP ~ ECO Sign/ SNC Sign/ MEG Sign/ TC 
Date n:;,..-- [) Date 

5. Vessel Internal Drawings * Inlet hub /latetal distributor D:tawings -proper w 
~:ill 

w w 

r11 f.- -
Installation for is installed in accordance w.ith assembly& 

J 
~ Filters & WAC the assembly detail dciwings. hardware 

Vessels - all hardware and gasket 

() w material is correct and Connections that are ;; ) asseoob1ed as detailed located in the media 
jJ.. ' *Strainers ate assembled as zo:D.e that have w w w 

detailed- Filter Vessels 'With openings greater <!jy,f p I 
stainless steel / WAC Vessels than 0.010" are to be 
with PVDF (Kynar) corrected 
-co~ proper torque and 

seat 
- confirm straincts ax:c 

properly seated (I-Bolt 
properly engages in strainer 
hole) with a m.rucim.um. gap of 
0.010" bet\veen the strainer 
plate and the strainer cap 

I 
' . .. ,r· 

Page 6 of8 
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~·'·"" 

INSPECTION & TEST PLAN 

PROjECT' 
ECODYNEJOBo 
REFERENCE;, 

MEG Energy~ Christina Lake Pbase3A 
32125 
POP-5675..02 

LINING & COATING 
Filter & WAC Vessels 

DRAWING NUMBER: 32125-A-4501 
REVISION,B 

No. I Quality Related / Reference I Characteristic Verified 
Activity Document 

8. Preparation fo.r 
Shipment 

Page 7 of8 

Drawings * Vessels are~shippingto Ecodyne 
(i.e. shipping ilitect to site after 
insulating) 
- flange faces of Filter Vessels are 

coated with an easily removable rust 
preventative coating (not applicable for 
lined WAC Vessels) 

- all flanges .are protected with blind 
Jlauges 
- all hardware bas been supplied and 

properly assembled as detailed on the 
drawings 

- sight glasses have been installed and 
hatdwate with proper torque (note must 
be checked again after transport) 
- interior is free from debris (Filter 

Vessels bare & clean/ WAC Vessels 
lined) 

- vessel identification m~os, 
nameplate, etc. have been checked for 
accuracy 
~ tepad weep holes have extensions 

installed 
- equipment has been properly 

supported to prevent damage during 
shipping n 

qjCA/Jl ll+-W F;ll<>JJ lJ, 

~ 

TC: Test Certificate Required 

Acceptance 
Criteria 

32125-A-4200 
& MEG sbippiug 

protxti01t procedure 
085354-3010-PG-10 

APP 

w 

~, 

@~@Jii){\/J~@ Umltoo 

H: Hold Point (do not fab past this point until accepted) 
W: Witness Point (notificlttion required per PO) 
R: Review of Documents 
V: Verification that work has been satisfactorily completed 
M: Monitor 

Inspection & Control Point 

Sign/ I ECO I Sign/ 
~e Date 

SNC I~ MEG 

4)0~ I A / 

'q/v;lf- ' 

w w 
Sign/ I TC 
Dote 
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/·--.. 

INSPECTION & TEST PLAN 

PROJECT: 
ECODYNE JO&. 
REFERENCE: 

MEG Energy- Christina Lake Pbasc3A 
32!25 
PO P-5675-02 

LINING & COATING 
FilteJ: & WAC Vessels 

DRAWING NUMBER: 32125-A-4501 
REVISION:B 

No. Quality Related Reference Characteristic Verified 
Activity Docllment 

9. Documentation Purchase * all quality documents have 

/'--._ 

TC: Test Certificate Required 

Acceptance 
Criteria 

Drawings & 
Requisition been checked for accuracy and Standards 

completeness with the 
following documents provided 

' to Ecodyne for the final 
Quality Dossiet: 

- Lining & coating 
certification 

- ITP and Checklists 

10. Inspection Release Purchase * confitm that all work Purchase Order 
Order identified in the purchase 

order, drawings, specifications 
and ITP have been 
satisfactorily comple:ted 
- ITP signed 

-

PageS ofS 

~' 

@[@!Q)l\JIINJ@ Wm;tod 

H: Hold Point (do notfab past this point until accepted) 
W: Witness Point (notification required pe>PO) 
R: Review ofDocuments 
Y: Verification that work has been satisfacrorily completed 
M: Monitor 

Inspection & Control Point 

APP Sign/ ECO Sign/ SNC s· 1 MEG Sign/ TC Dare Date D~ Date 

w frl R M/R 1ft v yes 

t:f;p,jg /i u 
AfW /? I=JM 

~ 

/', 

H J;! H fr H -

w 1/ 
';/ci/11 
A -!'+if 
'f;}.)?A 

p 

- ----- •••~--•-N~m• -----~----~---~~'-~''="~--·~~"=--=·~~~ ~•-"-"-'""'~==---~'M' -,'-"'" "'""""'""~""""MTC,-~~~ .. ~~·-•-" ''-='<====<--=<<='""' '"'-~~~=-""""~--~="-~--=·,----

Page 134 of 359 VR-00036 VP-CL03A-M-000-0004 S0



( 

B 

A 

REV 

( 
\ 

Dec19 
2012 

Nov12 
2012 

DATE 

INSPECTIO~ TEST PLAN 
INSULATION~&~ Vessels 

Client inspection points; 
SNC/MEG Surveillance Level3j 
MEG shipping protection_proc 

FIRST ISSUE 

REMARKS 

[ 00 °/~ --..J v~ Y :Jb dU\ <:::, 

Vc~r.:L.- ;).o 6 f\ 
TITLE Customer: 

INSPECTION & TEST PLAN MEG Energy Corporation 
INSULATION 

Filter&WACVessels Christina Lake Phase 3A 

c/o SNC-Lavalin 

PO No. P-5675-02 

SCALE· N/A U~~@@lil~~~ Limited 

I It.. A Mannon "\1\'ater/Berkshiru Hathaway Company 

nNJ"' / BY DATE 
TillS IJRo\WWG IS niEPRQPS'ITYOF SCODYI'= UUJTED.If!S I!OTW 1:110 USEUFOfiNIY 

PIIIIPOSES tiiiTIU~NTiil.. TO tltE llll'I!JUIST OFTJlS CO~PmY ANDIS WOJI<CTlO 
RETIIRNliPOifRI!OUEST. 

-~~ P1v 
11/12 DWG.NO. REV. 

DRN TM 2012 

TM AV CHKD AV 
11/12 

32125-A-4502 B 
2012 

BY CHKD APPD TM 11/12 
2012 

Page 1 of3 
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~---"""' 

INSPECTION & TEST PLAN 

PROJECT' 
ECODYNE JOB' 
REFERENC"' - -

MEG Energy- Christina Lake Phase 3A 
32125 
POP-5675-m --

INSULATION 
Filter & WAC Vessels 

Drawing Number: 32125-A-4502 
REVISION:B 

No, Quality Related Reference Characteristic Verified 
Activity Document· 

1. Drawings& Document * confirm that the fabrication 
Specifications Log and inspection drawings are 

6 the latest revision 
- SNC/MEG SurveiUance Leve/3 

2, Materials Detail * all insulation, caulking, 
Drawings jacketing and hardware 

materials in accordance with 
specification 
- 38mm mineral wool & 
insulation blanket for manways 
- Filter Vessels with corrugated 
almninum- O,Smm thick/ 
WAC Vessels with stainless 
steel cladding- 0.25mm thick 
~ ss clips, bands, screws 
(Robertson head) 
- all insulation materials shall 
have a flame spread 
classification not to exceed 25 
when test in accordance with 
ASTME84 

Page2 of3 

TC: Test Certific'ate Required 

Acceptance Criteria 

INSUL 

Latest Revision R 

Specifications 
32125-A-2017 
(indudes 085354-3010-

. IN-110) 

Matctiai R/W 
Identification on 
Product Labels & 
data sheets 

,....~" 

~{!:@IDJl\IJINI~ Limited 

H: Hold Point (do not fab past this point until accepted) 
W: Witness Point (notification is required per the PO) 
R: Review of Documents 
V: Verification that the work has been satisfactorily completed 
M: Monitor 

Inspection & Control Point 

s;gn/ ECO S;g,>/ SNC S;g,>/ MEG Sign/ 
Date Date Date --. Date 

$ I 
R c W/-; )rjr t- 1"1 ) 

~~ I.w c -\ 
1'6 

2><3 1----.. 

~ 
R R 

~ ~ /iJ 
! ~-\)>/ 1 

~_.v 
tf. 

2J:.>'5 

~-~--~---·-----~-~--~~ =~··"'=~.,...~.... = .. ·-·-·~· ""~"'l~ =--="~~-~== 

,-_ 

,, 

TC 

yes 
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INSPECTION & TEST PLAN 
PROJECT, 
ECODYNEJOB' 
REFERENCE;, 

MEG Energy- Christina Lake Phase 3A 
32125 
PO P-5675-02 

INSULATION 
Filter & WAC Vessels 

DRAWING NUMBER' 32125-A-4502 
REVISION,B 

No. I Quality Related 
Activity 

Reference I Characteristic Verified 
Document 

3. 

4. 

5. 

6. 

7. 

Installation 

Cladding 

Preparation for 
Shipment 

Documentation 

Inspection 
Release 

Page3 of3 

Drawings 

Drawings 

Drawings 

Purchase 
Requisition 

Putchase 
Order 

* Installation in accordance with 
specification 

* insulation is clad as detailed in 
specification 

*Vessels equipment properly 
supported and suitably protected 

* all quality documents have been 
checked for accuracy and 
completeness with copies of the 
following documents provided to 
Ecodyne 

- Material certifications 
• ITP 

* confirm that all work identified 
in the pru:chase order, drawings, 
specifications and ITP have been 
satisfactorily completed 

- ITPs~d 

---~ -~-~--~------~ 

?"> 

TC: Test Certificate Required 

Acceptance 
Criteria 

specification 

specification 

32125-A-4200 
& MEG shipping A 
protection procedure D 
085354-3010-PG-10 

Drawings & Code 

Purchase Order 

INSUL 

w 

w 

w 

w 

H 

~ 

"~d 

~l£@1Qll\PfNJ~ Limited 

H: Hold Point (do not fab past this point until accepted} 
W: Witness Point (notification required per PO) 
R: ReviewofDocuments 
V: Verification tbatworkhas been satisfactorily completed 
M: Monitor 

Inspection & Control Point 

Sign/ I ECO I Sign/ I SNC 
Date Date 

~y I lll [LM/V 
\1~~~ 1+<1 I 

f-,;~-' v71 / [I M/V 
;tJc- qv'iH 
.~> 

~- IV~' I w 
~ l% ~~-~q); 

f' l ~,,j;ll' 
n 

'!b 1 IH l1t, p -\ [1f. /l 

Sign/ I MEG I Sign/ 
Date_....r--.., Date 

~tr/• 
.------, 

~f/7/ 
/1 

flf 
-2_ 

w 
"_L 

Yf 

TC 

yes 

~~~~-----~''''''''"""'"-''====--=""""'"'. ··~ ~-~ ·--~~-~~~ 

' -
.... 
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( 

B 

A 

REV 

Dec19 
2012 

Nov12 
2012 

DATE 

INSPECTION & TEST PLAN 
INSULATION- Filter & WAC Vessels 

-._j U'- Y ;;2_ b 

.:."'::::.'-' L c2o ~ rs 
TITLE Customer: 

INSPECTION & TEST PLAN MEG Energy Corporation 
INSULATION 

Filter& WAC Vessels Christina Lake Phase 3A 

c/o SNC-Lavalin 

PO No. P-5675·02 

SCALE· N/A ~~@IQW~~l§ Limited 
"PJ,., 
I I LA Marmon Y.later/BerkshireHathaway Company 

I n.JJ"" v BY DATE 
nus IIRAWIUG IS niE PRO!'EIITY OF ECODYI;i; UIIITlD./1"" NOT'I'O &EUSEO FOR .mY 

Pt.IRPOSES OE'IIlli!ENTAL TDTHE llm'REST DFTHS COIIPAAY ANDIS S!IBJECTTO 
I!SI\lRHUPClHFIEOU~aT. 

Client inspection points; -~~ /1v 11/12 DWG.NO. REV. 
SNC/MEG Surveillance Level3; DRN TM 2012 
MEG shippine protection proc 

FIRST ISSUE TM AV CHKD AV 
11/12 

32125-A-4502 B 
2012 

REMARKS BY CHKD APPD TM 11/12 
2012 

Page 1 of3 

I 
I 
! 
I 

I 
II 

II 

I 
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INSPECTION & TEST PLAN 

PROJECT, 
ECODYNE JOB, 
REFERENCE< - - - -

MEG Energy~ Christina Lake Phase 3A 
32125 
PO P-5675-02 

INSULATION 
Filter & WAC Vessels 

Drawmg Number: 32125-A-4502 
REVISION:B 

No. Quality Related Reference Characteristic Verified 
Activity Document· 

1. Drawings& Document * confinn that the fabrication 
Specifications Log and inspection drawings ate 

~ 
the latest tevision 
- SNC/MEG Surveil/an" Leve/3 

2. Matetials Detail * all insulation, caulking, 
Drawfugs jacketing and hardware 

materials in accordance with 
specification 
- _38mm minerai wool & 
insulation blanket for manways 
- Filter Vessels with corrugated 
aluminum - 0.5mm thick I 
WAC Vessels with stainless 
steel cladding- 0.25mm thick 
~ ss clips, bands, sctews 
(Robertson head) 
~ all insulation materials shall 
have a flame spread 
classification not to exceed 25 
when test in accordance with 
ASTME84 

··- ---- ··---------

Page2 of3 

------------.. .. ·---~~-~~----~·~~ 

,x'"'»-, 

TC: Test Certific'ate Required 

Acceptance Criteria 

INSUL 

Latest Revision R 

Specifications 
!12125-A-2017 
(indudes 085354-3010~ 

- IN-fJO) 

Material R/W 
Identification on 
Ptoduct Labels & 
data sheets 

L ~~--

~-, 

_, 

~le@@l\PINJ~ limited 

H: Hold Point (do not fab past this point until accepted) 
W: Witness Point (notification is required per the PO) 
R: Review of Documents 
V: Verification thattheworkha.sbeen satisfactorily completed 
M: Monitor 

Inspection & Control Point 

Sign/ ECO Sign/ SNC Sign/ MEG Sign/ TC 
Date Date Date --, D_ate 

frv> 

~ 
R 

~ ?"J ty?/t 
~~411 ~vt..t::.f 

!'ii 
12<> ') '7 

R R :.n / 1• 7/J yes 

bb ( 71 / 
!J:, 

~ ~r~ll ') 
~-:s V 

b 

. . ... ----L.. . 

=•=-"-"""'"-"U=~~-~-- ---~~-·~-~--~ 
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·;;,·-, 

INSPECTION & TEST PLAN 
PROJECT' 
ECODYNEJOB' 
REFERENCE: 

MEG Energy- Christina Lake Phase 3A 
32125 
PO P-5675-02 

INSULATION 
Filter & WAC Vessels 

DRAWING NUMBER' 32125-A-4502 
REVISION'B 

No. Quality Relared Reference Characteristic Verified 
Activity Document 

3. Installation Drawings *Installation in accordance with 
specification 

4. Cladding Drawings *insulation is clad as detailed in 
specification 

5. Preparation for Drawings * Vessels equipment properly 
Shipment supported and suitably protected 

6. Documentation Purchase * all_quality documents have been 
Requisition checked for accuracy and 

completeness with copies of the 
following documents provided to 
Ecodyne 

- Material certificarions 
- ITP 

7. Inspection Purchase * confirm that all work identified 
Release Order in the purchase order, drawings, 

specifications and ITP have been 
satisfactorily completed 
- ITP signed 

Page3 of3 

~ 

TC: Test Certificate Required 

Acceptance 
Criteria 

INSUL 

specification w 

specification w 

32125-A-4200 w 
& MEG shipping /:;, 

protection procedure 
085354-3010-PG-10 

Dtawings & Code w 

Purchase Order H < 
~ 

~. 

c. 

~~@@\\PIN]~ limited 

H: Hold Point (do not fab past this point until accepted) 
W: Witness Point (notification required per PO) 
R: Review ofDocuments 
V: Verification that work has been satisfactorily completed 
M: Monitor 

Inspection & Control Point 
I 

Sign/ ECO s;gr,t SNC S;gn/ MEG s;gr,t TC , 
Date Date Date ~- Date 

~~'~ ;r M/V < w 3chJ; t 
'(~t'"ll J ~ .. I 

~>r-Y 'V/~ 

~~I 
M/V w ?o/lj 3 A 3 ' t<;·,!i;>'; 

!7 V/1: 
• w 

7~--" ~1) I ~b I J:0('? 

;:t, 

I 
R yes 

s;:J. y "-
'£ 1/~q iJ ' 

?»'' ' 

I 

./7 .. 
~ H# H <= 

~ :L:,..y 

f t/z-i ~ ;,c; 

,Z<)•> 

--~~~-- ""~~~-.-·--==~"~.-.="==··" -"-=~~~----~~--~·~~-
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INSPECTION & TEST PLAN 
INSULATION- Filter & WAC Vessels 

!00 Au u 

\J t-: <-._ <__J::__ L ::::lr"'> '6 c_ 
uu .. <> 

INSPECTION & TEST PLAN MEG Energy Corporation 
INSULATION 

Christina Lake Phase 3A Filter & WAC Vessels 

c/o SNC-Lavalin 

PO No. P-5675-02 

SCALE- N/A u~~©loW~~~ umiled 

I I 1... A Marmon Y\'ater/Berkshire Hnthamy Company 

nNJ' / BY DATE 
WIS DAAWL'ID IS niE PRCPEIITY OFECODY!iiO UlollTEO. IT IS lmlO llEIIS£0 FOR 1Xr 

f>Ul'IPOS"ES DliT!UI.IENTIIl TO tile UffEREST OF'lliES COI.IPAIN MIDIS SUBJECTTO 
R!m.IRN IIPOIIIIEQUE!oT. 

Dec19 Client inspection points; -~~ P1v l~t: . DWG.NO. REV. 
B 2012 SNC/MEG Surveillance Level3; DRN TM 

A ~~12 
MEG FIRST~ •moe 

TM AV CHKD AV l~t: 32125-A-4502 B 

DATE REMARKS BY CHKD AFPD TM 11/12 
REV 2012 

Page 1 of3 
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INSPECTION & TEST PLAN 

PROJECT, 
ECODYNEJOB' 
REFERENCE' 

MEG Energy- Christina Lake Phase 3A 
32125 
PO P-5675-02 

INSULATION 
Filter & WAC Vessels 

Drawing Number: 32125-A-4502 
REVISIQN,B 

No. Quality Related Reference Characteristic Verified 
Activity Document· 

1. Drawings& Document * confirm that the fabrication 
Specifications Log and inspection drawings are 

L, the latest revision 
- SNC/MEG SurvciUance Leve/3 

2. Materials Detail *all insulation, caulking, 
Drawings jacketing and hardware 

materials in accordance with 
specification 
- 38mm mineral wool & 
insulation blanket for manways 
- Filter Vessels with corrugated 
aluminum- O.Smm thick I 
WAC Vessels with stainless 
steel cladding- 0.25mm thick 
- ss clips, bands, screws 
(Robertson head) 
- all insulation materials shall 
have a flame spread 
classification not to exceed 25 
when test in accordance with 
ASTME84 

--

Page2 of3 

/'"'"" 

TC: Test Certificate Required 

Acceptance Criteria 

INSUL 

Latest Revision R 

Speciiicstions 
32125-A-2017 
(includes 085354-3010-

. IN-00) 

Material R/W 
Identification on 
Product Labels & 
data sheets 

------ - ----

~~@@1\PWJ~ limited 

H: Hold Point (do not fab past this point until accepted) 
W: Witness Point (notification is required per the PO) I 
R: ReviewofDocuments 
V: Verification that the work has been satisfacton1y completed 
M: Monitor 

Inspection & Control Point 

Sign/ ECO Sign/ SNC Sign/ MEG Sign/ TC 
Date Date Date Date 

9b R R <A2-v 

I T/ 
:f~F 

&" -1~17 I 
~~ ' 

~·_) 

5&u R R ~/ v yes 

'-

l y-Lcl') ~ lt7 ~;;W' 

3<>13 

.. ··-- - --- L ··- ----- - ------ --- -
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INSPECTION & TEST PLAN 
PROJECT' 
ECODYNEJOB: 

.MEG Energy- Christina Lake Phase 3A 
32125 

REFERENCE~ PO P-5675-02 

INSULATION 
Filter & WAC Vessels 

DRAWING NUMBER: 32125-A-4502 
REVISION:B 

No. Quality Related Reference Characteristic Verified 
Activity Document 

3. Installation Drawings *Installation in accordance with 
specification 

4. Cladding Drawings *insulation is clad as detailed in 
specification 

5. Preparation for Dtawings * Vessels equipment properly 
Shipment supported and suitably protected 

6. Documentation Purchase * all quality documents have been 
Requisition checked for accuracy and 

completeness with copies of the 
following documents provided to 
Ecodyne 

- Material certifications 
- ITP 

7. Inspection Purchase * confitm that all work identified 
Release Order in the purchase ordet, drawings, 

specifications and ITP have been 
satisfactorily completed 

- ITP signed 

Page3 of3 

/--

TC: Test Certificate Required 

Acceptance 
Criteria 

INSUL 

specification w 

:f 
specification w 

-:[; 
32125-A-4200 w 
& MEG shipping 6, 
proteaion procedure 
085354-3010-PG-10 

Drawings & Code w 

Purchase Order H 

···~···~~· ~~-~~~ 

'· 

@le@liiJ\\P!M@ Limited 

H: Hold Point (do not fa.b past this point until accepted) 
W: Witness Point (notification required per PO) 
R: ReviewofDocuments 
V: Verifi<::ation tbatwork has been satisfactorily completed 
M: Monitor 

Inspection & Conttol Point 

s;gn/ ECO s;gn; SNC s;gn; MEG s;gn; TC 
Date Date D;,_!< ) Date 

~0' R~ 
if.td-l( 

M/V ~ / zcz f; ~-c/3 / 
kG 1}.! 

.MjV 

~ r \ 

J-,tJ) r;l'o:'> ~ 1"\ 

]I 
w \ V/ 

1\.,~>6 

\ [ 
zu•"> fi!~'c i~ 

,j(J 
p,~.,,::;, R R lA / yes 

' ! /() 
I 

l::zc> 
~-'r $' 

.,bp(, Hf 
s--crfr 

H 

;1.03 1/d ~ 
.. '. 

... 
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( 

B 

A 

REV 

( 

INSPECTION & TEST PLAN 
INSULATION- Filter & WAC Vessels 

\JF:<<J·~I ,":)D'8· D 
TITLE Customer: 

INSPECfiON & TEST PLAN MEG Energy Corporation 
INSULATION 

Christina Lake Phase 3A Filter & WAC Vessels 

c/o SNC-Lavalin 

PO No. P-5675-02 

SCALE- N/A y~~@IDJ~~If;!J~ Limited 

I II... A Marmon V{iller/Berkshire Hathaway Company 

llrJJ" / BY DATE 
ltll$ OAA'NNG ~TilE PROPEIITY OF ECOD'(l(E U&IIJOD.!TIS NOJTO BE IlEa) fOil: #Jff 

I'URPOSES IIET!Uldf;lfl'.o\1. TO THE !Nr'EREST DFTIIS COIIPAA'I' ANDIS WBJECTTO 
REmlfll( li!'OH REQUEST. 

Dec19 "'' . -~~ f1v ':t~ DWG.NO. REV. 
2012 OMr /uOr> "' DRN TM 

-MEG~P<OC 
N2~~ TM AV CHKD AV '~£~ 32125-A-4502 B 

DATE REMARKS BY CHKD APPD TM 11/12 
2012 

Page 1 of3 

~ 
i 

I 
j 

I 
I 

I 
I~ 
[ 

I 
~ I 
I 
! 
i 
I 
t 
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INSPECTION & TEST PLAN 

PROJECT: 
ECODYNEJOB: 
REFERENC!lo 

MEG Energy· Christina Lake Phase 3A 
32125 
PO P-5675-j)2 

INSULATION 
Filter & WAC Vessels 

Drawing Number: 32125-A-4502 
REVISION:B 

No, I Quality Related Reference I Characteristic Verified 
Activity 

1. I Drawings& 
Specifications 

2. Materials 

Page2 of3 

Document· 

Document 
Log 

/j, 

Detail 
Dra'Wings 

* confum that the fabrication 
and inspection drawings are 
the latest revision 
- SNC/MEG Surveillance Level} 

* all insulation, caulking, 
jacketing and hatdware 
materials in accotdance with 
specification 
- 38mm mineral wool & 
insulation blanket for manways 
- Filter Vessels with corrugated 
aluminnm- O.Smm thick/ 
WAC Vessels with stainless 
steel cladding- 0,25mm thick 
- ss clips, bands, sctews 
(Robertson head) 
- all insulation materials shall 
have a flame spread 
classification not to exceed 25 
when test in accordance with 
ASTME84 

TC: Test Certific'ate Required 

Acceptance Criteria 

Latest Revision 

Specifica.tions 
32125-A-21!17 
(includes 085354-3010-

. IN-()()) 

Material 
Identification on 
Product Labels & 
data sheets 

INSUL 

R 

R/W 

(§~@lii)l\Jl!NJ(§ Limited 

H: Hold Point (do not fab past this point until accepted) 
W: Witness Point (notification is required per the PO) 
R: Review of Documents 
V: Verification that the work has been satisfactorily completed 
M: Monitor 

Inspection & Control Point 

Sign/ I ECO I Sign/ I SNC 
Date Date 

·"" ~ IR 

~ 11-w/!17 

~ J41,,,J,I, R 

,2;.)1~ 

Sign/ I MEG 
Date~ 

I~ 

/' 

~ 

Sign/ 
Date 

··-----~·-~-~-~--------~--~-.. ----~--- ~-~- ··-··-·-=""=~w;"<--~~=--====o,=.,-="_,..=~~~_,,,..,, __ 

,,, 

TC 

yes 

--~-
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INSPECTION & TEST PLAN 
PROJECT' 
ECODYNEJOB' 
REFERENCE' 

MEG Energy- Christina Lake Phase 3A 
32125 
PO P-SG75-02 

INSULATION 
Filter & WAC Vessels 

DRAWING NUMBER: 32125-A-4502 
REVISION'B 

No. Quality Related Reference Characteristic Verified 
Activity Document 

3. Installation Drawings * Installation in accordance with 
specification 

4. Cladding Drawings * insulation is clad as detailed in 
specification 

5. Preparation for Drawings * Vessels equipment properly 
Shipment supported and suitably protected 

6. Documentation Purchase * all quality documents have been 
Requisition checked for accuracy and 

completeness with copies of the 
following documents provided to 
Ecodyne 

- Material certifications 
- ITP 

7. Inspection Purchase * confirm that all work identified 
Release Order in the purchase ordet, drawings, 

specifications and ITP have been 
satisfactorily completed 
- ITP signed 

Page3 of3 

~'-

.,, 

~I£@1Q)l\Jl1NJ~ Limited 

TC: Test Certificate Required H: Hold Point (do notfab past this point until accepted) 
W: Witness Point (notification required per PO) 
R: Review of Documents 
V: Verification tba.twork bas been satisfactorily completed 
M: Monitor 

Acceptance Inspection & Control Point 
Criteria 

INSUL Sign/ EGO S4!;n/ SNC S4!;n/ -"]MEG Sign/ TC 
Date Date Dajl>"" Date 

specification w ~~~f~ 1 if.& /I 
M/V .d ;.,...-

:1 I' .. ,.. -:J 
specification w l'l{G V/ ~ . 

M/V 

:5£ 11 b-kl{ 
-j~ 

;;.,..w:.) / ..., 
32125-A-4200 w ~u;; V/R w l ;_...--
& MEG rhipping /j_ '\( 

) 1,9-11>/i 
-~ 

protection procedure 2W-3 
085354-3010-PG-10 

1,~ I 
Drawings & Code w 

~~G. 
R R / yes 

"1$ /, gA' ~~~ ~~ 

)v Zc:>'3 

:$ . 

Purchase Order H .Ar..{:" 

~ f.Y~ ]l 
H 

'j$ ~ 
ZP·> 

~ 
··-· - . ··-- - ---- ---~ ---- -----

··~·"---~~....=·-·-·-·=""'-=-~'"'"'"""""~~ ·=·""""' 
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( 

( 

Dec19 OM<'C'~:':;, B 2012 
=; 

A N2~-;.12 

REV 
DATE REMARKS 

Page 1 of3 

INSPECTION & TEST PLAN 
INSULATION- Filter & WAC Vessels 

VES<~t::.L O'is t. 
I TITLE Customer: 

INSPECTION & TEST PLAN MEG Energy Corporation 
INSULATION 

Christina Lake Phase 3A Filter & WAC Vessels 

c/o SNC-Lavalin 

PO No. P-5675-02 

SCALE- N/A @~@[Q)\\l~~l§ Limited 
y., 
I I W.. A Marmon ¥later/Berkshire Hathaway Company 

1/hl.J' / BY DATE 
TillS llJIA\WI\l Ill Tl!EPI!OPEIITY OF ~COil'tliELILOTBl.IHSJIQTTO lle L1SE0 fOil IVf( 

I'URPOS!OS UET!UJ.IENT..._I. TO THE llfreMST OFTHS COldPAifl' MIDIS &llBJECTTO 
Rr.lUMlii'CIItREQ\IEST. 

•po~e13; ·~~ l'lv DRN TM l~t~ 1 

DWG.NO. I REV. 

"''" 
TM AV CHKD AV ~t~ 32125-A-4502 B 

BY CHKD APPD TM ~t: 

I 

I 
I 
I 
I ,, 

I 
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INSPECTION & TEST PLAN 

PROJECT: 
ECODYNEJOB: 
REFERENCEc 

MEG Energy~ Christina Lake Phase 3A 
32125 
PO P-S67S-jj2 

INSULATION 
Filter & WAC Vessels 

Drawing Number: 32125-A-4502 
REVISION:B 

No. Quality Related Reference Characteristic Verified 
Activity Document· 

1. Drawings & Document * confum that the fabrication 
Specifications Log and inspection drawings are 

~ 
the latest revision 
- SNC/MEG SurvezY/ance Level J 

2. Materials Detail *all insulation, caulking, 
Drawings jacketing and hatdwate 

materials in accordance with 
specification 
- 38mm. :mineral wool & 
insulation blanket for manways 
- Filter Vessels with corrugated 
aluminum- O.Smm thick/ 
WAC Vessels with stainless 
steel cladding- 0.25mm thick 
- ss clips, bands, sctews 
(Robertson head) 
- all insulation materials shall 
have a flame spread 
classification not to exceed 25 
when test in accordance with 
ASTME84 

Page2 of3 

'I'C: Test Certificate Required 

Acceptance Criteria 

!NSUL 

Latest Revision R 

Specilicstions 
32125-A-2017 
(indudes 085354-3010~ 

. IN-fJIJ) 

Material R/W 
Identification on 
Product Labels & 
data sheets 

---~'" 

~~@@1\PINJ~ Limited 

H: Hold Point (do not fab past this point until ac~:epted) 
W: Witness Point (notification is required per the PO) 
R: Review of Documents 
V: Verification thattheworkbasbeen satisfactorily completed 
M: Monitor 

Inspection & Control Point 

Sign/ ECO Sign/ SNC Sign/ DMEG Sign/ 
Date Date D~~ Date 

5{:; 

A 
R .liS IT" 

v 
::[.,,) 

117 !li 
1) 

?olS r? / 

56 
R R .L { l 

::r"'"' $ r ,d 
(} 

2<' "'> 

- ---------~--- ----~-.,~~--~--.~···~--~--~~--· ---~="''"-='==C"'-"•-~---N·.,_.-=-~-~~"~"""""'~ ' "•' 

TC 

yes 

--
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INSPECTION & TEST PLAN 
PROJECT' 
ECODYNEJOB' 
REFERENCE' 

MEG Energy- Christina Lake Pbase 3A 
32125 
PO P-5675-02 

INSULATION 
Filter & WAC Vessels 

DRAWING NUMBER, 32125-A-4502 
REVISIQN,B 

No. Quality Related Reference Characteristic Verified 
Activity Document 

3. Installation Drawings *Installation in accordance with 
specification 

4. Cladding Dtawings *insulation is clad as detailed in 
specification 

5. Preparation for Drawings * Vessels equipment properly 
Shipment supported and suitably protected 

6. Documentation Purchase * all quality documents have been 
Requisition checked for accuracy and 

completeness with copies of the 
following documents provided to 
Ecodyne 

- Material certifications 
- ITP 

7. Inspection Purchase * conf"l:rm that all work identified 
Release Order in the purchase order, drawings, 

specifications and ITP have been 
satisfactorily completed 

' ..... -·- --- ..... __ - ITP signed_ ---··· 

Page3 of3 

TC: Test Certificate Required 

Acceptance 
Criteria 

INSUL 

specification w 

9: 
specification w 

~ 
32125-A-4200 w 
& MEG Ihipping /j, 
protectian procedure q;, 
085354-3010-PG-10 

Drawings & Code w 

5P 

Purchase Order H 

50 

~'--, 

~{i:@liill\PINJ~ Limited 

H: Hold Point (do not fab past this point until accepted) 
W: Witness Point (notification required per PO) 
R: Review of Documents 
V: V erificatioq that work has been satisfactorily completed 
:M: Monitor 

Inspection & Control Point 

Sign/ ECO Sign/ SNC Sign/ ~ Sign/ TC 
Date Date Date Date 

A~ J: $·~I 
M/V ( 

~ :2r:,~,:S 

~$ "li c-t"l 
M/V .K 

I} I'· 
I 

{'..!(; V/ w 
I G...,:. 

I 2i:f A I I I 7 
I~"' ~-'),) ' ,.. 

/') ./ I 

fw:;, 
R( R it-// yes ! 

-L [J I 

() 
b"S ) v-~2-') 

I 

Av{. H 

tfJ. ~ f) } {P$ I 

--~"- ··-=="'•''' -~~~-..... ,="~~~-"""'""'"· -·---,...==~· .. ==~~ ------. 

'· 
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INSPECTION & TEST PLAN 
INSULATION- Filter & WAC Vessels 

Vc-s.c,,::; L o<-0 
TITLE (' 

INSPECTION & TEST PLAN MEG Energy Corporation 
INSULATION 

Filter&WACVessels Christina Lake Phase 3A 

c/o SNC-Lavalin 

PO No. P-5675·02 

SCALE· N/A ~~@IQ)Iil~~~ Limited u..., 
I I LA Marmon v.ater/Bcrkshinl Hathaway Company 

•MJ- v BY DATE 
TillS D!lAWIII<l IS Tli£PROPSITY OF EOOimlE lDimD.ITI' NQTTO BE I.ISEOfOR 1Ni 

l'URI'OSU DETillliEHTAL TO THE II!TEFI£ST OFlHS COJ.!P,o.m' All() IS SUBJECTTO 
REfllRHU!'OifREQIIEST. 

Dec19 Client inspection points; -~~ Plv 1:t:: DWG.NO. REV. 
B 2012 SNC/MEG Surveillance Level3j DRN TM 

MEG """ 

A ~~;: TM AV CHKD AV ~ti: 32125-A-4502 B 

DATE REMARKS BY CHKD APPD TM 11/12 
REV 2012 

Page 1 of3 
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INSPECTION & TEST PLAN 

PROJECT, 
ECODYNEJOB' 
REFERENCE' 

MEG Energy- Christina Lake Phase 3A 
32125 
PO P-5675-02 

INSULATION 
Filter & WAC Vessels 

Drawing Number: 32125-A-4502 
REVISION'B 

No. Quality Related Reference Characteristic Verified 
Activity Document· 

1. Drawings& Document * confirm that the fabrication 
Specifications Log and inspection drawings are 

6 the latest revision 
- SNC/MBG SurvciUance Leve/3 

2 Materials Detail * all insulation, caulking, 
Drawings jacketing and hardware 

materials in accordance with 
specification 
- 38mm. minexal wool & 
insulation blanket for manways 
- Filter Vessels with corrugated 
aluminum- 0.5mm thick/ 
WAC Vessels with stainless 
steel cladding- 0.25mm thick 
- ss clips, bands, sc.tews 
(Robertson head) 
- all insulation materials shall 
have a flame spread 
classification not to exceed 25 
when test in accordance with 
ASTME84 

Page2 of3 

TC: Test Certificate Required 

Acceptance Criteria 

INSUL 

Latest Revision R 

Specifications 
32125-A-2017 
(indudes 085354-3010~ 

. /N-OD) 

Material R/W 
Identification on 
Product Labels & 
data sheets 

/~--~, 

~(G@mJI\PINI~ Umlted 

H: Hold Point (do notfab past this point until accepted) 
W: Witness Point (notification is required per the PO) 
R: ReviewofDocuments 
V: Verification that the work has been satisfacton1y completed 
M: Monitor 

Inspection & Control Point 

s;gn/ ECO S;gn/ SNC So/,n/ MEG Sign/ 
Date Date Date ~ Date 

'Sb R 

0 
R £t v~ 

"J;:,M' } 
{ II 

'1'\k'\ 7 I 'I 
~--=h~ l/7 

5& 
R R c:r v 

:J,,_, I) v 
f "~A ;te;' 

z;.x:S 

-~~~,--,,~~- ""'~~~ ~.-.. ,~"- -,_,~,~~ .. -·-~~~~ 

I 

I 

TC 

! 

i 

I 

yes 

1 
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INSPECTION & TEST PLAN 
PROJECT, 
ECODYNE JO!l' 
REFERENCE· 

MEG Energy- Christina Lake Phase 3A 
32125 

- PO P-5675-02 -
INSULATION 

Filter & WAC Vessels 
DRAWING NUMBER: 32125-A-4502 

REVISION,B 

No. Quality Related Reference Characteristic Verified 
Activity Document 

3. Installation Drawings * Installation in accordance with 
specification 

4. Cladding Drawings * insulation is clad as detailed in 
specification 

5. Prepamtion for Drawings * Vessels equipment properly 
Shipment supported and suitably protected 

6. Documentation Purchase * all quality documents have been 
Requisition checked for accuracy and 

completeness with copies of the 
following documents provided to 
Ecodyne 

- Material cettifications 
- ITP 

7. Inspection Purchase * conflim that all work identified 
Release Order in the purchase ordet, drawings, 

specifications and ITP have been 
satisfactorily completed 

- ITP sig11ed 

Page3 of3 

TC: Test Certificate Required 

Acceptance 
Criteria 

INSUL 

specification w 
£; 

specification w 
9;; 

32125-A-4200 w 
& MEG shipping /J, 
protedion procedure 5b 
085354-3010-PG-10 

Drawings & Code w 

5b 

Purchase Order H 

Sf;> 

-- "' =-~~- ~-- ., -"' 

·~· 

~{G@IQ)l\{JINJ~ Limited 

H: Hold Point (do notfab past this point until accepted) 
W: Witness Point (notification required pet PO) 
R: Review of Documents 
V: Verification that work has been satisfactorily completed I 
M: Monitor 

Inspection & Control Point 

Sign/ ECO Sign/ SNC Sign/ ~ Sign/ TC 
Date Date Date Date 

A!X:'> R 

~ ~.;-s\ 
M/V .d ~~'~/ ..,. 
) f 7 

I ')~>5> ): ~ 
P.,':; Nf; w M/V -z ~I 
i!z. /) 11 1(-'2% h 
1).,;; 

A ~ 
w =1 ~ ;;;) 

2<"-> 16'# 6 
~ 

/J,vc. R R W/ yes 
<::1) ~t 1 
t'P•:S 1/ ~1¥ ('7 

A;.JC 

) \~H 
z'J:) crM' I" 
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INSPECTION & TEST PLAN 
INSULATION- Filter & WAC Vessels 

{ 

\/f.!o. (,t:'L ;;tC-> /5 (5-
TITLE Customer: 

INSPECTION & TEST PLAN MEG Energy Corporation 
INSULATION 

Christina Lake Phase 3A Filter & WAC Vessels 

c/o SNC-Lavalin 

PO No. P-5675-02 

SCALE- N/A ~~@@IW'~~ Limited 
u ... 
I I._ A Marmon Water/BerKshire Hathaway Company 

!!);JJ' / BY DATE 
ll'IIS DRAWDI(l.ll nlEPI\OPatTY OFC(lQI)yt;i; UlllfE(I.ITIS llOTTQ IIEIISEOfOJI: Nff 

I'URPOSES DETRlldEm'/ll TO TilE liiTfREST OFTIU COidPJJi'i J,NDIS SUBJE.CTTO 
RIITURH IJI'Il)l RE.OU!;U. 

Dec19 Client inspection points; -~~ f'iv 11/12 DWG.NO. REV. 
B 2012 SNC/MEG Surveillance Level3j DRN 'I'M 2012 

M:EG shjpping protection proc 

A 
Nov12 FIRST ISSUE TM AY CHKD AY 

11/12 
32125-A-4502 B 

2012 2012 

DATE REMARKS BY CHKD APPD TM 11/12 
REV 2012 

! 

Page 1 of3 
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INSPECTION & TEST PLAN 

PROJECT' 
ECODYNEJOB, 
REFERENCE' 

MEG Energy· Christina L::ake Phase 3A 
32125 
PO P-5675-112 

INSULATION 
Filter & WAC Vessels 

Drawing Number: 32125-A-4502 
REVISION:B 

No. Quality Related Reference Characteristic Verified 
Activity Document· 

1. Drawings& Document * confirm that the fabrication 
Specifications Log and inspection drawings are 

6 the latest revision 
- SNC/MEG Surveillance Leve/3 

2. Materials Detail * all insulation, caulking, 
Drawings jacketing and hardware 

materials in accordance with 
specification 
- 38mm mineral wool & 
insulation blanket for manways 
- Filter Vessels with corrugated 
aluminum- O.Smm thick/ 
WAC Vessels with stainless 
steel cladding- 0.25mm thick 
- ss clips, bands, screws 
(Robertson head) 
- all insulation materials shall 
have a flame spread 
classification not to exceed 25 
when test in accordance with 
ASTME84 

Page2 of3 

------~ 

TC: Test Certificate Required 

Acceptance Criteria 

INSUL 

Latest Revision R 

Specifics. dons 
32125-A-2017 
(includes 085354-3010-

. IN-DO) 

Material R/W 
Identification on 
Product Labels & 
data sheets 

~~~ 

~a:@liiJl\JlfM~ Limited 

H: Hold Point (do not fab past this point until accepted) 
W: Witness Point (notification is required per the PO) 
R: ReviewofDocuments 
V: Verification that the work has been satisfacton1y completed 
M: Monitor 

Inspection & Control Point 

Sign/ ECO Sign/ SNC Sign/ MEG Sign/ TC 
Date Date Datv ) Date 

~"" R/ R 

~ r 
~ ~,~:\ I~ 7 ., - R R ~ yes 

c--[ 

bb 
1<'\5 \ 

1-;:w~.-)' > 
tS:' 

1&;_3 I 
0 

·--~- -~~~~, ·--· . -~~~~'""""". ~~~.~~·~---~--~ 
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,. 

INSPECTION & TEST PLAN @m!iill\PINI~ umtt•d 

PROJECT: MEG Energy- Christina Lake Phase 3A 
ECODYNE JOB: 32125 
REFERENCJ>, PO P-5675-02 

INSULATION TC: Test Certificate Required H: Hold Point (do not fab past this point until accepted) 

Filter & WAC Vessels W: Witness Point (notification required per PO) 

DRAWING NUMBER: 32125-A-4502 
R: Review of Documents 
V: Verification tba.twork bas been satisfactorily completed 

REVISION:B M: Monitor 

No. Quality Related Reference Chatacteristic Verified Acceptance Inspection & Control Point 
Activity Document Criteria 

INSUL s;gn/ EGO s;gn/ SNC s;gnt MEG S;gn/ TC 
Date Date Date Date 

3. Installarion Drawings *Installation in accordance with specification w PtL.G J g·?-\l 
M/V (' b,? 

specification 1"\ 
~ 2c.,r;_, t 7 

4. Cladding Drawings * insulation is clad as detailed in specification w 
"'~f· :JII ~_,j;~t M/V --1 r specification 

'iP zu:-, / '"' 5. Prepatation for Drawings * Vessels equipment properly 32125-A-4200 w 
~wG 

V/ 

\s''l!~\ 
w 

Shipment supported and suitably protected & MBG shipping /J. 
2c\ ) 

7' '! 
protection procedure '3P 085354-3010-PG-10 &·"S 

h 
6. Documentation Purchase * all quality documents have been Drawings & Code w 

!J 
R ( V/ yes 

Requisition checked fo.t accuracy and tJ.,G, 

~ completeness with copies of the 21 t 1/ 
following documents provided to % zo> $5)! 
Ecodyne 

- Material certifications 
- JTP ' 7. Inspection Pnrchase * conflml that all work identified Purchase Order H k,.c. fi "~ :i H 

Release Order in the purchase ordet, drawings, i',i'')'\ 
specifications and ITP have been ~ 

-;!~( 

satisfactorily completed La'S 
- ITP signed ..... 

Page3 of3 

~~~~"'''''''"""'"==~=--,=-=='""""==~~""'""== ··-· ~~ -· '"""'"" 
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( 

PROJECT, 
ECODYNEJOB, 
REFERENCE: 

MEG Energy w Christina Lake Phase 3A 
32125 
PO Pw5675w02 

~~@IQ)l\IJ~~ Limited 

D51- Data Sheets 

I 

I 
I 
.I 

I 

I 
I 
i 
I 
I 
I 
il 
I 
~ 
~ 
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~~@(g)l\IJ~~ Limited 

PROJECT: MEG Energy- Christina Lake Phase 3A 
ECODYNE JOB, 32125 
REFERENCE: PO P-5675-02 

Completed Buyer's Equipment Data Sheet 

{ 
\ 

{ 

il 
I 
I 

I 
l 
~ 
I 

I 
~ 
t 
I 

II 

I 
I 
I 
[I 

II 
II 
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,, 

Tags: 

{ 

c J~,1~2 
B F~~~7 
A 2~~~-

NOV22 

REV DATE 

3A-F-208 A 
3A-F-208 B 
3A-F-208 C 
3A-F-208 D 
3A-F-208 E 
3A-F-208 F 
3A-F-208 G 

At;E 3 P.~K. t;I';'~_~A 
PAGIO 4- MIODIA 

FIRSTREVISION 

FIRST ISSUE 

REMARKS 

TITLE 

Data Sheet 

After Filter Vessel 

SCALE: N/A 

e:ll!ll fffo.v BY DATE 

lA AV DRAWN lA N~~
1

~2 
lA AV CHECKED AV N~~1~2 
BY CHKD APPROVED TB 2013 

feb 7 

CUSTOMER 

MEG ENERGY CORP. 
CHRISTINA LAKE FACILITY 

PHASE3A 

ENGINEERS: SNC- LAVALIN 

PO. No. P-5675-02 

f.H~~@@.~lm.~ .... ~.~.:i.l~~ ....... l 
.a f)-• .M.~.!!!!£~.Y.f.~.~~~.f.~H.~~).~!r.?.!:~e~e~~x..S~~f.~~xJ 

THIS DRAWING IS THE PROPERTY OF I!COOYNEL!-'.!ITEO. IT IS NOT TO BE USED FORnN 
PURPOSES OElRlM~tffAl. lOTHE IUlliiiEST OFltiiS COMf'Nff N'lD IS SUBJECT TO 

RlmlRN UPON Rl!OUHST. 

DRAWINGND. ·REV 

32125-A-2053 c 

j 
" 

! 
t 

I 
l 
I 
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I' 
tName 

DATA .""t::t::l I Data Sheet No.: 
1 i l No.: 

.·Y·200-F208 :: .. 

DESIGN DATA 
S•IVIOO . ; offl"'nfwot" flltintlnn . . . Prepara\lon 

lnlernal SlJrfaca Preparallon 
Structural Surface Preparation 
Vassel External Prime 

PANTING & 

P•rspoc >{D2) 
N/A 

Oa~lgnTemp, Min.: . 5.0· -. C Max.: vpernn~g . 8o.o'd05. <C Pmoooro ~·~ ~ Per spec 085354~3010~PC~SO .{83) (Note lOY 
pcr'spCc 0S5354~3010~PC~50:(D2) • 

N/A . 
Design Pressure @Minimum Temperabxe: . . - kP'!l 

@Maximum Temp~rature: ~W kPag 

Sour Se!V!ce . . N/A --A:;. ~ethel ~eJVice · ~. 
New Vessel MAWP Limited by - ill . Top Head @ :. =· ~~[:_:_: ~~~g 

Vessel Internal Prime 
Structural Prime : Per"spee: 085354~3010~PG·SO (83) (Note-tO} 
Vessel External Finish . N/A iJb 

N/A Corrosion Allowance ·Shell} Heads 3.2 I :)~3~.,~:[- m~m~ 
WaiiThlckness•Shei!/Heads ./IDx ~ I .:. ~mm 
JoJntEfficlency-Shell/Heads 1.0· I 1.0 

Registration Alberta Design Code ~; .,~~~~~L 

Vessel Internal Finish 
structural F!nis:h 
External Insulation. Shell 
External Insulation~ Heads 

.. Per spec 085354~3010-PC-50 (83) (Note 10) 
Per spec ll85354..J01 O~IN-00 (Note 8) 

Code Slemp Yes1 U Stamp ·. Orlenlation ;:; 
Post Weld Heat Treatment per C~de 

HeadTwe ··~~~~r;nr.;,'~ 2'l~~Sill~~~ii~~~===:l,Pa 
AllowableSireSS@I "'!:l'' . 

11
_:...--,__ Per Code _l<Pa 

Ambient Temperature . 1u 13, °C M(;lX · i 1ndoor. m/s 
Minimum Meta_l Design 
f!Uid HT -~<:: 1 . . . C29 · c'C 

955. K;ilm' 

Internal Insulation 
External Cladding 
Insulation· Bottom Head 
Insulation ·SKirt 
Fireproofing - Skirt 
Fireproofing~ Saddles 

QUALITY• 
Shell 
Heads 
Trays 
Bolts/Nuts 

-c,~~ s"''"S'-'·,7~0N---,.- "''"'' L~si'A~516--i70N~~t ___ Se;A<s"'i'l~·=, ?ON,___._· FlU!ngs A Hydro test Medium 
N Supports Hydrotest Duration 

:SA193-B' 194 2H- Flanges ~105.N _ Radiographic Inspection 
No:ale-Necks ·. AlO· - B . , Gaskets Ultrasonic lnspec!\on 
Internal Unlng · · _ N · . . . ·'···.':' Pipe : ~106 :·B Magnetic Particle lnspectton 
!nteinals ' -:.- SS 316L (Note:c ·.::: Mts~~11ft1~nator N Dye Penetrant!nspeclion 
Structural I J l<:1.<·~_'7nN · ' i onl Material Mill Test Reports 
~tructura! Attachments -Internal / ~ :_~A~l6- 70N (P~ ,fson pad.s onl · - Post Weld Heat Treatment Records 
Material Impact Test Required '- - • · · ' ·. :'· -Pe Code· . ' :·.' Hydrotest Reports 
Certified Elevated n:r_t~l-'~ Req'd <>· ---No_- · ...... ::.-; - · Radiographic Inspection Reports 

I Ulkasonic lnspec!lon Reports 
Vessel Size . :,._ ·: · . ~,,::·:·-':\ :: .- x , TIT Magnetic P<trticla !1"\spection Reports 
Boot/Gas Dome -· ·: ·: · ~:-. .. · rn: S/S Dye Penelrant!nspect!on Reports 

Capaclty
1 

• !. · '·. _ _ .- : ... _-:, -.·-·-- _.. . . • .·. m FabricatorQualltyConlrol Manual 
• · o;9s·• Shop lnspect~on by owner 

Weight~ :mpty,.~ ~= :. :-71630 _, _kg Welding Procedure Review/Approval 
Wolght·OP"~,~o~" Wolohl.e''" , '26100 ,kg 

Nozzle CoversJConnectlon Plugs TI··~~~~y~.,~'jE ·~~·~= . ~ -~ 
Shipping Cradles.· ~·· i with' 

' '"" '"'"" ; I 

Per s-pec 08535•1-3010-lN-00 (Note 8) 
N/A 

Per spec 085354~3010-lN-00 

N/A 
N/A 

"N/A 

p., Cod• kPag 
w,., 

: he. minimuni he< 

RT2 /0\ 

''"'" 
. . '" 

.... 
•• 
•••• 

., . 
100%: • " 

·roc MR Soclion 1I1 . ·: . 
. ·Poc·MRI : .• -' / 
·,P.,MRI :·'·•'< 

: '1I1 . '· 
. . ·, 1li 

. :Poe I :lli:' ... ,•. 
· - . Po<'MR Sootlon III · · ·: .• :· 

··. 

NOTES 
' 

. . 

y., . ' .,. 
I : .. :,. 

. ·. ..... 
. 

~O~•=•=•=o=T~rn=n~op=o=rt=P=~='=''='~''~~~~~;~BYJ,,~-. .-~-~~~~·~·~··~:ct=NA=·==::~::====j·;j · 
M.owny D"'ll' Y U.dden; N ' < .. 'BSA Ito obtoin 

l ""'''· Ladder and Platform CUps N Platforms N .5. t" iny 
' '"' "'"'' Plpe Support and Guide Clips Y Ufllng Lugs Y ·tho 'hoi! or hint of tho fill""'" 

lnslllatlon Supports Y P!pe Coil N 6. <mMont' '"'"" fil'"! '·. ; 
Insulation Supports Bottom Head Y Anodes N ·7, If com SS 316L · · ' 
Fireproofing Supporl.s N Nameplate Y - 8. 38 mm (hot) mi1>mt ttb"' <lw 0,8 mm ' : · · 
Legs Y Ml$t Eliminator N liO>tott•d by Sol!oc. ·· · · · 
Tray/Packing Supports N Vortex Breaker N I O<ovido anrioimum of hvnl · · · 

Manway Internal Grab Rungs .--~ .. _- ~ro.'~.-~-dln. g ~u_gs 
Siphon Drains on Nozzles . ·.- ·. ·: 

'in<Iudio< ""'' ''''' ""'"· lu., '"d '"" · · . ' 

y 

~~ MEri. £nE!I"9!J t:nr(:f.. 
•)) 

I No. DATE BY CHK APP ucoc"'c' •u: SNC•LAVALIN . 

A DO RW SP !''"'' fo< Squ,d Chock PROJECT Christina 1 Project 

B SM. RA SP !>mod fO< Quoto Ph"dA 
0 14/Sop/1: cs RA SP h'ued for Pu"h"" JOB NO, 508298 ITAGNO 3A-F-208 A-G 

1 22/Nov/12 lA AV Rov'd by Eoodyno LOCATION !PAGE I of< 
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tNama::2illEDATA~ · I Data Sheet No.: 
I >No.: 

M"k 

. Nl 

N2 
N3 AlB_ 

AM 

I 

NO. 

1 Nomlo" 
srze 
on.) 
12 

. 12'• 

DATE 

A 

~ B 
0 14/Sap/12 

Qty 

~.~: · Typo 
Service 

p*'''" 
(mm} 

.·,'··I··· RF 
1 . 150# · RF' 
2 150# p, Sight 

. _c\ . 

BY 

DO 
SM 
cs 
IA 

. . . '•. . . 
' 

.. 
VESSEL SKETCH 

C; <.,£ ~0 k Gifh·,PmuX_ 1,;t,vv, 1' S t1 C..)C<A~,;v4;~\>v-.- ~j Vevd.o-r~ 

,· > <1, !1;.2. • N4 N1 MW1 

~ .~-----+---~--
--~--~-- { } 

G ] J 

~ l J 

N : 1 
I 0 I 
I MWM 1 
' l 
' ' 
l !--lNSUlATION 
: 3962 on l ' . ' ' ' 

~x· MWS> ~ ' ' l ' filter 
! +-----!+: -- M'edla 
' ' ---- -~~Jrt · fl-; ---+a N3B 

\'···:r-~~;---c=j·:~---/ 

~ IVIES Energy Corp.. 
+)) 

CHK APP DESCR1PTION SNC•LAVALIN 

RW SP '""'' '" s,,, ' PROJECT 

BA 5P PhMoiA 
BA SP I JOBNO. 508298 /TAG NC 3A-F-208 A-G 
sc AV Rov'd by Eoodyno 

LOCATION Conldln, Albart• I PAGE 2 of4 
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( 

PRESSURE VESSEL DATA SHEET 
Equipment Name 

Plow Conditions 

No, After Filter vessels 
Design Inlet flow rate per filter, Am3/h 

Actual flow rate· package, Am3fh. 

Inlet Conditions 

Fluid 
Type of Solids 
Pressure, kPag 
Temperature, qc 
Solids loading @ lnlel, NTU 

Corrosive contaminants, mg/L 

After F'ilter.Vesscl 

Minimum 

6 
35 

.io\ 

5 

WaterS. G.@ normal operating temp, · · · 
ViSCosity@ normal operating temp., cP 

Pressure Drop 
Across filter· clean @ max. now, kPa 

Across filter- dirty@ max. flow, kPa 
Max allowable across Filter, kPa 

Outlet Conditions 

Pressure, kPag 
Solids loading @ oullet, NTU 

TSS @ oul!et ·mQ/L 

1s.o ; 0 

. ··. 

Data Sheet No.: 
Requisition No.: 

PROCESS CONDITIONS 

Noriri:il MaxinrUm: 
. 

7 . 7• 
142" 166 . 

99.5 995 lo\ 

HLS Effluent Wtiter 
Lime/Magox Sollds 

755 1034 0 
105 120 

.<50 
<2700 
0.955. 
0.267 

. 

21 4 25 lo\ 
/j\45 ~ /1\50 

.-c-. 70i', 
.ill 

.130 
.. <:z ... ;.·. 

.. ,.· 
Backwash Cycle -~ ; · ;·_, ...... 

Comments 

Operating in parallel 
Max. flow occurs with 1 filter iu bac!civash·· 

NTU (Nephelometric Turbidity Unit) 
Cltlorlde :. 

. 

bv Others mote 21). 
~ ... 

. vessel only.-
NTU (Nephelometric TUrbidity Unit· 
TSS TotalSuspeilded.Solids)' · 

. ··.· 

Freouencv <;_ .. : -:,-.· .. , .' .. , .. OnCil(Day./-.:~il~er;' . ..::·.;,;·;-.·,'";':: .. , . ,,. .. , 

*·. lild!Cates·infodni\tiOu to'Oe proVided/ cOnfirmed'by Seller. : '. .. 
' . . ·c ... ,, .. . ·': 

.U)Durlng-normal ~perati'ons, the flo\~ ... shall bil: {listrlbuhi'd.to all7 filters. WAiile one is in baclm•:ish 'mode, rest 6 filters ,;,.m proceSs the.total.floW~ 

.··· 

'·' 

12)Re'ference the.,SequenCe.:·chi.!_'rt.fOt;.dur'ati(m and fl(lw 'i-ate'·orbackwash.. 1 ·. ·- · .· ·~ · ;· ·: · · '.' ;~-' .. 
131 Tunido1Yn·dePends <hl s'Ystem ·aesib~il& oihei-5), Unit turndown eiPeCtedJs 3 to l :Zii ·. > :. ; ..... : ·· · -_;·_. ,·_:.'::'·:: · 

___l&.Seile'r sfiillhUp'ply .. Jir.it.fii(O.f·nledii:}iei.dftails 'ou-pnie·4: .·,,: ' .. ,_:~.: . :. , .. ::··, >, ... · .... ·.· ···:.·· :-:•' .- · ·. · ... : · ·.··. ·. ·.. . :; . ,_:: : ::·· .. :: . .... · · ·" · 
JS) :MiCffiliYe ... Siiri~ficifbY:&Ikr:cmi.e·:case tO.be'inc!tiUed iti Si.zinJ";·i"eY.ie#).· APi &:.AsMit .. tO '}je reViewed arlii grel}ter size·'to be se1;'c'fli'd~ ,;:-zO\~ 
·,i6)',!\Jl. Si~ht i:i.Jas'sis;s.h~Ifbfi singJe:·gta'S~ ~Tid ihillJ·b.e :SUPPli~d qy:Se\lt:r.:: ·::/ 1 ·: '~.-~; .. ) ~~- · .·;; :;· · - '·',--:~ · 
l?}Sellei shil.ll eonfirrii sizes and· qualilit,y ·orilll.comieCtio'ns.:·~: : .. .' ·:.·, 
iS) sener.to·cbnn·rmfOPtilniSe'mte·r::·m:edhl.'diifti:·:·~- .. : .... ,_~·:;;:. < '·: 1, '. :· ···:· ::. . .. .-~:: .. : '•.;·_·. ; .:<:: ·_:·'-'!·~"· 

19)All Ouetl/clos'e valves to bl'i slo'w oUC'illnfdc!Osfnl! 128 sec. Ti;lbe iUpplltJd·bv'oth.er·s. 70 
20) Ci;mtrOl valves:: OUe FCY per' vCsselto co"ntrol equal.fiow tO each veSsel. TO tie- ~tipplied by otlui.rs~ /0\" 
21) M:iximum presSure drop.a~h)s$ fil~i'; oUe uitifin ])aclnvnsh;,remahiing veSsels atpacknoe'design tlow. 
22) Ve:SsE!Js located lildo'Qts /2\ · · .. · 

PROJECT 

. 
. . 

+)) 
. 

SNC·LAVALIN 

Christina Lake Regional Project 
Phase 3A 

.•,, ... · 

JOB NO. 5082-98 TAG NO. 3A-F-208 A·G 
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PRESSURE VESSEL DATA SHEET Data Sheet No.: 
Equipment Name After !':liter Vessel Requlsltlon No.: 

After Filter Details 
After Filter Media Specification(i' ote 18): 
1. Filter media sunUorfbase: · 65 em totafdepth) 

Material: . · graduated a.nthracite coal· 

Layer# . S eve;siz(;. Depth(cm Volume{filter m3 

1. /~.h 1$ 1.85 
z. 1 a/1" .•112'" ro. r.zs 
3. lJ.i"ilH" ·} 10_ 1.25 
4. tw•·: 118'' L . 15 1.85 · 
5, ];/8" .i l/16u -· 15 1.85 

"~_/l'l\ 

13 
8.75 
8.75 
13 
13 . 

Support base shall be installe\I oVer Johnson screen straim;rs w~th 2;5 mm slots.: 

. 

100 em ( d.eptb)- ... 2, Filter media: 

Mnterlal: anthracite -cQal 
Density: 
Effective Size: 0.6 ~0.8 mm 
Uniformity coefficient: <-1.5 
Moh's HardneSs >3 
Acid Solubility -, < 2.5% by weight 
Media Volume: . 

.• -. · .. -

.:. ~ . 

Notes: . ·--- :·, .. 

D·S~CL63A-Y-200-F208-

50_8298-200-45-M:R,-5675~0002 

... 

. 

. /1\ 

·z.-~ilterMedia-suPPoi-{b'ase-is:~~ .. ·.--._ · ~:::...·-: .< ··:<;· -.· ·.· ... ;~·,,· ;,.::,~:;' •·1,_:,-·.:•:·;'_.-:- .. :;;;.. '··:-: , ·_-
. llp.y~rit ·. ·.- ~/Sie-ve size:-~x-2~ · ;,~- .. ·, _,.. ·•' :.::·{;~: :'.· · · :".:. · -- ·· ··.;. ·;- --. ·,- .·· · 

'' _!f ·. :,·,;: .~:>'.:~.'::( 1~5/8',1.:X 13/i_iJ•~::\ . .":' • ·;_: .:,,, .. c::· ,' <;!,',<: ·' ·.;• ',: ./· ·;," .,_, :.•. 

.. "<': 9/l5"i!3il6"\.::: , ... ·'·<' .... " . "'.i.r .:·:/ •::·:·, .. ,,. "' :' .. : .. · ·.:•.:.- « 
.. ,_, 

4\ -/: · ----· L 3ft6Px5/16'~- :~_:: .. ::-<.L __ :::'- ·: .-:_~_;_ · · · .. ;_ 
· · !I 5 \ .. · ... _,. \ ;3116" x3/32"_. · ;> i· ·.-

•'._,, ,;~ ••• ... '. '>c • 
./. · ... ; .. : ...... . ... ·.·'' 

,. ~· .. ··.·'-' .. ' 

·.:: ,. . : ·:.: ' .. ··.: .. 
".::• ·•:: .,. ,;. •::•'\·:· .· ,. . :. "·.• .. •:, ·:' : ·: '.: ..... 

'" . •.·.: " : ..•. · .. : .•.··.. . :•. ·:. ':'.""·~-~~~--~ 

· .. ,.·· 
".' .. ,~ .. ':::• ·: '.':":'. . .. 

.•· .. 
. :: 

... __ ,-_. 

·: ... : ,.-;-: 
. 

REVISIONS ...-@,]); +)) 
NO. DATE BY CHK APP DESCRIPTION 

~-MEii En!ei'DY Corp.. 
SNC•IAVALIN 

A 8/May/12 DO RW SP Issued for Squad Check PROJECT Christina Lake Regional Project 

B 25/May/12 SM RA SP Issued for Quote Phase3A 
0 14/Sep/12 cs RA SP Issued for I'urchasll JOB NO. 508298 TAG NO. 3A-F-208 A-G 

7fFeb/13 sc AV AV Ecodyne note 

2 121Mar/13 sc AV AV Ecodyne no~e LOCATION CQnklin, Albertn PAGE 4 of4 
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~~@(g)l\IJ~~ Limited 

PROJECl': MEG Energy- Christina Lake Phase 3A 
ECODYNE JOB, 32125 
REFERENCE' PO P-5675-02 

H51- General Arrangement/ Outline 
Drawings 
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PROJECT: 
ECODYNEJOB: 
REFERENCE: 

{ 

! 

MEG Energy- Christina Lake Phase 3A 
32125 
PO P-5675-02 

~~@(g)l\IJ~~ Limited 

Dimensional Outline Drawing & BOM 
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I 

ft. 
,2013 
~7 June FIRST iSSUE 

REV DATE REMARKS 

TITLE CUSTOMER 

PROJECT SILL OF MATERIAL MEG Energy Corporation 

Tags: 3A·F·208 A toG c/o SNC-Lavalln 

3A-V·211 A to F 
Christina Lake Phase 3A · 

PO No. P-5675-02 

SCALE: N/A 
fi'[f[JOl![lJ~~~~ Limited 

fm" mJ D U i,l A Marmon Water/Berkshire HathawavComoor.-
011'S!IAAWING 1571-1~ Fltt:F<RTYO~ $.COO'IIl~!JI.IITEO. ffl'>IIOT10it USa!FOOJ.IN 

BY DATE l'Ui\POSES !ll;TR~Mtfl-'L TO'fi'IE !!l'!ffii.EST<lf'\1-lJS COI,..,I•U'f #IQ J; 3UIIIOCT rQI\E;U;1.11 
Ul'<lulleauur. 

DRAWN l\J\v 2U1'l 
~7 June 

DRAWING NO, REV 

hv IlL- CHECKED IY- I:::'~ 32125-A~1 010 A 
""'!:l.t • . BY CHKD APPROVED 1W lo. ~ 
. 

page 1 of 2 

I 
i I 

i 
I 
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( 
-· Tag No. J. Qty a.e,olioation -owo.No. -- Anorox. Weio~t (kgl] Descriptl~ 

3A-F-208 At;~ 7 Vessel After Filter 32125"0-2202-01 26,100 

3A-V-211 A to F 6 Vessel WAC 32125~i"!H22o~~-o1 25,000 

NIA 7 Ladder After Filter 32125-D-2252-01/02 79 

~fA -· 
6 ladder WAC 32125-D-2251-01/02 66 

"MiA 13 mA3 Media- Anthracite After Hiler NIA TBO 

N/A '14 Insulation Blankets (manways only) After Filter 32125-A-20'17 TBD 

N/A 12 Insulation Blankets (manways only) WAC 32125-A--20'17 TBD 

;---

-
page 2 of2 

32'125-A-·lo·lo Project BOM 
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~~@(g}l\IJ~~ Limited 

PROJEC'T: MEG Energy- Christina Lake Phase 3A 
ECODYNE JOB: 32125 
REFERENCE: PO P-5675-02 

Allowable Nozzle External Forces & Moments 
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Not Applicable 
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~{t:@(g)l\IJINJ~ Limited 

PROJECT: MEG Energy- Christina Lake Phase 3A 
ECODYNE JOB, 32125 
REFERENCE: PO P-5675-02 

J51- Detail Component & Sectional 
Drawings 

I 

I 
I 
I 
I 
I I 
I 
If 

I 

! 
I 
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~~@IIDl\IJ~~ Limited 

PROJECT: MEG Energy~ Christina Lake Phase 3A 
ECODYNE JOB: 32125 
REFERENCE: PO P-5675-02 

Equipment Detail Drawings c/w BOM 

( 
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D 

c 

B 

A 

8 7 6 

tSmm THK 
@SSE' 

5 

:l .. SIDESnH 
'mmO:__ · .JJ1 IS 

2' XXS CS PIPE. 

/""" 

4 

,~, n 11J,mrr!OIA.M~ 

~~' •L,JiL__J~~L, '" . 
HAND! E DFJA!! 

Bt11'H~vrr;r:~~ 
;I~Q ~ I if""-"OI/ w' '~"' ~~'I 

I II\ I j l!l\ 

" . _.-r Iii'~ /II 2 1/2 .SCH.4o-- 'i""'=\ 2 
A-106 9 ' 
PiPE SOCKET 

\.... 25 HIGH COlJ.AR 
(SAME Slli fl.$ SOCKET) 

\_ 1/2" 304 SS SCREW W. -HEX Nl!T 

I 

0-w---<TYP 

N"-150# BLIND 

1-lANOl£ 
(~16 SAR.) 

DIMENSION TOLERANCE '"' ± 1/8" {3mm), UNLESS SPECIFlED OTiitRWlSE 
DO NOT SCAL£ DRAWING - NOT ALL DIMENSIONS f'.RE TO SCALE 

iTWLE 

lY [ DATE 

B 12<>tSM~f'l1 REVlSION AS INDICATED 

A 2012DEC13 F!RST ISSUE 
BY&, l:r4-I-4-11DR<WN 

iA F11 iiCHECKEO , rn .~,~~·~ 

ASS"Y & DETAILS 
24"" BOTIOM MANWM 

FOR AFTER FILTER REVI DATE I REMARKS BY ICHKDiiAPPROVED I AV lto12DOC1~1 

3 
"' 

2 
MAT-tRiAl 

172' ,8,8 s.s. 
~s.s. ____ _ 
~ 

; CS GALV/INIZED 

NOTES· 
1, S;:E VESSEL DWG. FOR: MANHOLE SIZE, RAT'NO 
&. FlA~ES TYPE. 
CHECK MANHOLE HEIGHT FOR CAYrr TO rJ.£1\R 
V£SSU/INS"Jl-"'l0N, H!N~E OR DAVIT ORIENTATION, 
t.lt'.TtRIAI.S OF PRESSURE PARTS AND ATTACJ-it.IENTS 
WELDEC TO THEM, LINING/PAINTING. 
~- ALL DI.\11TS SHA\.C 3F. SCI1.SD P!Pf. 
J. PACK DAVIT SDCK8 1\'1TH GREASE BEFIJRE 
ASSEt.IB~'r'. 
4. SOCKET PIPO: A-105 B. 

MEG ENERGY CORP. 
CAL:GARY, Al.P.ERTA 

CHRISTINA REGIONAL PROJ. 
PHASE 3/\- CPF 

ENG.: SNC- LJ\.VALIN 
P.O.: P-5675-02 

IE CIOl D\1 I'! IE urn;,., 

lil!ll 
1191\ A M~rn-.~ Water / Berkshire Hc:hawoy Company 

'' j[,D-L-2221-01 
THS :JR.\VIl\IC IS THE PROPERfi OF ~COO'!'llE Ul<lfED.'-If IS NOT TC-& USID fOR /NY PURPOSES DETRIIIENTAL TO TiiE :N71RfST or TillS CG~PANY Aflti IS SUBJECT TO RETVR.iJUf'ON REQJEST. 

D 

(' 
v 

B 

,A. 

~=----. 
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D 

c 

B 

HANDLE 
SEE. DETAIL 

6 mrn 

I b j 

·ll mm Ot.o.. ON TOP 
HOI..ES IN 01\VIT ' 

2
5 mrn DIA ON !lT\1. 

;f,;~-:-::::~~~ii~2 ~~~:, S!£ PER TABLE0 
;_.,r;1.7 HIGH BEARING RIN 
- (CUT FRO~ SOCKET G 

i ''" 

102 Willi: X !2.1 ..... 

:;:-~~ (I)~HOL£ 

~GQ.~B..Jl6YJI 

4 j 

152. . 

---------= ;-'' mm 0~ ""' •c,::rc:JJL(-,v4"' 
\JANQ' F po-cA!I 

·3/4'-10. UNC 

f)'E EO! I DEJA!! 

WiT£RIAL: WE.LD~D G40.21 44W OR EO. 
OR FORGED,A\0~ (PER ,SJS.Jti 
OR 9~0.26). . 
SURFACE TO BE GA:,.v,>,NIZ£0.-

L 

N0'7C:• 

1. SEE VESSEL DWG. FOR: 

W..'lHO:.E SIZE. RATING & FlANGES TYPE. 
CkECK t.:"-NHOU: HEIGHT FOR DAvr;- TO Cl.UIR 
\IESSEL/INSUI.ATlON. 
KINGE OR· DAV1T ORif:I>.'TAT·O~. 

~,>.TERIALS OF PRESSURE PARTS AND 
A'!TACHMENTS WELDED TO THEt.<. 
lJNING/?AINTING. 

2. ALL 01-.VITS,SHALL 8E SCH.80 PIPE 
J. PACK DAVIT SOCKET Wln-i GRO.SF." Sfi"ORE 

ASSEI.!Sl Y. 
4. SOCKE"r PIPE: A~10~ B. 

CALGARY. ALBERTA 
CHRISTINA REGIONAL PROJ. 

PHASE 3A- CPF 

c 

B 

ENG.: SNC- LA VALIN A A DIMENSION TOLERANCE-± 1/8" (3mm), UNLESS SPECIFIED" OTHERWISE P.O.: p 5575 02 . 
DO NOT SCALE DRAWING NOT AU DIMENSIONS ARE TO SCALE 

,,...,"" ! '" TITLE ~fFfi1flll\-JlWI~ Urnile<l 

~-
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~~@JIDl\lJ~~ Limited 

PROJECT: MEG Energy- Christina Lake Phase 3A 
ECODYNE JOB, 32125 
REFERENCE: PO P-5675-02 

Ladder, Stairway, Platform & 
Handrail Drawings 
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8 

BOlTS (aY OTHERS) 

A 

(EAC!-1 SET CONSIST Of 1 80LT, 1 NUT .!< 2 Fl.ATWASHERS) 

r·~ 

!'!..Q.IES.;_ 
fABRICATION $HALL CONFORM TO THE REOlHREMENTS OF' CSA WSS AND 
FABRICATION TOLERANCE ±J.2 {±1/3") U.N.O. & J2125-A-2017. 

2. ALL WELDS CONllNliOUS ALL AROUND. ALL BUT> WELDS - PJLL 
PENETRATION. ALL FLAR£ GROOVE WELDS - FULL DEPTH AT 
T JOINT OR FULL PE~"ETRAllON AT BUTT JOINT. MIN. CILLET WELD IS 
Smm (:l/16") 

3. MATERIAlS: 
- BARS. PLATES, STRUCTURAL SHAP~S - CSA 040.21 OR. uw. 

BOLTING: A325 GN..V. II' > h" 
A307 ZINC PLATED IF g,• 
f4J6 WASHERS GALV. 

ALL BOLT SETS CONSIST OF 1 -BOLT. 1 NUT, AND 2 WASHERS (OR 
S<.VELEO WASHERS IF ON THE UNDERSIDE OF CHANNEL FLANGE} 

4, AU COM~ONE).ITS SHALL HAVE SliRFAC!; FINISrlED P~R 
SPEC. J2125-A4-2013. (INCLUDING CUf:NT SPEC. 2975-M010) 

5. ALL SHARP CORNERS AND BURRS SHALL 8£ GROUND SMOON. 

6. TO ENSURE PROPER ERECTION ECOO~E SHOP IS TO TRIAL F1T A:.L 
CO!.IPON£NTS AND MATCH MARK PRIOR TO COAllNG 

7, ON ALL BOLTED CONNECllONS USE HEAW HEX. HO. MACH. BOLT 
C/W (2) TYPE "A" F'~AT WASHER AND (1) HEAW '1EX NUT 
UNLESS OTI-'ERWISE NOITD. 

B. fASRICATOR IS TO SUPPLY ALL HARDWARE 'MTI' 10% EX7RA 

9. SEE PURCHASE REOUISIT:ON FOR QUANTTTY REQUIRED. 

10. SCOPE: PREP-PER SSPC SP6 COMMERCIAL BLAST AND PAINTING 
Win< CARaOUNE 859, 2-4 MILS OFT. APPlY (2) LAYERS Of' 
1.5-2.5 MILS CARSOUNE 1J4HG COLOUR FS tJ59t SAFETY YELLOW. 

SHIPPING WEIGHT ~ 17"- POliNOS 

REFERENCE DRAWiNGS: 
i"AiNT SPECIP.CAnON ................. J2125-A<-201J 

PHASE 3A-CPF 

ENG.: SNC-LAVA..IN 
P.O.: P-5675-02 

---?,----.. ">'"='"=•=='·=·=·--- ··=·~·~~· ~~'"""'"'"~~-.,·-- ·~--==, .. ,,.~===·=;~~~-=-"""~==='· r-=~~~~~''"<=="~· 
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SEE OETJ\JL-1 . 
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li•U 
SEE DETAIL-3__/ 

• 

-:;j,.. 

91!1 

" 
~ 

·~ 
L FIRST RUNG --j 

4 § BOTTOM OF LAODER ~ 
T.O. GRADE 0 CONC~EIE 

.~ 
ELEVATION 
S<::<i.£ NfS 

" 

~ 

~-~ 

" 

§ 

DETAil 
SCALE NTS 8 

DETAil 
SCALE NT$ 0 

1YP.~ 

0 

SECTION lA\ 
SCALE r-'TS ~ 

----

(EACH SET CONSIST OF 1 SOLT, 1 NUT &:. 2 

"IW "''AA':ttr!• ~o;, B-IR ROTATE W 

-{..Bill>~ :...J....: :!! 

"""'" "''"''" . I I 
DETAil 
SCALE NTS 0 
lADDER RUNG 

" 

~ 

W111 , 

9~__]\J --jl ~ . Th~ 
'" te• x 2 1/2' 

RAIL (V'i::Ri'J LACDER SIDE 

HOLE 22~· ~sSL~F 

SECTION 
SCAt.£ NTS 

-,-

Is\ 
~ 

MEG ENERGY CORP. 
CALGARY, ALBERTA 

CHRISTINA REGIONAL PROJ. 
PHASE 3A-CPF 

SNC-lAVALIN 
P-5675-02 

D 
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B 

A 
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PROJECT: 
ECODYNEJOB: 
REFERENCE: 

I 

MEG Energy - Christina Lake Phase 3A 
32125 
PO P-5675-02 

~~@(g)l\IJ(NJ~ Limited 

Weld Location Plan 
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Weld Map UsUng Procedures 
Weld Map Diagrams 

' 

FEB 20 FIRST ISSUE 
2013 

DATE REMARKS 

AFTER FILTERS 
3A-F-208 A to G 

Weld Map 

ASME Vessels 

Tltle 

Weld Map 

After Filters 
3A-F-208 A to G 

P.O.# P-5675-02 

SCALE~ 

BY 

DRN YETI 

VEN '\~ CHKD ~ 
BY CHKD APPD frAv 

DATE 

FEB 20 
2013 

FEB 20 
2013 

FEB 20 
2013 

Customer 

1 Pa9e 
1 Page 
1 Page 

MEG ENERGY CORP. 
CALGARY, ALBERTA 

CHRISTINA REGIONAL PROJ. 
PHASE 3A- CPF , 

ENG.: SNC- LA VALIN 

@(@@~?~@ Limited 

U,! 
I llil. AMarroon Vl'ater/BerkshireHathaway Company 
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,,.. LESENA STEEL LTD. 
I 
\. 

WELD MAP 

Rev.1 Date: FEB. 12/2013 Prepared By: Arie Willemsen 

Job No.: 12-32 A-G. Drawing No.:-32125-D--2202-01, Rev D Pages: 1 of 1 

AFTER FILTER VESSEL 

REPAIR PROCEDURE:- WPS 16 SMAW or Original WPS 

~ IT 
Ml 

~L12 
-- -- -- --

SGlA@' 

SG\8@ 

- - -- -- N3A 

~II~ 
N3B 

N2~ M2_ 

' L 
JOINTS WPS PROCESS FILLER BASE 

METALS 

Longitudinal & Circumferential 45 SAW, AUTOMATIC F7A2-EM12K P1 to P1 
Seams . (L61-F860) 

Manway to Top & Bottom Head 16 or SMAWor E7018-1 P1 to P1 

40 FCAW E-71T-1, KOBE DW50 

Flange to Nozzle, Nozzle to Head 16.2 SMAW E7018-1 P1 to P1 

N4,N3A,N3B (ROOT: EG010) 

Flange to Nozzle, Nozzle to Head or 16 or SMAWor E7018-1 P1 to P1 

Shell. Nozzles over 6" dia. 40 FCAW E-71T-1, KOBE DW50 

Reinforcing Pad to Pipe, 16 or SMAWor E7018-1 P1 to P1 
Reinforcing Pad to Shell, Top & 

40 FCAW E-71T-1, KOBE DW50 Bottom Heads 
Strainer Plate to Bottom Head; 

16 or SMAWor E7018-1 P1 to P1 
Lifting Lugs to Top Head, Shell_ & 
Brackets to Shell or Heads 40 FCAW E-71T-1, KOBE DW50 
(All Non-Pressure Parts) 
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12-- SCH.60 PIPE 

1/2 

R 1/S" 

NQZZLE N1 

3/B 

3/B 

NOZZ! F M3A M38 

1/2 

J( 0 
3/B 17 

I 
T--

12• 50 PIPE 

4" - 1501 L'I'IN FLANGE 

7/B 

R 1/8" 

NOZZLE N2 

-R 1/8" 
NOZZLE N3A N3B 

24•- SCH.XS PIPE 

1/2 

R vs· 

NOZ7! E M1 

I 
R 1/a" 

1{:1. 

~ 
24"' XS PIPE NOZZI E M2 

\i : !V' i\ J I ~ 

TYP_ WN FLANGE WELDING 
SMALLER THAN 4" NPS 

TYP- SHE! I LONG & C!RC_ SEAMS 
BOTIOM HEAD C!RC-SEAM 

TIP_ W_N FLANGE WELDING 

3"- SCH.160 PI?E 

Rl/8" 

NOZZLE N4 

=-::::,; LESF.NA STEEL 
~~-w= --"C'""~ - ... ,.,,..,.,. =-· ........ ~crnliS ....... ,.,"'"" 

~ 12.•32.51(1' 1~-r-=-::m~ 

------------------~ --------~··-·-··~··~----- ---~------~'~"~= .. ··~==.,,=~,~~~~~~·· --- - <== -----~----- ==-~"~·---~ 
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PROJECT: MEG Energy - Christina Lake Phase 3A 
ECODYNE JOB' 32125 
REFERENCE' PO P-5675-02 

Non-Destructive Examination Location Plan 
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LESENASTEELLTD 
NDE MAP 

CUSTOMER: ECODYNE Ltd. 

VESSEL TYPE: AFTER FILTER VESSEL 
TOP.-18.22 mm MIN.' 

CRN No: V2929.2 

JOB No: 12-32 A· G 

SERIAL No: 0411-0417 

HEAD THK.: BTM.-19.05 mm MIN.' SHELLTHK.: 19.05 mm NOM.' DATE: Dec. 18. 2012 

CODE ACCEPTANCE LEVEL: RT -2 

CIRCUMFERENTIAL SEAMS: ---""SP'--'0"-'T'---- LONGITUDINAL SEAM: _ _,_F,U""LL..__ __ 

FULL ON LONGITUDINAL SEAM & FOUR (4) SPOTS ON HEAD I SHELL CIRCUMFERENTIAL 
SEAM JOINTS AS SHOWN ON MAP. 

• THIS INFORMATION PLUS WELD 1.0. MUST BE ON ALL FILMS. 

12-32 A- G 

LL1,2 

c" C\ 

SGlA@ 

SGIB@ 

~~ 

N3A 
N38 

N" 

__L 

12·32 A L1 C1. C2 C3 C4 
12·32 B L1 C1 C2 C3 C4 
12-32 c L1 C1 C2 C3 C4 
12·32 D L1 C1 C2 C3 C4 
12·32 E L1 C1 C2 C3 __ C4 
12-32 F L1 C1 C2 C3 C4 -32-32 G L1 C1 C2 C3 C4 --

MP!: ALL AREAS WHERE TEMPORARY ATTACHMENTS HAVE BEEN REMOVED AND 
ARC STRIKES HAVE OCCURRED 

MPI : LIFTING LUGS 

! 

I 
II 
~ 
I 

I 
! 
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Lifting, Tailing Lug Drawings 
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~~@IQ}l\IJ~~ Limited 

PROJEC'I': MEG Energy- Christina Lake Phase 3A 
ECODYNE JOB' 32125 
REFERENCE, PO P-5675-02 

K51- System Diagrams & Schedules 
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OPERATION 

I A¥fJ#"' STEP ~ !'LOW D~CR1?110N 
IM1i~ No. IMTi'll ~::3m 

B 1 1.0 CLOSURE 

2 10.0 <\30 1883 BACKWASH 

3 Z.O • BEDSETILE 

4 5.0 142 625 BED RINSE 

~A I I I 

1 ''""~ 

-

II X 

-

~ 
c I I I I I J J:~ I - 1111111 HJ 111111111111111111111 I l[xlx 

D 

NOTES: 

1) ~N~WW~'fR ~~&:owN A'l.E ~OMINAL SETTINGS .TO BE 

2)SEMNCEANDTAG mJMSERSAREFOR~Il.~ ~ 
M\JRE GAS SCOURING IS NDT SHOWN AaOVI:. ill 

;j)SERVlCEFlfic%~f~L:Jm~8~~~~~~~l 
4

)~~a~~~~~J8:r&~'br•~F 
OF'TlMJZED IN AELO). 

& 
& 

TABLE1 
IW<TER I BACKWASH FLOW stEi'"i'ii.iE 

TEMP "C m'!h GPM (min) 
~ _JflLJ.DP 
< I "' 1roo 1o.o -

~ ~ 
m 

liO l5.0 
51~ 15.0 

Sl&.tcy~el'i't~slfl:JWJ~Bttw;~oFSt<VE.~. 

I 8 
~ 

X· OPENVALVEORPUMi'ON 
CLOSE ·lll.ANKSPACE 
M • MOOIJLA-:1NGVALVE . 
Z • VALVEWITHRATESET 
SO- SlOWOPEN!NGV/Il.VE 
SC- SLOW CLOSING VALVE 

-r:iEG".ENERGY CORP. 
CHRISTINA LAKE-FACILITY 

CHRISTINA REGIONAL PROJ 
PH/l,SE3A 

ENG.:SNC..LAVAl"' 

P .0.: P-567S-IJ2 

1 MAR.ia/13 fo.,~ 
-,; TITl.E: VPJ...VE & MOTOR I ECODYNE 111 

SEQUENCE CHART ~ 

j;,;l I I 'I I I I I'"'"'"" OA.'rE F<ElMRKS BY ICHKO I REV :>ATE REI.\1<00 B"f=iR~] No;;'!'
12 

SA SS ~ 
SA SS ~ 

AFTER FILTER 
3A-F-208 

iii A membsrofTh~ Marmon Group tf companles 

32125-B-3052-01 C 
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I B 
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L51 - Calculations, Simulations & 
Analyses 
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PROJECT: MEG Energy M Christina Lake Phase 3A 
ECODYNE JOB: 32125 
REFERENCE: PO P-5675-02 

Mechanical Design Calculations 
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REV 

2.013 
l"fM. ~fi> 

2013 
Jan 15 
DATE 

Attached document: 12-32 CAL-R2, 146 pages 

Tags: 3A-F-208 A-G 

TITLE CUSTOMER 

After Filter Pressure MEG Energy Corporation 

Vessel 
And Nozzle Load c/o SNC Lavalin 

Calculations Christina Lake Phase 3A 

PO No. P-5675-02 

SCALE- ~~@@'WJ(M~ Limited 

U! 
I I .. A Marmon Water/Berkshire Hathaway Company 

BY DATE n!IS DRAWING IS 11111. PRO!'ERTVOF ECODYNE LII.IIT£ti.JT 18 NOT TO 9E USED FOR 
A1IY PURPOSU O!IT"RIMI!tlTAL TO TtlE MEREST OF Ttl IS CO!If'IW'f 1W0 1$SIIi!JECT 

TO RERIRII LII'O~ RE 

PER CLIENT MARK-UP AND 
YEN tiff- 2013 DWG.NO. REV. 

UPDATED VESSEL DRAWING 
DRN VEN Jan 15 

AV RJ CHKD ~»- ~1.o13 
FIRST ISSUE l'h•r u B 

REMARKS BY CHKD APPD ?f." ~13. 32125-A-2902 
tyl,:.}"" u 
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wo. 12-32 32125-D-2202-01 

Settings Summary 

COMPRESS 2013 Build 7300 

Units: Sl 

Datum Line Location: -102.00 mm from bottom seam 

Design 

ASME Section VIII Division 1, 2010 Edition, A 11 Addenda Metric 

Design or Rating: 

Minimum thickness: 

Design for cold shut down only: 

Design for lethal service (full radiography required): 

Design nozzles for: 

Corrosion weight loss: 

UG-23 Stress Increase: 

SkirUiegs stress increase: 

Minimum nozzle projection: 

Juncture calculations for a> 30 only: 

Preheat P-No 1 Materials > 1.25" and <= 1.50" thick: 

Get Thickness from Pressure 

1.5 mm per UG-16(b) 

No 

No 

Vessel MAWP 

1 00% of theoretical loss 

1.00 

1.0 

12.7 mm 

Yes 

No 

UG-37(a) shell tr calculation considers longitudinal stress: No 
Butt welds are tapered per Figure UCS-66.3(a). 

Hydro/Pneumatic Test 

Shop Hydrotest Pressure: 

Test liquid specific gravity: 

Field Hydrotest Pressure: 

Wind load present@ field: 

Maximum stress during test: 

Required Marking - UG-116 

UG-116(e) Radiography: 

1.3 times vessel 
MAWP 

1.00 

1.3 times vessel 
MAWP 

33% of design 

90% of yield 

RT4 

UG-116(f) Postweld heat treatment: None 

Code Cases\lnterpretations 

Use Code Case 2547: No 

Apply interpretation Vlll-1-83-66: Yes 

Apply interpretation Vlll-1-86-175: Yes 

Apply interpretation Vlll-1-01-37: Yes 

No UCS-66.1 MDMT reduction: No 

No UCS-68(c) MDMT reduction: No 

Disallow UG-20(f) exemptions: No 

2/146 

R2 3/25/2013 
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WO. 12-32 32125-D-2202-01 3/146 

( UG-22 Loadings 

UG-22(a) Internal or External Design Pressure : Yes 

UG·22(b) Weight of the vessel and normal contents under operating or test conditions: Yes 

UG-22(c) Superimposed static reactions from weight of attached equipment (external loads): Yes 

UG-22(d)(2) Vessel supports such as lugs, rings, skirts, saddles and legs: Yes 

UG-22(f) Wind reactions: No 

UG-22(f) Seismic reactions: Yes 

UG-22(j) Test pressure and coincident static head acting during the test: Yes 
Note: UG-22(b),(c) and (f) loads only considered when supports are present. 

R2 3/25/2013 
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Pressure Summary 

Pressure Summary for Chamber bounded by BOTTOM HEAD and TOP HEAD 

p T T 
Identifier MAWP MAP MAEP ' MDMT MDMT Impact 

Design Design ( kPa) (kPa) (kPa) external ("C) Exemption Tested 
( kPa) ("C) ("C) 

TOP HEAD 1,034 120 1,041.57 1,279.83 224.31 120 -42.1 Note 1 No 

Stmighj E!ange on TQE HEAD 1,034 120 1,313.95 1,553.46 354.46 120 ·46 Note 2 No 

3962 mm 0.0. SHELL 1,034 120 1,069.57 1,332.18 221.4 120 -42.46 Notes No 

Straight Fl§nge on BOTTOM HEAD 1,034 120 1,289.56 1,553.46 354.46 120 -46 Notes No 

BOTIQM !:JEAD 1,034 120 1,065.8 1,338.64 250,06 120 -42.26 Note4 No 

SUPEORT LEG 1,034 120 1,041.57 NIA NIA NIA NIA NIA N/A 

TOPMANWAY(Mt) 1,034 120 1,041.57 1,041.57 224.31 120 -47.9 
Nozzle NoteS No 

Pad Note? No 

BOT!OM MANWAY (M2) 1,034 120 1,041.57 1,041.57 250.06 120 -47.36 
Nozzle Notes No 

Pad Note 9 No 

WATER INLET {N1} 1,034 120 1,041.57 1,041.57 224.31 120 -47.9 
Nozzle Note 10 No 

Pad Nota 11 No 

WATER OUTLET (N2} 1,034 120 1,041.57 1,041.57 250.06 120 -47.26 
Nozzle Nota 12 No 

Pad Note 13 No 

MEDIA REMOVAL £N3A) 1,034 120 1,041.57 1,041.57 250.06 120 ·29 Nola 14 No 

MEDIA REMOVAL (N38} 1,034 120 1,041.57 1,041.57 250.06 120 -29 Note 14 No 

PSVNENT (N4l 1,034 120 1,041.57 1,041.57 224.31 120 -46 
Nozzle Note 15 No 

Pad Note 16 No 

SIGHT GLASS (SG1A} 1,034 120 1,041.57 1,041.57 221.4 120 -43.36 Note 17 No 

SIGHT GLASS {SG1 8} 1,034 120 1,041.57 1,041.57 221.4 120 -43.16 Note 18 No 

Chamber des1gn MDMT 1s -28.89 oc 
Chamber rated MDMT is ·29 oc@ 1,041.57 kPa 

Chamber MAWP hot & corroded is 1 ,041.57 kPa @ 120 o C 

Chamber MAP cold & new is 1,041.57 kPa@ 10 oc 

Chamber MAEP is 221.4 kPa@ 120 o C 
Vacuum rings did not govern the external pressure rating. 

R2 3/25/2013 
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Notes for MDMT Rating: 

Nolett Exemption 

1. Material impact test exemption temperature from Fig UCS-66M Curve D "" -42.1 "C 

Material impact test exemption temperature from Fig UCS-66M CurveD= -38 oc 
2. Fig UCS-66.1 M MDMT reduction= 11.4 "C, (coincident ratio= 0.7956) 

Rated MDMT of -49.4"C Is limited to -48°C by UCS-66(b)(2) 

3. 
Material impact test exemption temperature from Fig UCS-66M CurveD= -41.06 "C 
Fig UCS-66.1M MDMT reduction= 1.4 "C, {coincident ratio= 0.9748) 

4. 
Material impact test exemption temperature from Fig UCS-66M CurveD= -41.06 "C 
Fig UCS-66.1M MDMT reduction= 1.2 •c, (coincident ratio= 0.9784) 

Materia! Impact test exemption temperature from Fig UCS-66M Curve D = -38 • C 
5. Fig UCS-66.1M MDMT reductlon = 10.4 •c, (coincident ratio= 0.8139} 

Rated MDMT of -48.4 "Cis limited to -48"C by UCS-66(b)(2) 

6. Nozzle is impact test exempt to -105 oc per UCS-66(b)(3) (coincident ratio= 0.3331). 

7. 
Pad impact test exemption temperature from Fig UCS-66M CurveD= -42.1 •c 
Fig UCS-66.1M MDMT reduction= 5.8 •c, (coincident ratio= 0.8968) 

8. Nozzle is impact test exempt to -105 •c per UCS-66(b)(3) (coincident ratio= 0.3478). 

9. 
Pad impact test exemption temperature from Fig UCS-66M CurveD= -41.06 •c 
Fig UCS-66.1 M MDMT reduction= 6.3 oc, (coincident ratlo = 0.8872) 

10. Nozzle Is impact test exempt to -105 •c per UCS-66(b)(3) (coincident ratio= 0.2293}. 

11. 
Pad impact test exemption temperature from Fig UCS-66M Curve D = -42.1 o C 
Fig UCS-66.1M MDMT reduction= 5.8 •c, (coincident ratio= 0.8957) 

12. Nozzle is impact test exempt to -105 ° C per UCS-66(b){3) (coincident ratio ~ 0.2334). 

13. 
Pad impact test exemption temperature from Fig UCS-66M Curve D = -41.06"C 
Fig UCS-66.1 M MDMT reduction= 6.2 •c, (coincident ratio= 0.889} 

14. Nozzle is impact test exempt per UG-20(f) 

15. Nozzle is impact test exempt to -105 "C per UCS-66(b)(3) (coincident ratio= 0.1458). 

Pad impact test exemption temperature from Fig UCS-66M Curve D = -48 "C 
16. Fig UCS-66.1M MDMT reduction= 5.8 •c, (coincident ratio= 0.8963) 

Rated MDMT of -53.8°C Is limited to -48"C by UCS-66(b){2) 

17. 
Nozzle impact test exemption temperature from Fig UCS-66M Curve D = -41.06 •c 
Fig UCS·66.1M MDMT reduction= 2.3 "C, (coincident ratio"' 0.9585) 

18. Nozzle Impact test exempt!on temperature from Fig UCS-66M CurveD"' -41.06 •c 
Fig UCS-66.1M MDMT reduction"' 2.1 "C, (coincident ratio"' 0.9629) 

Design notes are available on the Settings Summarv page. 

R2 

Details 

UCS-66 governing thickness= 18.22 mm 

UCS-66 governing thickness = 22.2 mm 

UGS-66 governing thickness= 19.05 mm 

UCS-66 governing thickness = 19.05 mm 

UCS-66 governing thickness = 22.2 mm 

UCS-66 governing thickness = 18.22 mm. 

UCS-66 governing thickness= 19.05 mm. 

UCS-66 governing thickness= 18.22 mm. 

UCS-66 governing thickness= 19.05 mm. 

UCS-66 governing thickness = 19.05 mm. 

UCS-66 governing thickness= 12.7 mm. 

UCS-66 governing thickness= 19.05 mm. 

UCS-66 governing thickness = 19.05 mm. 
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Hydrostatic Test 

Shop test pressure determination for Chamber bounded by BOTTOM HEAD and TOP HEAD based on MAWP 
per UG-99(b) 

Shop hydrostatic test gauge pressure is 1 ,354.04 kPa at 1 0 'C (the chamber MAWP = 1 ,041.57 kPa) 

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

Local test Test liquid UG-99(b) UG-99(b) Stress Allowable 
Stress 

Identifier pressure static head stress pressure during test test stress 
excessive? 

kPa kPa ratio factor MPa MPa 

TOP HEAD (1) 1,392.44 38.4 1 1.30 135.003 235.8 No 

Straight Flange on TOP HEAD 1,392.4 38.36 1 1.30 123.552 235.8 No 

3962 mm O.D. SHELL 1,392.37 38.33 1 1.30 144.094 235.8 No 

Straight Flange on BOTTOM HEAD 1,392.4 38.36 1 1,30 123.552 235.8 No 

BOTTOM HEAD 1,392.43 38.39 1 1.30 129.065 235.8 No 

BOTTOM MANWAY (M2} 1,370.09 16.05 1 1.30 157.718 351 No 

MEDIA REMOVAL (N3A) 1,380.99 26.96 1 1.30 145.856 351 No 

MEDIA REMOVAL (N38) 1,363.96 9.92 1 1.30 144.057 351 No 

PSVNENT (N4) 1,368.25 14.22 1 1.30 1"15.187 351 No 

SIGHT GLASS (SG1A) 1,387.53 33.49 1 1.30 142.901 351 No 

SIGHT GLASS (SG1 B) 1,387.53 33.49 1 1.30 142.901 351 No 

TOP MANWAY {M1} 1,366.11 12.08 1 1.30 166.705 351 No 

WATER INLET {N1} 1,374.65 20.62 1 1.30 126.599 351 No 

WATER OUTLET (N2) 1,376.14 22.11 1 1.30 136.337 351 No 

Notes: 
(1) TOP HEAD limits the UG-99(b) stress ratio. 
(2) PL stresses at nozzle openings have been estimated using the method described in PVP-Vol. 399, pages 77-82. 
(3) 1.5'0.9'Sy used as the basis for the maximum local primary membrane stress at the nozzle intersection PL. 
(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 10 'Cis warmer than the minimum recommended temperature of -12 'C so the brittle 
fracture provision of UG·99(h) has been met. 
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Field test pressure determination for Chamber bounded by BOTTOM HEAD and TOP HEAD based on MAWP 
per UG-99(b) 

Field hydrostatic test gauge pressure is 1,354.04 kPa at 10 oc (the chamber MAWP = 1,041.57 kPa) 

The field test is performed with the vessel in the vertical position. 

Local test Test liquid UG-99(b) UG-99(b) Stress Allowable 
Stress 

Identifier pressure static head stress pressure during test test stress 
excessive? 

kPa kPa ratio factor MPa MPa 

TOP HEAD {1) 1,368.73 14.7 1 1.30 132.704 235.8 No 

Straight Flange on TOP HEAD 1,368.73 14.7 1 1.30 121.452 235.8 No 

3962 mm O.D. SHELL 1,392.12 38.09 1 1.30 144.069 235.8 No 

Straight Flange on BOTTOM HEAD 1,393.12 39.09 1 1.30 123.616 235.8 No 

BOTTOM HEAD 1,402.74 48.7 1 1.30 130.02 235.8 No 

BOTIOM MANWAY (M2) 1,406.35 52.31 1 1,30 161.892 351 No 

MEDIA REMOVAL (N3A) 1,394.37 40.33 1 1.30 147.269 351 No 

MEDIA REMOVAL (N3B) 1,394.37 40.33 1 1.30 147.269 351 No 

PSVNENT (N4) 1,359.19 5.16 1 1.30 114.424 351 No 

SIGHT GLASS (SG1A) 1,374.07 20.03 1 1.30 141.514 351 No 

SIGHT GLASS {SG1 B) 1,378.87 24.83 1 1.30 142.009 351 No 

TOP MANWAY {M1) 1,359.83 5.79 1 1.30 165.937 351 No 

WATER INLET (N1) 1,358.44 4.4 1 1.30 125.106 351 No 

WATER OUTLET (N2) 1,408.55 54.51 1 1.30 139.547 351 No 

Notes: 
(1) TOP HEAD limits the UG-99(b) stress ratio. 
(2) PL stresses at nozzle openings have been estimated using the method described in PVP-Vol. 399, pages 77-82. 
(3) 1.5'0.9'Sy used as the basis for the maximum local primary membrane stress at the nozzle intersection PL. 

The test temperature of 1 0 o C is warmer than the minimum recommended temperature of -12 o C so the brittle 
fracture provision of UG-99(h) has been met. 
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\ Nozzle Schedule 

Nozzle Service Size Materials 
Impact 

Normalized Fine Grain Flange Blind 
mark Tested 

Nozzle 
SA-1 06 B Smls. No No No NPS 24 Class 150 

NPS 24 Class 
M1 TOP MANWAY NPS 24 XS DN 600 Pipe 

WNA105 
150 
A105 

Pad SA-516 70 No Yes Yes 

BOTTOM Nozzle SA-1 06 B Smls. No No No NPS 24 Class 150 
NPS 24 Class 

M2 
MANWAY 

NPS 24 XS DN 600 Pipe 
WNA105 

150 
A105 

Pad SA-516 70 No Yes Yes 

Nozzle 
SA-106 8 Smls. No No No NPS 12 Class 150 

til WATER INLET NPS 12 Sch 60 DN 300 Pipe 
WN A105 

No 

Pad SA-516 70 No Yes Yes 

Nozzle 
SA-1 06 B Smls. No No No NPS 12 Class 150 N2 WATER OUTLET NPS 12 Sch 60 DN 300 Pipe 

WNA105 
No 

Pad SA-516 70 No Yes Yes - MEDIA REMOVAL 139.700 X 19.05 Nozzle SA-105 No No No NPS 4 Class 150 NPS 4 Class 150 
LWNA105 A105 

li'ill MEDIA REMOVAL 139.7 CD x 19.05 Nozzle SA-105 No No No NPS 4 Class 150 NPS 4 Class 150 
LWNA105 A105 

Nozzle 
SA-106 B Smls. No No No NPS 3 Class 150 

t!!l PSVNENT NPS 3 Sch 160 DN 80 Pipe 
WN A105 

No 

Pad SA-516 70 No Yes Ye' 

§llJA SIGHT GLASS 255 OD x 54.5 Nozzle SA-516 70 No Yes Yes N/A No 

SG18 SIGHT GLASS 255 OD x 54.5 Nozzle SA-516 70 No Yes Ye' N/A No 
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tn: 
Req tn: 

Nom t: 

Nozzle Summary 

Nozzle OD t Req t 
mark (mm) (m':n) (mmf 

At? A,? 

Nomt 
(mm) 

Mt 609.6 12.7 6.88 Ye' y, 18.22~ 

M2 609.6 12.7 6.8 y, v., 19.05' 

lli 323.85 14.27 13.18 v., y, 18.22' 

m 323.85 14.27 13.18 v., y, 19.05* 

N3A 139.7 19.05 8.93 y., Ye' 19.05' 

N3B 139.7 19.05 8.93 y, v., 19.05' 

t!i 88.9 11.13 9.14 Ye' Ye' 18.22' 

SG1A 255 54.5 11.31 v., Ye' 19.05 

SG1B 255 54.5 11.31 Ye' v., 19.05 

Nozzle thickness 

Nozzle thickness required per UG-45/UG-16 

Vessel wall thickness 

Shell 

Design t 
(mm) 

16.67 

17.26 

16.65 

17.29 

18.59 

18.59 

16.66 

18.39 

18.46 

Usert 
(mm) 

Reinforcement 
Pad Corr 

(mm) 
Width t 
(mm) <.RWI> 

152.4 22.2 3.2 

161.92 22.2 3.2 

63.5 22.2 3.2 

69.85 22.2 3.2 

NIA NIA 3.2 

NIA NIA 3.2 

50.8 12.7 3.2 

NIA N/A 3.2 

NIA NIA 3.2 

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

User t: Local vessel wall thickness (near opening) 

• 

R2 

Area available per UG-37, governing condition 

Area required per UG-37, governing condition 

Corrosion allowance on nozzle wall 

Head minimum thickness after forming 

9/146 

A /A 

~·>' 

100.4 

104.3 

107.7 

105.1 

104.6 

104.6 

128.7 

127.9 

127.0 
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Thickness Summary 

Component Material Diameter Length Nominal t Design t 
Identifier (mm) (mm) (mm) (mm) 

TOP HEAD SA-516 70 3,962 OD 999.61 18.22' 18.12 

;i!jralghJ Flange 2!l !OP HEAD SA-516 70 3,962 00 51 22.2 18.21 

3962 mm 0.0. SHEll SA-516 70 3,962 00 2,387 19.05 18.54 

Strg)gbl Elaoge oo BQ!IDM l:JEAD SA-516 70 3,962 OD 102 22.2 18.56 

BOTTOM HEAD SA-516 70 3,962 OD 1,000.03 19.05* 18.6 

Nominal t: Vessel wall nominal thickness 

Design t: 

Joint E: 

Required vessel thickness due to governing loading + corrosion 

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 

10/146 

Total Corrosion Joint Load 
(mm) E 

3.2 1.00 Internal 

3.2 1.00 Internal 

3.2 1.00 Internal 

3.2 1.00 Internal 

3.2 1.00 Internal 
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Weight Summary 

Weight ( kg) Contributed by Vessel Elements 

Component Surface Area 
Metal Metal Insulation Piping Operating Liquid Test Liquid 

Insulation Lining New• Corroded* Supports +Liquid New Corroded New Corroded 

TOP HEAD 2,618.4 2,166.2 171 9.1 208.6 0 8,668.1 8,725.7 8,562.1 8,566 19.27 

3962 mm O.D. SHELL 4,396.9 3,661.2 292.1 9.1 358.6 0 28,655.4 28,749.3 28,655.4 28,655.4 29.61 

BOIIOM HEAD 2,837.9 2,371 177.2 9.1 218.9 0 9,246.2 9,306.2 9,134.8 9,138.3 19.88 

SUPPORT LEG 888 888 0 0 0 0 0 0 0 0 15.69 

TOTAL: 10,741.2 9,086.5 640.3 27.2 786.1 B 46,569.7 46,781.2 46,352.3 46,359.8 84.44 

• Shells w1th attached nozzles have weight reduced by matenal cut out for opemng. 

Weight ( kg} Contributed by Attachments 

Component Nozzles & 
Ladders & Body Flanges 

Flanges 
Packed 

Trays Tray 
Beds Platforms Supporls 

New Corroded New Corroded 

TOP HEAD 0 0 659.1 608.6 39.5 0 0 0 

;J9§2 mm O.D. SHELL 0 0 33.4 29.4 1,848.7 0 0 0 

BOTTOM HEAD 0 0 656.7 621.6 79 0 0 0 

SUEPORI !.,EG 0 0 0 0 0 0 0 0 

TOTAL: 0 0 1,349.2 1,259.6 1,967.2 0 0 0 
.. 

• This number mcludes vert1cal loads which are not present 1n all cond1t1ons. 
• Nozzle weight includes lining. 

Vessel operating weight, Corroded: 81,554 kg 

Vessel operating weight, New: 

Vessel empty weight, Corroded: 

Vessel empty weight, New: 

Vessel test weight, New: 

Vessel test weight, Corroded: 

Vessel surface area: 

83,087 kg 

26,210 kg 

27,954 kg 

63,898 kg 

62,161 kg 

91.05 m2 

Vessel center of gravity location -from datum -lift condition 

Vessel Lift Weight, New: 25,987 kg 

Center of Gravity: 636.47 mm 

Vessel Capacity 

Vessel Capacity .. (New): 46,1341iters 

Vessel Capacity .. (Corroded): 46,1341iters 

Rings & 
Clips 

0 

102.5 

20.6 

0 

123.1 

.. The vessel capacity does not include volume of nozzle, piping or other attachments. 

R2 

Surface 

Vertical 
Loads 

Area 

m' 

0 2.98 

10,474' 0.52 

10,409' 3.1 

0 0 

20,883* 6.61 

m' 
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TOP HEAD 

ASME Section VIII, Division 1, 2010 Edition, A11 Addenda Metric 

Component: Ellipsoidal Head 
Material Specification: SA-516 70 (11-D Metric p.18, ln. 19) 
Material impact test exemption temperature from Fig UCS-66M CurveD= -42.1 oc 
UCS-66 governing thickness = 18.22 mm 

Internal design pressure: P = 1,034 kPa@ 120 oc 
External design pressure: P

0 
= 103.42 kPa@ 120 oc 

Static liquid head: 

P,= 14.2 kPa (SG=1, H,=1449 mm Operating head) 
P1h= 38.4 kPa (SG=1, H,=3919.21 mm Horizontal test head) 
Ptv= 14.2 kPa (SG=1, H,=1449 mm Vertical test head) 

Corrosion allowance: Inner C = 3.2 mm OuterC = 0 mm 

Design MDMT = -28.89°C 
Rated MDMT = -42.1 o C 

Radiography: Category A joints -
Head to shell seam -

Estimated weight•: new= 2,618.4 kg 
Capacity•: new= 8,427.2 liters 
• includes straight flange 

Outer diameter 
Minimum head thickness 
Head ratio D/2h 
Head ratio D/2h 
Straight flange length L,1 
Nominal straight flange thickness t,1 

Insulation thk•: 38 mm 

No impact test performed 
Material is normalized 
Material is produced to fine grain practice 
PWHT is not performed 
Do not Optimize MDMT I Find MAWP 

Full UW-11 (a) Type 1 
Spot UW-11 (a)(5)(b) Type 1 

carr= 2,166.2 kg 
carr= 8,427.2 liters 

3962 mm 
18.22 mm 
2 (new) 
1.9968 (corroded) 
51 mm 
22.2 mm 

density: 256.2965 kg/m3 weight: 170.9506 kg 
Insulation support ring spacing: 2,438.4 mm individual weight: 9.0718 kg total weight: 9.0718 kg 
Lining/ref thk•: 6.35 mm density: 1,922.214 kg/m3 weight: 208.6338 kg 
• includes straight flange if applicable 

Results Summary 

The governing condition is internal pressure. 
Minimum thickness per UG-16 
Design thickness due to internal pressure (t) 
Design thickness due to external pressure (t

0
) 

Maximum allowable working pressure (MAWP) 
Maximum allowable pressure (MAP) 

R2 

1.5 mm + 3.2 mm = 4.7 mm 
1lU.2. mm 
13Mmm 
1 041.57kPa 
1,279.83 kPa 

12/146 
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Maximum allowable external pressure (MAEP) 224.31 kPa 

K (Corroded) 

K=(116)'[2 + (D I (2'h))2]=(116)*[2 + (3,931.96 I (2*984.59))2]=0.997835 

K (New) 

K=(116)'[2 + (D I (2'h))2]=(116)'[2 + (3,925.56 I (2'981.39))2]=1 

Design thickness for internal pressure, (Corroded at 120 •c) Appendix 1-4(c) 

P'D
0
*K I (2'S'E + 2'P'(K- 0.1)) +Corrosion 

1 ,048.2'3,962*0.997835 I (2*138,000'1 + 2*1 ,048.2'(0.997835 - 0.1)) + 3.2 
18.11 mm 

The head internal pressure design thickness is JJlJ2. mm. 

Maximum allowable working pressure, (Corroded at 120 •C) Appendix 1-4(c) 

P 2'S*E*t I (K'D
0

- 2't'(K- 0.1)) - P, 
2'138,000'1 *15.02 I (0.997835'3,962 - 2'15.02'(0.997835- 0.1)) - 14.2 
1,041.57 kPa 

The maximum allowable working pressure (MAWP) is 1 041.57 kPa. 

Maximum allowable pressure, (New altO •c) Appendix 1-4(c) 

P 2'S*E't I (K'D
0

- 2*t'(K- 0.1)) - P, 
2'138,000'1 *18.22 I (1'3,962 - 2'18.22'(1 - 0.1)) - 0 
1,279.83 kPa 

The maximum allowable pressure (MAP) is 1,279 83 kPa. 

Design thickness for external pressure, (Corroded at120 •c) UG-33(d) 

Equivalent outside spherical radius (R
0

) 

R0 K/0 0 

0.8918'3,962 
3,533.3 mm 

A 0.1251(R
0
It) 

0.125 I (3,533.3 110.21) 
0.000361 

From Table CS-2 
Metric: 

P, B I (R 0 It) 

B 35.7978 
MPa 

35,797.831 (3,533.3 110.21) 
103.4213 kPa 

t 10.21 mm +Corrosion= 10.21 mm + 3.2 mm = 13.41 mm 
Check the external pressure per UG-33(a)(1) Appendix 1-4(c) 

R2 
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1.67'P."Do 'K I (2'S'E + 2'1.67'Pe'(K- 0.1)) + Corrosion 
1.67'1 03.42'3,962'0.997835 I (2'138,000'1 + 2'1.67'1 03.42'(0.997835- 0.1 )) + 
3.2 
5.67 mm 

The head external pressure design thickness (1,} is 13.41 mm. 

Maximum Allowable External Pressure, (Corroded at 120 •c) UG·33(d) 

Equivalent outside spherical radius (R
0

) 

Ro Ko *Do 
0.8918'3,962 
3,533.3 mm 

A 0.1251(R
0

1t) 
0.125 I (3,533.3 I 15.02) 
0.000531 

From Table CS-2 
Metric: 

B 
52.768 
MPa 

Pa BI(R0 It) 
52,767.98 I (3,533.3 I 15.02) 
224.3097 kPa 

Check the Maximum External Pressure, UG-33(a)(1) Appendix 1-4(c) 

P 2'S'E't I ((K'D0 - 2't'(K- 0.1 ))'1.67)- P ,2 
2'138,000'1'15.02 I ((0.997835'3,962- 2*15.02'(0.997835- 0.1 ))'1.67) - 0 
632.19 kPa 

The maximum allowable external pressure (MAEP) is~ kPa. 

% Extreme fiber elongation . UCS·79(d) 

EFE = (75't I R1)'(1 - R1 I R0) 

(75*22.2 I 678.45)'(1 - 678.45 I=) 
2.4541% 

The extreme fiber elongation does not exceed 5%. 

R2 
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3962 mm O.D. SHELL 

ASME Section VIII Division 1, 2010 Edition, A11 Addenda Metric 

Component: Cylinder 
Material specification: SA-516 70 (11-D Metric p. 18, ln. 19) 
Material impact test exemption temperature from Fig UCS-66M Curve D ~ -41.06 "C 
Fig UCS-66.1M MDMT reduction~ 1.4 •c, (coincident ratio~ 0.9748) 
UCS-66 governing thickness ~ 19.05 mm 

Internal design pressure: P ~ 1,034 kPa@ 120 "C 
External design pressure: P. ~ 103.42 kPa@ 120 •c 

Static liquid head: 

P, 38.09 kPa (SG ~ 1, H, ~ 3,887 mm,Operating head) 
p

1
h 38 33 kP (SG ~ 1, H, ~ 3,912.03 mm, Horizontal test 

· a head) 
Pw 38.09 kPa (SG ~ 1, H, ~ 3,887 mm, Vertical test head) 

Corrosion allowance Inner C ~ 3.2 mm 

Design M DMT ~ -28.89 • C 
Rated MDMT ~ -42.46 •c 

Outer C ~ 0 mm 

No impact test performed 
Material is normalized 
Material is produced to Fine Grain Practice 
PWHT is not performed 

Radiography: Longitudinal joint- Full UW-11 (a) Type 1 
Top circumferential joint- Spot UW-11 (a)(5)(b) Type 1 
Bottom circumferential joint- Spot UW-11 (a)(5)(b) Type 1 

Estimated weight New ~ 4,396.9 kg corr ~ 3,661.2 kg 

Capacity New~ 28,678.89 liters corr ~ 28,678.89 liters 

OD 
Length 
L, 
t 

3,962 mm 

2,387 mm 

19.05 mm 
Insulation thk: 38 mm 
Insulation Support 2 438.4 mm 
Spac~ng: ' 
Lining/Refractory 

6 35 thickness: · mm 

density: 256.3 kg/m3 

Individual Support 
9 1 

k 
Weight: · g 

density: 1,922.21 kgfm3 

Design thickness, (at 120 •c) Appendix 1-1 

p•R
0 

I (S•E + 0.40.P) + Corrosion 
~ 1,072.09•1,981 I (138,000•1.00 + 0.40•1,072.09) + 3.2 
~ 18.54 mm 

Maximum allowable working pressure, (at 120 •c) Appendix 1-1 

P s•E•t I (R
0 

- 0.40•t) - P, 
138,ooo•1.00.15.85 I (1 ,981 - 0.40.15.85) - 38.09 
1,069.57 kPa 

Weight: 292.1 kg 
Total Support 

9 1 k 
Weight: · g 

Weight: 358.6 kg 
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Maximum allowable pressure, (at 10 oC) Appendix 1·1 

P S*E*t I (R, - 0.40*t) 
= 138,000*1.00*19.051 (1 ,981 - 0.40*19.05) 
= 1,332.18kPa 

External Pressure, (Corroded & at 120 °C) UG-28(c) 

Ll 0, = 3,196.2613,962 = 0.8067 
0, It = 3,962111.54 = 343.4494 
From table G: A 0.000269 
From table CS-2 

B = 26.64 MPa 
Metric: 

Pa 4'BI(3*(0,1t)) 
4*26,640 I (3*(3,962111.54)) 
103.42 kPa 

Design thickness for external pressure Pa = 103.42 kPa 

t = t +Corrosion = 11.54 + 3.2 = 
14

·74 
a mm 

Maximum Allowable External Pressure, (Corroded & at 120 o C) UG-28(c) 

Ll 0
0 

= 3,196.2613,962 = 0.8067 
0

0 
It = 3,962115.85 = 249.9748 

From table G: A 0.000418 
From table CS·2 

B = 41.508 MPa 
Metric: 

P a 4'8 I (3*(0, It)) 
4*41,508.051 (3*(3,962115.85)) 
221.4 kPa 

% Extreme fiber elongation . UCS·79(d) 

EFE = (50*! I R1)*(1 · R1 I R,) 

(50*19.0511,971.48)*(1 - 1,971.481 oo) 

0.4831% 

The extreme fiber elongation does not exceed 5%. 

External Pressure+ Weight+ Seismic Loading Check (Bergman, ASME paper 54-A-104) 

P v = WI (2*n'Rm) + M I (n'Rm 2) 
= 98.03*17,381.91 (2*n*1,973.08) + 1 0000*34,208.7 I (n*1,973.082) 

= 165.4676 Nlcm 

=Pvi(Pe'O,) 
= 1 00'165.46761 (1 03.42'3,962) 

= 0.0404 

n =7 

m = 1.231 (LI 0,)2 
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= 1.23 I (3, 196.26 13,962)2 

= 1.8900 

Ratio P e = (n2 - 1 + m + m'a) I (n2- 1 + m) 

32125-D-2202-01 

= (72 - 1 + 1.8900 + 1.8900'0.0404) I (72- 1 + 1.8900) 

= 1.0015 

Ratio P e • P 
6

,; MAEP design cylinder thickness is satisfactory. 

17/146 

External Pressure+ Weight+ Seismic Loading Check at Bottom Seam(Bergman, ASME paper 54-A-104) 

P v = WI (2'7t'Rm) + M I (7t'Rm 2) 

= 98.03'-62,474.31 (2'7t'1 ,973.08) + 1 0000'5,638.61 (7t'1 ,973.082) 

= -489.5850 Nlcm 

= P,I(P;D0 ) 

= 1 00'-489.5850 I (1 03.42'3,962) 

= -0.1195 

n =7 

m = 1.231 (LI 0
0
)2 

= 1.231 (3, 196.2613,962}2 

= 1.8900 

Ratio P 
6 

= (n2 - 1 + m + m'a) I (n2 - 1 + m) 

= (72 - 1 + 1.8900 + 1.8900'-0.1195) I (72 - 1 + 1.8900) 

= 1.0000 
Ratio P e • P 

6 
,; MAEP design cylinder thickness is satisfactory. 

Design thickness= 18.54 mm 

The governing condition is due to internal pressure. 

The cylinder thickness of 19.05 mm is adequate. 
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Thickness Required Due to Pressure+ External Loads 

Allowable 
Stress 

Req'd Thk Due 
Before UG-23 

Condition 
Pressure P ( 

Stress 
Temperature ( Corrosion C 

Location Load 
Req'd Thk Due to to 

kPa) Increase ( 'C) (mm) T enslon (mm) Compression 

MPa) 
(mm) 

s, So 

Operating, Hot & Corroded 1,034 138 84.8 120 3.2 
Top Seismic 7.27 7.23 

Bottom Seismic 7.71 7.71 

Operating, Hot & New 1,034 138 89.29 120 0 
Top Seismic 7.25 7.21 

Bottom Seismic 7.7 7.7 

Hot Shut Down, Corroded 0 138 84.8 120 3.2 
Top Seismic 0.13 0.2 

Bottom Seismic 0.36 0.35 

Hot Shut Down, New 0 138 89.29 120 0 
Top Seismic 0.13 0.2 

Bottom Seismic 0.36 0.36 

Empty, Corroded 0 138 84.8 21.11 3.2 
Top Seismic 0.15 0.18 

Bottom Seismic 0.09 0.09 

Empty, New 0 138 89.29 21.11 0 
Top Seismic 0.15 0.18 

Bottom Seismic 0.1 0.09 

Vacuum -103.42 138 84.8 120 3.2 
Top Seismic 1.33 1.39 

Bottom Seismic 0.61 0.62 

Hot Shut Down, Corroded, Top Welghl 0.16 0.17 
Weight & Eccentric Moments 

0 138 84.8 120 3.2 
Only Bottom Weiaht 0.36 0.36 
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BOTTOM HEAD 

ASME Section VIII, Division 1, 2010 Edition, A11 Addenda Metric 

Component: Ellipsoidal Head 
Material Specification: SA-516 70 (11-D Metric p.18, ln. t 9) 
Material impact test exemption temperature from Fig UCS-66M Curve D = -41.06 o C 
Fig UCS-66.1 M MDMT reduction= 1.2 oc, (coincident ratio= 0.9784) 
UCS-66 governing thickness = 19.05 mm 

Internal design pressure: P = 1 ,034 kPa@ t 20 o C 
External design pressure: P. = 103.42 kPa@ 120 oc 

Static liquid head: 

P,= 48.73 kPa (SG=1, H,=4973.18 mm Operating head) 
P,h= 38.39 kPa (SG=1, H,=3918.38 mm Horizontal test head) 
Ptv= 48.7 kPa (SG=1, H,=4969.98 mm Vertical test head) 

Corrosion allowance: Inner C = 3.2 mm Outer C = 0 mm 

Design MDMT = -28.89°C 
Rated MDMT = -42.26°C 

Radiography: Category A joints -
Head to shell seam -

Estimated weight*: new = 2,837.9 kg 
Capacity*: new = 9,028 liters 
* includes straight flange 

Outer diameter 
Minimum head thickness 
Head ratio D/2h 
Head ratio D/2h 
Straight flange length L,1 
Nominal straight flange thickness t,1 

Insulation thk*: 38 mm 

No impact test performed 
Material is normalized 
Material is produced to fine grain practice 
PWHT is not performed 
Do not Optimize MDMT I Find MAWP 

Full UW-11 (a) Type 1 
Spot UW-11(a)(5)(b) Type 1 

carr = 2,371 kg 
corr = 9,028 liters 

3962 mm 
19.05 mm 
2 (new) 
1.9967 (corroded) 
102 mm 
22.2 mm 

density: 256.2965 kg/m3 weight: 177.2262 kg 
Insulation support ring spacing: 2,438.4 mm individual weight: 9.0718 kg total weight: 9.0718 kg 
Lining/ref thk*: 6.35 mm density: 1,922.214 kg/m3 weight: 218.9171 kg 
* includes straight flange if applicable 

Results Summary 

The governing condition is internal pressure. 
Minimum thickness per UG-16 
Design thickness due to internal pressure (t) 
Design thickness due to external pressure (t.) 
Maximum allowable working pressure (MAWP) 

R2 

1.5 mm + 3.2 mm = 4.7 mm 
1aJ!mm 
lldlmm 
1,065.8 kPa 
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Maximum allowable pressure (MAP) 
Maximum allowable external pressure (MAEP) 

K (Corroded) 

32125-D-2202-01 

1.338.64 kPa 
= 250.06 kPa 

K=(116)'[2 + (D I (2'h))2]=(116)'[2 + (3,930.3 I (2'984.18))2]=0.997834 

K (New) 

K=(116)'[2 + (D I (2'h))2]=(116)'[2 + (3,923.9 I (2'980.98))2]=1 

Design thickness for internal pressure, (Corroded at 120 'C) Appendix 1-4(c) 

P'D
0 
'K I (2'S'E + 2'P'(K- 0.1 )) + Corrosion 

1 ,082.73'3,962'0.997834 I (2'138,000'1 + 2'1 ,082.73'(0.997834- 0.1)) + 3.2 
18.6 mm 

The head internal pressure design thickness is 1!lJi mm. 

Maximum allowable working pressure, (Corroded at 120 'C) Appendix 1-4(c) 

P 2'S'E't I (K'D0 - 2't'(K- 0.1))- P, 
2'138,000'1'15.85 I (0.997834'3,962- 2'15.85'(0.997834 · 0.1)) - 48.73 
1,065.8 kPa 

The maximum allowable working pressure (MAWP) is 1 ,065.8 kPa. 

Maximum allowable pressure, (New at 10 'C) Appendix 1-4(c) 

P 2'S'E'tl (K'D
0 

- 2't'(K- 0.1 )) - P, 
2'138,000'1'19.05 I (1'3,962- 2'19.05'(1 · 0.1)) - 0 
1,338.64 kPa 

The maximum allowable pressure (MAP) is 1 338.64 kPa. 

Design thickness for external pressure, (Corroded at 120 'C) UG-33(d) 

Equivalent outside spherical radius (R
0

) 

Ro Ko*Do 
0.8914'3,962 
3,531.84 mm 

A 0.1251(R
0

1t) 
0.125 I (3,531.84 I 10.2) 
0.000361 

From Table CS-2 
Metric: 

P, BI(R
0

1t) 

B 35.7978 
MPa 

35,797.85 I (3,531.84 I 1 0.2) 
103.4214 kPa 

10.2 mm +Corrosion = 10.2 mm + 3.2 mm = 13.4 mm 

R2 
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( Check the external pressure per UG-33(a)(1) Appendix 1-4(c) 

{ 

1.67'P ;o,•K I (2'S'E + 2'1.67'P ;CK- 0.1 )) + Corrosion 
1.67'1 03.42'3,962'0.997834 I (2'138,000'1 + 2'1.67'1 03.42'(0.997834- 0.1)) + 
3.2 
5.67 mm 

The head external pressure design thickness (t,) is 13.4 mm. 

Maximum Allowable External Pressure, (Corroded at 120 'C) UG-33(d) 

Equivalent outside spherical radius (R,) 
Ro Ko*Do 

0.8914'3,962 
3,531.84 mm 

A 0.1251(R
0
It) 

0.125 I (3,531.84 I 15.85) 
0.000561 

From Table CS-2 
Metric: 

B 
55.7213 
MPa 

P, B I (R, It) 
55,721.34 I (3,531.84 I 15.85) 
250.0571 kPa 

Check the Maximum External Pressure, UG-33(a)(1) Appendix 1-4(c) 

P 2'S'E't/ ((K'D,- 2't'(K- 0.1 ))'1.67) - P,2 
2'138,000'1'15.85 I ((0.997834'3,962 - 2'15.85'(0.997834- 0.1 ))'1.67) - o 
667.38 kPa 

The maximum allowable external pressure (MAEP) is 250.06 kPa. 

%Extreme fiber elongation- UCS-79(d) 

EFE = (75't I R1)'(1 - R1 I R,) 

(75'22.2 I 678.16)'(1 - 678.16 I=) 

2.4552% 

The extreme fiber elongation does not exceed 5%. 

R2 
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WATER INLET (N1) 

ASME Section VIII Division 1, 2010 Edition, A11 Addenda Metric 

22.2 

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

Location and Orientation 

Located on: 

Orientation: 

End of nozzle to datum line: 

Calculated as hillside: 

Distance to head center, R: 

Passes through a Category A joint: 

Nozzle 
Material specification: 

Description: 

Inside diameter, new: 

Nominal wall thickness: 

Corrosion allowance: 

Projection available outside vessel, Lpr: 

Internal projection, h,.w: 

Projection available outside vessel to flange face, Lf: 

Local vessel minimum thickness: 

Liquid static head included: 

Longitudinal joint efficiency: 

Reinforcing Pad 

Material specification: 

Diameter: 

Is split: 

ASME 816.5-2009 Flange 

Description: 

R2 

TOP HEAD 
oo 
3,989 mm 

No 

Omm 

No 

tw(lower) = 
Leg41 ~ 

tw(upper} = 

Leg42 = 
Leg43 = 
hnew = 

D,~ 

t ~ e 

18.22 mm 

9.53 mm 

22.2 mm 

12.7 mm 

6.35 mm 

254 mm 

450.85 mm 

22.2 mm 

SA-106 B Smls. Pipe (11-D Metric p. 10, ln. 40) 

NPS 12 Sch 60 DN 300 

295.3 mm 

14.27 mm 

3.2 mm 

338.43 mm 

254mm 

452.73 mm 

18.22 mm 

4.5816 kPa 

1 

SA-516 70 (11-D Metric p. 18, ln. 19) (normalized) 

450.85 mm 

No 

NPS 12 Class 150 WN A105 
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Bolt Material: 

Blind included: 

Rated MDMT: 

Liquid static head: 

MAWP rating: 

MAP rating: 

Hydrates! rating: 

PWHT performed: 

Circumferential joint radiography: 

R2 

32125-D-2202-01 

SA-193 B7 Bolt<= 64 (11-D Metric p. 334, ln. 32) 

No 
-48 o C per UCS·66(b)(1 )(b) 

0 kPa 

1,694 kPa® 120°C 

1,960 kPa® 10°C 

3,000 kPa® 10°C 

No 
None UW-11 (c) Type 1 
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Reinforcement Calculations for Chamber MAWP 

UG-45 
Nozzle Wall 

UG-37 Area Calculation Summary (cm2) Thickness 
For P = 1,046.15 kPa@ 120 "C Summary 

The opening Is adequately reinforced (mm) 
The nozzle 

passes UG-45 

A A A, A, A3 As A 
lreq lmln required available welds 

41.017!2 44.1876 1&ill 6.249 2.6511 28.194 2.4155 ~ 12.49 

UG-41 Weld Failure Path Analysis Summary (N) 
All failure paths are stronger than the applicable weld loads 

Weld load Weld load Path1·1 Weld load Path 2·2 Weld load Path 3-3 
w W1-1 strength W2-2 strength W3.3 strength 

!2Q!2 !281 :lOB 27~ 1 Q:lZ 61:2 1 Z3 1:24 2,g6:l 967 :lB4 48~ 1 44Q Z24 

UW-16 Weld Sizing Summary 

Weld description Required weld Actual weld 
Status 

size (mm) size (mm) 

Nozzle to pad fillet {Leg41) ll. 6.67 weld size is adequate 

Pad to shell fillet (Le942) ZJi.1 8.89 weld size Is adequate 

Nozzle to pad groove (Upper) Ll.f2. 22.2 weld size is adequate 

Calculations for mternal pressure 1 ,046.15 kPa @ 120 o C 

Fig UCS-66.2 general note (1) applies. 

Nozzle is impact test exempt to ·1 05 oc per UCS·66(b)(3) (coincident ratio = 0.2293). 
External nozzle loadings per UG-22 govern the coincident ratio used. 

Pad impact test exemption temperature from Fig UCS·66M Curve D = -42.1 o C 
Fig UCS-66.1 M MDMT reduction = 5.8 o C, (coincident ratio= 0.8957). 

Nozzle UCS-66 governing thk: 

Nozzle rated MDMT: 

12.49 mm 

-105 oc 
Pad UCS-66 governing thickness: 18.22 mm 

Pad rated MDMT: -47.9 oc 
Parallel Limit of reinforcement per UG-40 

LR MAX(d, R, + (t,- C,) + (t- C)) 

R2 

MAX(301.7, 150.85 + (14.27- 3.2) + (18.22- 3.2)) 

301.7 mm 
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Outer Normal Limit of reinforcement per UG-40 

LH MIN(2.5*(t- C), 2.5*(1
0 

• C0 ) + t,) 

MIN(2.5*(18.22- 3.2), 2.5*(14.27- 3.2) + 22.2) 

37.55 mm 
Inner Normal Limit of reinforcement per UG-40 

L1 MiN(2.5*(t- C), 2.5*(11 • C0 - C)) 

MIN(2.5*(18.22 · 3.2), 2.5*(14.27- 3.2- 3.2)) 

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

tm P'Rn I (S
0
*E · 0.6'P) 

1 ,046.1486'150.851 (118,000*1 - 0.6*1 ,046.1486) 

1.34 mm 

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

t, P'K(D
0 

I (2'S*E + 0.8'P) 

1 ,046.1486*0.8985*3,962 I (2*138,000*1 + 0.8'1 ,046.1486) 

13.45 mm 

Area required per UG-37(c) 

Allowable stresses: S0 ~ 118, Sv ~ 138, SP ~ 138 MPa 

f,1 ~lesser of 1 or S
0 
I Sv ~ 0.8551 

f,2 ~lesser of 1 or S" I Sv ~ 0.8551 

f,3 ~ lesser of f,2 or SP I Sv ~ 0.8551 

f,4 ~ lesser of 1 or SP I Sv ~ 1 

A d*t/F + 2*tn *t/F*(1 - fr1) 
(301.7'13.45'1 + 2*11.07*13.45*1*(1. 0.8551)) 1100 

41 0175 cm2 

Area available from FIG. UG-37.1 

A1 ~larger of the following~ 4.6781 cm2 

R2 

d*(E1 *t · F't,) · 2*t0'(E1't- F't,)'(1 - 1,1) 

(301.7*(1'15.02- 1'13.45) - 2'11.07*(1 *15.02 - 1'13.45)'(1 - 0.8551)) 1100 

4.6781 cm2 
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2•(t + t,)'(E1•t- F•t,) - 2•t, •(E1•t · F•t,)'(1 - f,1) 

(2.(15.02 + 11.07).(1.15.02- 1.13.45) - 2.11.07.(1.15.02- 1•13.45)'(1 - 0.8551)) /100 

0.7677 em2 

A2 ~ smaller of the following~ 6.249 em2 

5•(t, - tm)'l,;t 
(5.(11.07- 1.34)'0.8551.15.02) /100 

6.249 em2 

2•(t, · tm)'(2.5•t, + t.)'f,2 

(2.(11.07- 1.34).(2.5.11.07 + 22.2}'0.8551) /100 

8.3026 em2 

A3 ~ smaller of the following~ Z&ill em2 

5*t*ttfr2 

(5.15.02.7.87.0.8551) /100 

~em2 

5*t(t(fr2 
(5•7.87.7.87.0.8551) /100 

Z&illem2 

2*h*ttfr2 

(2.250.8.7.87'0.8551) /100 

33.7747 em2 

A41 Leg2*fr3 
(9.532.0.8551) /100 

0.7755 em' 

A42 Leg2*fr4 
(12.72.1) /100 
1.6129 em2 

A43 Leg2*fr2 
(1.782•o.8551) 11 oo 
0.0271 em2 

A5 (DP- d - 2•t,)'t;f,4 
((450.85- 301.7- 2.11.07).22.2.1) /100 

~em2 

Area~ A1 + A2 + A3 + A41 + A42 + A43 + A5 

4.6781 + 6.249 + 2.6511 + 0.7755 + 1.6129 + 0.0271 + 28.194 

R2 
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44.1876 cm2 

As Area>~ A the reinforcement is adequate. 

UW-16(c)(2) Weld Check 

Inner fillet: tm;o ~ lesser of 19 mm or t, or t. ~ 11.07 mm 

tc(min) =lesser of 6 mm or O.?*tmln = Q. mm 

t,(aotoal} ~ 0.7•Leg ~ 0.7'9.53 ~ 6.67 mm 

Outer fillet: tmlo ~ lesser of 19 mm or t. or t ~ 15.02 mm 

lw(min) = 0.5*tmin = LQ1 mm 
tw(aot,al} ~ 0.7•Leg ~ 0.7'12.7 ~ 8.89 mm 

UG-45 Nozzle Neck Thickness Check 

Interpretation Vlll-1-83-66 has been applied. 

ta UG-22 

p•R I (s•E- 0.6.P) + Corrosion 

1,046.1486.150.85 I (118,ooo•1 - 0.6•1 ,046.1486) + 3.2 

4.54 mm 

5.33 mm 

max[ ta UG-27 • fa UG-22 ] 

max[ 4.54 , 5.33 1 

5.33 mm 

tb1 18.08 mm 

tb1 max[ tb, , t" UG16 1 
max[ 18.08, 4.71 

18.08 mm 

min[ tb3 , tb1 1 
min[ 11.53, 18.081 

11.53 mm 

tuG-45 max[ ta , tb 1 
max[ 5.33 , 11.53 1 

11.53mm 

Available nozzle wall thickness new, t, ~ 0.875.14.27 ~ 12.49 mm 

The nozzle neck thickness is adequate. 

R2 
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( Allowable stresses in joints UG-45 and UW-15(c) 

Groove weld in tension: 

Nozzle wall in shear: 

Inner fillet weld in shear: 

Outer fillet weld in shear: 

0.74*138 ~ 102.12 MPa 

0.7'118 ~ 82.6 MPa 

0.49*118 ~ 57.82 MPa 

0.49*138 ~ 67.62 MPa 

Upper groove weld in tension: 0.74*138 ~ 102.12 MPa 

Lower fillet weld in shear: 0.49*118 ~ 57.82 MPa 
Strength of welded joints: 

(1) Inner fillet weld in shear 
(n I 2)*Nozzle OD*Leg*S1 ~ (n I 2)*323.85*9.53*57.82 ~ 280,160.5 N 

(2) Outer fillet weld in shear 
(n I 2)*Pad OD*Leg*S

0 
~ (n I 2)*450.85*12.7*67.62 ~ 608,178.28 N 

(3) Nozzle wall in shear 
(n I 2)*Mean nozzle dia*t, *S, ~ (n I 2)*312.78*11.07*82.6 ~ 449,436.31 N 

(4) Groove weld in tension 
(n I 2)*Nozzle OD*tw *S

9 
~ (n I 2)*323.85*15.02*1 02.12 ~ 780,248.65 N 

(5) Lower fillet weld in shear 
(n I 2)*Nozzle OD*Leg*S1 ~ (n I 2)*323.85*1.78*57.82 ~ 52,296.63 N 

(6) Upper groove weld in tension 
1 (n 1 2)*Nozzle OD*VS

9 
~ (n 1 2)*323.85*22.2*1 02.12 ~ 1,153,261.07 N 

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

W (A- A1 + 2*t;f,j(Ejt- F*t,))*Sv 

(4, 101.7539 - 467.8055 + 2*11.07*0.8551 *(1'15.02 . 1*13.45))*138 

505 581.34 N 

W,_, ~ (A2 +As+ A41 + A42)*Sv 
(624.902 + 2,819.4 + 77.5482 + 161.29)*138 

508 273.42 N 

W2_2 ~ (A2 + A3 + A41 + A43 + 2*t;t*f,1)*Sv 
(624.902 + 265.1074 + 77.5482 + 2.7097 + 2*11.07*15.02*0.8551)*138 

173,154 19 N 

W3-3 = (A2 +As+ As+ A41 + A42 + A43 + 2*t/t*fr1)*Sv 
(624.902 + 265.1074 + 2,819.4 + 77.5482 + 161.29 + 2.7097 + 2*11.07*15.02*0.8551 )*138 

584 489.47 N 

Load for path 1-1 lesser of W or W1_1 ~ 505,581.34 N 

R2 
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Path H through (2) & (3) = 608,178.28 + 449,436.31 = 1,057 614.59 N 
Path H is stronger than W so it is acceptable per UG-41 (b)(2). 

Load for path 2-2 lesser of W or W 2_2 = 173,154.19 N 
Path 2-2 through (1 ), (4), (5), (6) = 280,160.5 + 780,248.65 + 52,296.63 + 1,153,261.07 = 2 265,966.84 N 
Path 2-2 is stronger than W2_2 so it is acceptable per UG-41 (b)(1 ). 

Load for path 3-3 lesser of W or W3_3 = 505,581.34 N 
Path 3-3 through (2), (4), (5) = 608,178.28 + 780,248.65 + 52,296.63 = 1 440 723.56 N 
Path 3-3 is stronger than W so it is acceptable per UG-41 (b)(2). 

R2 
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Applied Loads 

Radial load: P, = -9,880 N 
Circumferential moment: M1 = 12,390 N-m 
Circumferential shear: V2 = 12,100 N 
Longitudinal moment: M2 = 12,390 N-m 
Longitudinal shear: V1 = 12,100 N 
Torsion moment: M1 = 17,520 N-m 
Internal pressure: P = 1,046.15kPa 
Head yield stress: Sy = 236 MPa 

32125-D-2202-01 

Maximum stresses due to the applied loads at the pad edge (includes pressure) 

Mean dish radius Rm = 3,554.18 mm 

U = ro I Sqr(Rm*t) = 0.976 
Pressure stress intensity factor, I= 1 (derived from PVP-Vol. 399, pages 77-82) 

Local pressure stress = I•P*R1 I (2*t) =123.52 MPa 

Maximum combined stress (P,+P,+O) = 266.86 MPa 
Allowable combined stress (P,+P,+O) = +-3*S = +-414 MPa 

The maximum combined stress (P,+P,+O) is within allowable limits. 

Maximum local primary membrane stress (P ,) = 145.62 MPa 
Allowable local primary membrane stress (P J = +-t.s•s = +-207 MPa 

The maximum local primary membrane stress (P ,) is within allowable limits. 

R2 
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Stresses at the pad edge per WRC Bulletin 107 

Figure value Au A, e. e, c. c, o. o, 
SR-2' 0.0684 2.992 2.992 2.992 2.992 2.992 2.992 2.992 2.992 

SR-2 0.0366 9.618 -9.618 9.618 -9.618 9.618 -9.618 9.618 -9,618 

SR-3* 0.0804 0 0 0 0 -19.112 -19.112 19.112 19.112 

SR-3 0.0781 0 0 0 0 -111.392 111.392 111.392 -111.392 

SR-3' 0.0804 -19.112 -19.112 19.112 19.112 0 0 0 0 

SA-3 0.0781 -111.392 111.392 111.392 -111.392 0 0 0 0 

Pressure stress• 123.52 123.52 123.52 123.52 123.52 123.52 123.52 123.52 

Total Ox slress 5.626 209.173 266.634 24.614 5.626 209.173 266.634 24.614 

Membrane Ox 
107.4 107.4 145.624 145.624 107.4 107.4 145.624 145.624 stress• 

SR-2' 0.0212 0.931 0.931 0.931 0.931 0.931 0.931 0.931 0.931 

SR-2 0.011 2.889 -2.889 2.889 -2.889 2.889 -2.889 2.889 -2.889 

SR-3* 0.0242 0 0 0 0 -5.75 -5.75 5.75 5.75 

SR-3 0.0235 0 0 0 0 -33.515 33.515 33.515 -33.515 

SR-3* 0.0242 -5.75 -5.75 5.75 5.75 0 0 0 0 

SR-3 0.0235 -33.515 33.515 33.515 -33.515 0 0 0 0 

Pressure stress* 123.52 123.52 123.52 123.52 123.52 123.52 123.52 123.52 

Total Oy stress 88.074 149.327 166.605 93.796 88.074 149.327 166.605 93.796 

Membrane Oy 
118.7 118.7 130.201 130.201 118.7 118,7 130.201 130.201 stress• 

Shear from Mt 3.654 3.654 3.654 3.654 3.654 3.654 3.654 3.654 

Shear from V 1 0 0 0 0 -1.138 -1.138 1.138 1.138 

Shear from V2 1.138 1.138 -1.138 -1.138 0 0 0 0 

Total Shear stress 4.792 4.792 2.517 2.517 2.517 2.517 4.792 4.792 

Combined stress 
88.349 209.552 266.696 93.886 88.149 209.277 266.862 94.127 

(PL+Pb+G) 

Notes: (1) *denotes primary stress. 

(2) The nozzle is assumed to be a rigid (solid) attachment. 

Maximum stresses due to the applied loads at the nozzle OD (includes pressure) 

Mean dish radius Rm = 3,554.18 mm 

U = r, I 8qr(Rm*t) = 0.445 
Pressure stress intensity factor, I= 0.47135 (derived from PVP-Vol. 399, pages 77·82) 

Local pressure stress = I*P*R1/ (2*t) =58.219 MPa 

Maximum combined stress (P,+P,+O) = 109.39 MPa 
Allowable combined stress (P,+P,+O) = +-3*8 = +-414 MPa 

The maximum combined stress (P,+P,+O) is within allowable limits. 

Maximum local primary membrane stress (P ,) = 63 MPa 
Allowable local primary membrane stress (P ,) = +-1.5*8 = +-207 MPa 

R2 
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The maximum local primary membrane stress (P ,l is within allowable limits. 
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Stresses at the nozzle OD per WRC Bulletin 107 

Figure value A, A, B, s, c, c, o, o, 
SR-2* 0.1465 1.048 1.048 1.048 1.048 1.048 1.048 1.048 1.048 

SR-2 0.0933 3.992 -3.992 3.992 -3.992 3.992 -3.992 3.992 -3.992 

SR-3* 0.1518 0 0 0 0 -3.73 -3.73 3.73 3.73 

SR-3 0.285 0 0 0 0 -42.051 42.051 42.051 -42.051 

SR-3* 0.1518 -3,73 -3.73 3.73 3.73 0 0 0 0 

SR-3 0.285 -42.051 42.051 42.051 -42.051 0 0 0 0 

Pressure stress* 58.219 58.219 58.219 58.219 58.219 58.219 58.219 58.219 

Total Ox stress 17.478 93.596 109.041 16.954 17.478 93.596 109.041 16.954 

Membrane Ox 55.537 55.537 62.997 62.997 55.537 55.537 62.997 62.997 
stress* 

SR-2* 0.0439 0.31 0.31 0.31 0.31 0.31 0.31 0.31 0.31 

SR-2 0.0284 1.213 -1.213 1.213 -1.213 1.213 -1.213 1.213 -1.213 

SR-3* 0.0463 0 0 0 0 -1.138 -1.138 1.138 1.138 

SR-3 0.0872 0 0 0 0 -12.866 12.866 12.866 -12.866 

SR-3" 0.0463 -1.138 -1.138 1.138 1.138 0 0 0 0 

SR-3 0.0872 -12.866 12.866 12.866 -12.866 0 0 0 0 

Pressure stress• 58.219 58.219 58.219 58.219 58.219 58.219 58.219 58.219 

Total Oy slress 45.74 69.044 73.746 45.588 45.74 69.044 73.746 45.588 

Membrane Oy 57,392 57.392 59.667 59.667 57.392 57.392 59.667 59.667 stress• 

Shear from Mt 2.854 2.854 2.854 2.854 2.854 2.854 2.854 2.854 

Shear from V1 0 0 0 0 -0.641 -0.641 0.641 0.641 

Shear from V2 0.641 0.641 -0.641 -0.641 0 0 0 0 

Total Shear stress 3.496 3.496 2.213 2.213 2.213 2.213 3.496 3.496 

Combined stress 
46.167 94.086 109.178 45.761 45.912 93.796 109.385 46.009 

(PL+Pb+O) 

Notes: (1) • denotes primary stress. 

(2) The nozzle is assumed to be a rigid (solid) attachment. 

Longitudinal stress in the nozzle wall due to internal pressure+ external loads 

cr0 (Pm) = p•R, I (2•tn)- P, I (n•(R0
2 - R1

2)) + M•R0 II 
= 1,046.1511000.150.851 (2•9.29) - -9,880 I (n.(161.932 - 150.852)) + 1.7522E+07'161.9311.3324E+08 
= 30.695 MPa 

33/146 

The average primary stress P m (see Division 2 5.6.a.1) across the nozzle wall due to internal pressure+ external 
loads is acceptable ( s S = 118 MPa) 

Shear stress in the nozzle wall due to external loads 

cr,he" = (VL2 + V/)0·5 1 (n•R;'t0) 

= (12, 1 OO' + 12,1 002)0·5 I (n•150.85.11.07) 
= 3.26 MPa 
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= 11.064 MPa 

O'total =(}shear+ ()torsion 
= 3.26 + 11.064 
= 14.325 MPa 

32125-D-2202-01 34/146 

UG-45: The total combined shear stress (14.325 MPa) is below than the allowable (OJ'S, = 0.7'118 = 82.6 MPa) 
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Reinforcement Calculations for MAEP 

UG-37 Area Calculation Summary (cm2) 

For Pe = 224.31 kPa@ 120 oc 
The opening Is adequately reinforced 

A A A1 A, A3 As A 
required available welds 

~ ~9.3231 -- lLQ.Q£(i 2.6511 28.194 2.4155 

UG-41 Weld Failure Path Analysis Summary 

Weld strength calculations are not required for external 
pressure 

UW-16 Weld Sizing Summary 

Weld description 
Required weld Actual weld 

Status 
size (mm) size (mm} 

UG-45 
Nozzle Wall 
Thickness 
Summary 

(mm) 
The nozzle 

passes UG-45 

treq tmln 

6.41 12.49 

Nozzle to pad llllet (Leg41) fl. 6.67 weld size is adequate 

Pad to shellllllet {Leg42) ZJl.1 8.89 weld size is adequate 

Nozzle to pad groove (Upper) z:I.fJ. 22.2 weld size is adequate 

CalculatiOns for external pressure 224.31 kPa@ 120 oc 

Parallel Limit of reinforcement per UG-40 

l.,. MAX(d, Rn +(In- Cn) + (t- C)) 
MAX(301.7, 150.85 + (14.27- 3.2) + (18.22- 3.2}} 

301.7 mm 
Outer Normal Limit of reinforcement per UG-40 

LH MIN(2.5*(t- C), 2.5*(tn- Cn) + 1
6

) 

MIN(2.5*(18.22 - 3.2), 2.5*(14.27- 3.2) + 22.2) 

37.55 mm 
Inner Normal Limit of reinforcement per UG-40 

L1 MIN(2.5*(t- C), 2.5*(11- Cn- C)) 

MIN(2.5*(18.22- 3.2), 2.5'(14.27- 3.2- 3.2)) 

19.69 mm 

Nozzle required thickness per UG-281'" = 1.63 mm 

From UG-37(d)(1) required thickness 1, = 15.02 mm 

R2 
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( Area required per UG-37(d)(1) 

Allowable stresses: S, = 118, Sv = 138, SP = 138 MPa 

f,1 = lesser of 1 or 8
0 

I Sv = 0.8551 

f,2 =lesser of 1 or S, I Sv = 0.8551 

f,3 = lesser of f,2 or SP I Sv = 0.8551 

f,4 = lesser of 1 or SP I Sv = 1 

A 0.5'(d't,'F + 2'!0'1/F'(1 - f,1)) 

(0.5'(301.7'15.02'1 + 2'11.07'15.02'1'(1 - 0.8551 ))) 1100 

£2.J.lilll cm2 

Area available from FIG. UG-37.1 

A1 = larger of the following= Q. cm2 

d'(E1't- F't,) - 2'1/(E1't- F't,)'(1 - 1,1) 

(301.7'(1'15.02 - 1'15.02) - 2'11.07'(1'15.02- 1'15.02)'(1 - 0.8551)) 1100 

0 cm2 

2'(1 + t,)'(E1 't - F't,) - 2'10 '(E1 'I - F't,)'( 1 - f,1) 

(2'(15.02 + 11.07)'(1'15.02 - 1'15.02) - 2'11.07'(1'15.02 - 1'15.02)'(1 - 0.8551)) 1100 

0 cm2 

A2 = smaller of the following= 6.0626 cm2 

5*(tn - trn}*fr2 *t 
(5'(11.07- 1.63)'0.8551'15.02) 1100 

6.0626 cm2 

2'(10 - 110)'(2.5'10 + t,)'f,2 
(2'(11.07- 1.63)'(2.5'11.07 + 22.2)'0.8551) 1100 
8.0548 cm2 

A3 = smaller of the following= 2Jilli cm2 

R2 

5*t*ttfr2 

(5'15.02'7.87'0.8551) 1100 

~cm2 

5*ttttfr2 
(5'7.87'7.87'0.8551) 1100 
2.Qlli cm 2 
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2*h*~ *fr2 

(2'250.8'7.87'0.8551) /100 

33.7747 cm2 

A41 Leg2*fra 
(9.532'0.8551) /100 

0.7755 cm2 

A42 Leg2*fr4 
(12.72'1) /100 

1.,§J2l). cm 2 

A43 Leg2*fr2 
(1. 782'0.8551) /100 

QJlm.cm2 

As (Dp- d · 2'10)'t;f,4 

32125-D-2202-01 

((450.85 . 301.7 . 2'11.07)'22.2'1) /100 

~cm2 

Area= A1 + A2 + A3 + A41 + A42 + A43 +As 

0 + 6.0626 + 2.6511 + 0.7755 + 1.6129 + 0.0271 + 28.194 

39.3231 cm 2 

As Area>= A the reinforcement is adequate. 

UW·16(c)(2) Weld Check 

Inner fillet: tmln = lesser of 19 mm or 1
0 

or t, = 11.07 mm 

tc(mln) =Jesser of 6 mm or 0.7*tmin = fi mm 
t,1,,1,.1l = 0.7'Leg = 0.7'9.53 = 6.67 mm 

Outer fillet: tmln =lesser of 19 mm or t, or t = 15.02 mm 

'lw(min) = 0.5*tmin = 7.51 mm 
~laolu.l) = 0.7'Leg = 0.7'12.7 = 8.89 mm 

UG-45 Nozzle Neck Thickness Check 

Interpretation Vlll-1-83-66 has been applied. 

ta UG-28 4.83 mm 

4.53 mm 

R2 
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t, max[ t, UG·28 • t, UG·22 ] 
max[ 4.83 , 4.53 ] 

4.83 mm 

tb2 6.41 mm 

tb2 max[ tb2 ' tb UG1ol 
max[6.41 ,4.7] 

6.41mm 

tb min[ tb3 , tb2 ] 

min[ 11.53, 6.41 ] 

6.41mm 

tuG-•s max[ t, , tb ] 
max[ 4.83 , 6.41 ] 

6.41 mm 

32125-D-2202-01 

Available nozzle wall thickness new, t
0 

= 0.875.14.27 = 12.49 mm 

The nozzle neck thickness is adequate. 

External Pressure, (Corroded & at 120 "C) UG-28(c) 

= 1.3980 
= 198.2439 

0.000337 

Ll D
0 

= 452.73 I 323.85 
D

0 
It = 323.85 I 1.63 

From table G: A 
From table CS-2 

B = 33.3504 MPa 
Metric: 

P, 4•s I (3.(D
0 
It)) 

4•33,350.43 I (3.(323.85 I 1.63)) 
224.31 kPa 

Design thickness for external pressure P • = 224.31 kPa 

t, 

R2 

= t + Corrosion 1.63 + 3.2 = 
4·83 

mm 
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WATER OUTLET (N2) 

ASME Section VIII Division 1, 2010 Edition, A11 Addenda Metric 

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

Location and Orientation 

Located on: 

Orientation: 

End of nozzle to datum line: 

Calculated as hillside: 

Distance to head center, R: 

69.85 

Passes through a Category A joint: 

Nozzle 

Material specification: 

Description: 

Inside diameter, new: 

Nominal wall thickness: 

Corrosion allowance: 

Opening chord length: 

Projection available outside vessel, Lpr: 

Projection available outside vessel to flange lace, Ll: 
Local vessel minimum thickness: 

Liquid static head included: 

Longitudinal joint efficiency: 

Reinforcing Pad 

Material specification: 

Diameter: 

Is split: 

ASME 816.5-2009 Flange 

Description: 

R2 

BOTTOM HEAD 

180" 

-1,574mm 

Yes 

152 mm 

No 

tw(lower) = 19.05 mm 
Leg41 ~ 9.53 mm 

lw(oppec) ~ 22.2 mm 
Leg42 ~ 12.7mm 

DP ~ 463.79 mm 

t, ~ 22.2 mm 

SA-106 B Smls. Pipe (11-D Metric p. 10, ln. 40) 

NPS 12 Sch 60 DN 300 

295.3 mm 

14.27 mm 

3.2mm 

301.93 mm 

459.69 mm 

573.99 mm 

19.05 mm 

54.3224 kPa 

1 

SA-516 70 (11-D Metric p. 18, ln. 19) (normalized) 

463.79 mm 

No 

NPS 12 Class 150 WN A105 
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( 
Bolt Material: SA-193 B? Bolt<= 64 (11-D Metric p. 334, ln. 32) I 

Blind included: No 

Rated MDMT: -48'C per UCS-66(b)(1)(b) 

Liquid static head: 54.5086 kPa 

MAWP rating: 1,694kPa® 120'C 

MAP rating: 1,960 kPa® 10'C 

Hydrates! rating: 3,000 kPa® 10'C 

PWHT performed: No 

Circumferential joint radiography: None UW-11 (c) Type 1 
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Reinforcement Calculations tor Chamber MAWP 

UG-45 
Nozzle Wall 

UG-37 Area Calculation Summary (cm2) Thickness 
For P = 1,095.89 kPa@ 120 Qc Summary 

The opening Is adequately reinforced (mm) 
The nozzle 

passes UG-45 

A A A, A, A, As A 
lroq lmln required available welds 

42,~946 4§.2QZ6 ~ 6.5497 -- 31 .Q1~4 2.3884 11.53 12.49 

UG-41 Weld Failure Path Analysis Summary (N) 
All failure paths are stronger than the applicable weld loads 

Weld load Weld load Path1-1 Weld load Path 2-2 Weld load Path 3-3 
w Wt-1 strength W2-2 strength W3.3 strength 

~2~ ~~!2 ~~l ~~Q 1 Q7~ QZ2 142 ~H 2 2~!) 7~8 ~92 7~Z l 449 QQ2 

UW-16 Weld Sizing Summary 

Weld description Required weld Actual weld Status 
size (mm) size(mm) 

Nozzle to pad fillet (leg41) §. 6.67 weld size is adequate 

Pad to shell fillet (leg42) 7.92 8.89 weld size Is adequate 

Nozzle to pad groove (Upper) LZQ 22.2 weld size is adequate 

Calculations for mternal pressure 1,095.89 kPa@ 120 •c 

Fig UCS-66.2 general note (1) applies. 

Nozzle is impacl test exempt to -105 • C per UCS-66(b)(3) (coincident ratio ~ 0.2334). 
External nozzle loadings per UG-22 govern the coincident ratio used. 

Pad impact test exemption temperature from Fig UCS-66M Curve D ~ -41.06 •c 
Fig UCS-66.1M MDMT reduction~ 6.2 •c, (coincident ratio~ 0.889). 

Nozzle UCS-66 governing thk: 

Nozzle rated MDMT: 

12.49 mm 

-1os ·c 
Pad UCS-66 governing thickness: 19.05 mm 

Pad rated MDMT: -47.26 •c 
Parallel Limit of reinforcement per UG-40 

LA MAX(d, R" + (t"- C") + (t- C)) 

R2 

MAX(301.93, 150.96 + (14.27- 3.2) + (19.05- 3.2)) 

301.93 mm 
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( Outer Normal Limit of reinforcement per UG-40 

LH MIN(2.5*(t- C), 2.5*(t, · C,) + t.) 

MIN(2.5'(19.05- 3.2), 2.5*(14.27 · 3.2) + 22.2) 

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

tm P*R, I (S;E- 0.6*P) 

1 ,095.8895*150.85 I (118,000*1 - 0.6*1 ,095.8895) 

1.41mm 

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

t, P*K1*D0 I (2*S'E + 0.8*P) 

1 ,095.8895*0.8985*3,962 I (2*138,000*1 + 0.8*1 ,095.8895) 

14.09 mm 

Area required per UG-37(c) 

Allowable stresses: S, ~ 118, Sv ~ 138, SP ~ 138 MPa 

1,1 ~lesser of 1 or S, I Sv ~ 0.8551 

f02 ~lesser of 1 or s, I Sv ~ 0.8551 

f,3 ~lesser of f,2 or SP I Sv ~ 0.8551 

f,4 ~ lesser of 1 or SP I Sv ~ 1 

A d*t/F + 2*tn *t/F*(1 - fr1) 
(301.93*14.09*1 + 2*11.07*14.09*1*(1 - 0.8551 )) 1100 

42 9946 cm2 

Area available from FIG. UG-37.1 

A1 ~ larger of the following~ ~ cm2 

d*(E1*t- F*t,)- 2*t;(E1*t · F*t,)'(1 · 1,1) 

(301.93*(1*15.85- 1*14.09) - 2*11.07'(1*15.85 - 1*14.09)*(1 - 0.8551)) I 100 

5.2561 cm2 

2*(t + t,)'(E1*t- F*t,) - 2*t, *(E1*t- F*t,)*(1 - 1,1) 

(2*(15.85 + 11.07)*(1*15.85 - 1*14.09) - 2*11.07*(1*15.85- 1*14.09)*(1 - 0.8551)) 1100 

0.891 cm2 

A2 ~ smaller of the following~ ~ cm2 

R2 
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5*(tn - trn)*fr2 *t 
(5.(11.07- 1.41 )•0.8551.15.85) 1100 

6.5497 cm 2 

2•(t0 - tm)"(2.5•tn + t,)"f,2 

32125-D-2202-01 

(2.(11.07- 1.41 )"(2.5.11.07 + 22.2)"0.8551) 1100 

8.2458 cm 2 

A41 Leg2*fr3 
(9.532.0.8551) 1100 

~em' 

A42 Leg2*fr4 
(12.72.1) 1100 

.L.Q1.2a cm2 

As (Dp- d · 2•t0}"t;f,4 

((463.79- 324.09)"22.2.1) 1100 

31.0134 cm2 

Area~ A1 + A2 + A41 + A42 +As 

5.2561 + 6.5497 + 0.7755 + 1.6129 + 31.0134 

45.2076 cm 2 

As Area >~ A the reinforcement is adequate. 

UW-16(c}(2) Weld Check 

Inner fillet: tmin ~ lesser of 19 mm ort
0 

or t, ~ 11.07 mm 

tc{min) =lesser of 6 mm or 0.7*tmln =B. mm 
t,1"""''l ~ 0.7•Leg ~ 0.7"9.53 ~ 6.67 mm 

Outer fillet: tmln ~lesser of 19 mm or t, or t ~ 15.85 mm 

tw(min) = 0.5*tmin = 7.92 mm 
tw(actoot) ~ O.?"Leg ~ 0.7"12.7 ~ 8.89 mm 

UG-45 Nozzle Neck Thickness Check 

Interpretation Vlll-1-83·66 has been applied. 

ta UG-27 

R2 

P•R I (S•E - 0.6.P} + Corrosion 

1,096.0756.150.85 I (118,000•1 · 0.6•1 ,096.0756) + 3.2 

4.61 mm 
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t. UG-22 = 5.37 mm 

la max[ la UG-27 ' la UG-22 1 
max[ 4.61 , 5.371 

5.37 mm 

18.79 mm 

max[ tb, • tb UG1a1 
max[ 18.79, 4.71 

18.79 mm 

min[ tb3 , 4,1 1 
min[ 11.53, 18.791 

11.53 mm 

luG-45 max[ t. , tb 1 
max[ 5.37 , 11.53 1 

11.53mm 

32125-D-2202-01 

Available nozzle wall thickness new, tn = 0.875'14.27 = 12.49 mm 

The nozzle neck thickness is adequate. 

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

Groove weld in tension: 

Nozzle wall in shear: 

Inner fillet weld in shear: 

Outer fillet weld in shear: 

0.74'138 = 102.12 MPa 

0.7'118= 82.6MPa 

0.49'118 = 57.82 MPa 

0.49'138 = 67.62 MPa 

Upper groove weld in tension: 0.74'138 = 102.12 MPa 
Strength of welded joints: 

(1) Inner fillet weld in shear 
(n I 2)'Nozzle OD'Leg'S1 = (n I 2}'323.85'9.53'57.82 = 280,160.5 N 

(2) Outer fillet weld in shear 
(n I 2)'Pad OD'Leg'S

0 
= (n I 2)'463.79'12.7'67.62 = 625,635.56 N 

(3) Nozzle wall in shear 
(1< I 2)'Mean nozzle dia'tn •sn = (n I 2)'312.78'11.07'82.6 = 449,436.31 N 

(4) Groove weld in tension 
(n I 2)'Nozzle OD'tw'S

9 
= (n I 2)'323.85'15.85'1 02.12 = 823,366.07 N 

(6) Upper groove weld in tension 
(n I 2)'Nozzle OD'tw'S

9 
= (n I 2)'323.85'22.2'1 02.12 = 1,153,261.07 N 

R2 
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Loading on welds per UG-41(b)(1) 

W (A- A1 + 2•t;t,1•(E1•t- F•t,))'S, 

(4,299.4557 . 525.6119 + 2.11.07'0.8551.(1.15.85- 1.14.09))'138 

525 389.29 N 

W1.1 = (A2 + A5 + A41 + A42)'S, 

(654.9664 + 3,101.34 + 77.5482 + 161.29)"138 

551 330.04 N 

Wz-2 = (Az + A3 + A41 + A4a + 2*tn*t*fr1)*Sv 
(654.9664 + o + 77.5482 + o + 2.11.07'15.85•0.8551 )"138 

142 513 73 N 

W3-3 = (Az + A3 +As+ A41 + A42 + A43 + 2*tn*t*fr1)*Sv 
(654.9664 + o + 3,101.34 + 77.5482 + 161.29 + o + 2•11.07'15.85•o.8551)"138 

592 756.73 N 

Load for path 1-1 lesser of W or W1.1 = 525,389.29 N 
Path 1-1 through (2) & (3) = 625,635.56 + 449,436.31 = 1 075,071.87 N 
Path H is stronger than W so it is acceptable per UG-41 (b)(2). 

Load for path 2-21esser of W or W2.2 = 142,513.73 N 
Path 2-2 through (1 ), (4), (6) = 280,160.5 + 823,366.07 + 1,153,261.07 = 2 256,787.63 N 
Path 2·2 is stronger than W 2.2 so it is acceptable per UG·41 (b)(1 ). 

Load for path 3-3 lesser of W or W3_3 = 525,389.29 N 
Path 3-3 through (2), (4) = 625,635.56 + 823,366.07 = 1 449 001.62 N 
Path 3-3 is stronger than W so it is acceptable per UG-41 (b)(2). 
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Applied Loads 

Radial load: P, = -9,880 N 
Circumferential moment: M1 = 12,390 N-m 
Circumferential shear: V 2 = 12,100 N 
Longitudinal moment: M2 = 12,390 N-m 
Longitudinal shear: V 1 = 1 2,1 00 N 
Torsion moment: M1 = 17,520 N-m 
Internal pressure: P = 1,095.89kPa 
Head yield stress: Sy = 236 MPa 

32125-D-2202-01 

Maximum stresses due to the applied loads at the pad edge (includes pressure) 

Mean dish radius Rm = 3,554.59 mm 

U = r
0

/ Sqr(Rm•t) = 0.976 
Pressure stress intensity factor, I = 1 (derived from PVP-Vol. 399, pages 77-82) 

Local pressure stress= I'P•R; I (2.t) =122.616 MPa 

Maximum combined stress (P
1
+Pb+O) = 248.24 MPa 

Allowable combined stress (P
1
+Pb+O) = +-3'S = +-414 MPa 

The maximum combined stress (P
1
+Pb+0) is within allowable limits. 

Maximum local primary membrane stress (P 
1
) = 142.01 MPa 

Allowable local primary membrane stress (P,) = +-1.5•s = +-207 MPa 

The maximum local primary membrane stress (P ,) is within allowable limits. 
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Stresses at the pad edge per WRC Bulletin 107 

Figure value Au A, Bu B, c. c, o. o, 
SR-2' 0.0684 2.689 2.689 2.689 2.689 2.689 2.689 2.689 2.689 

SR-2 0.0366 8.639 -8.639 8.639 -8.639 8.639 -8.639 8.639 -8.639 

SR-3* 0.0804 0 0 0 0 -16.706 -16.706 16.706 16.706 

SR-3 0.0781 0 0 0 0 -97.375 97.375 97.375 -97.375 

SR-3* 0.0804 -16.706 -16.706 16.706 16.706 0 0 0 0 

SR-3 0.0781 -97.375 97.375 97.375 -97.375 0 0 0 0 

Pressure stress• 122.616 122.616 122.616 122.616 122.616 122.616 122.616 122.616 

Total Ox stress 19.864 197.335 248.025 35.998 19.864 197.335 248.025 35.998 

Membrane Ox 108.599 108.599 142.011 142.011 108.599 108.599 142.011 142.011 
stress~ 

SR-2* 0.0212 0.834 0.834 0.834 0.834 0.834 0.834 0.834 0.834 

SR-2 0.011 2.592 -2.592 2.592 -2.592 2.592 -2.592 2.592 -2.592 

SR-3~ 0.0242 0 0 0 0 -5.026 -5.026 5.026 5.026 

SA-3 0.0235 0 0 0 0 -29.296 29.296 29.296 -29.296 

SA-3~ 0.0242 -5.026 -5.026 5.026 5.026 0 0 0 0 

s~-3 0.0235 -29.296 29.296 29.296 -29.296 0 0 0 0 

Pressure stress* 122.616 122.616 122.616 122.616 122.616 122.616 122.616 122.616 

Total Oy stress 91.721 145.128 160.365 96.589 91.721 145.128 160.365 96.589 

Membrane Oy 118.424 118.424 128.477 128.477 118.424 118.424 128.477 128.477 stress• 

Shear from Mt 3.275 3.275 3.275 3.275 3.275 3.275 3.275 3.275 

Shear from Vt 0 0 0 0 -1.048 -1.048 1.048 1.048 

Shear from V2 1.048 1.048 -1.048 -1.048 0 0 0 0 

Total Shear stress 4.323 4.323 2.227 2.227 2.227 2.227 4.323 4.323 

Combined stress 
91.983 197.693 248.08 96.671 91.79 197.431 248.239 96.899 

(PL+Pb+Q) 

Notes: (1) • denotes primary stress. 

(2) The nozzle is assumed to be a rigid (solid) attachment. 

Maximum stresses due to the applied loads at the nozzle 00 (includes pressure) 

Mean dish radius Rm = 3,554.59 mm 

U = r
0

/ Sqr(Rm•t) = 0.44 
Pressure stress intensity factor, I= 0.51997 (derived from PVP-Vol. 399, pages 77-82) 

Local pressure stress = 1•p•R; I (2.t) =63.756 MPa 

Maximum combined stress (P,+P,+O) = 113.02 MPa 
Allowable combined stress (P,+P,+O) = +-3•s = +-414 MPa 

The maximum combined stress (P, +P, +0) is within allowable limits. 

Maximum local primary membrane stress (P ,) = 68.31 MPa 
Allowable local primary membrane stress (P,) = +-1.5•s = +-207 MPa 

R2 
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( The maximum local primary membrane stress (PL) is within allowable limits. 
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Stresses at the nozzle OD per WRC Bulletin 1 07 

Figure value Au A, Bu B, c. c, o. o, 
SR-2* 0.148 1.007 1.007 1.007 1.007 1.007 1.007 1.007 1.007 

SR-2 0.0946 3.875 -3.875 3.875 -3.875 3.875 -3.875 3.875 -3.875 

SR-3' 0.1526 0 0 0 0 -3.551 -3.551 3.551 3.551 

SR-3 0.29 0 0 0 0 -40.493 40.493 40.493 -40.493 

SR-3' 0.1526 -3.551 -3.551 3.551 3.551 0 0 0 0 

SR-3 0.29 -40.493 40.493 40.493 -40.493 0 0 0 0 

Pressure stress* 63.756 63.756 63.756 63.756 63.756 63.756 63.756 63.756 

Total Ox stress 24.594 97.83 112.681 23.945 24.594 97.83 112.681 23.945 

Membrane Ox 61.212 61.212 68.313 68.313 61.212 61.212 68.313 68.313 stress• 

SR-2' 0.0444 0.303 0.303 0.303 0.303 0.303 0.303 0.303 0.303 

SR-2 0.0288 1.179 -1.179 1.179 -1.179 1.179 -1.179 1.179 -1.179 

SR-3' 0.0466 0 0 0 0 -1.082 -1.082 1.082 1.082 

SR-3 0.0884 0 0 0 0 -12.342 12.342 12.342 -12.342 

SR-3' 0.0466 -1.082 -1.082 1.082 1.082 0 0 0 0 

SR-3 0.0884 -12.342 12.342 12.342 -12.342 0 0 0 0 

Pressure stress• 63.756 63.756 63.756 63.756 63.756 63.756 63.756 63.756 

Total Oy stress 51.814 74.139 78.662 51.621 51.814 74.139 78.662 51.621 

Membrane Oy 
62.977 62.977 65.142 65.142 62.977 62.977 65.142 65.142 stress• 

Shear from Mt 2.792 2.792 2.792 2.792 2.792 2.792 2.792 2.792 

Shear from V1 0 0 0 0 -0.627 -0.627 0.627 0.627 

Shear from V 2 0.627 0.627 -0.627 -0.627 0 0 0 0 

Total Shear stress 3.42 3.42 2.165 2.165 2.165 2.165 3.42 3.42 

Combined stress 
52.235 98.312 112.819 51.787 51.986 98.023 113.019 52.035 

(PI.+Pb+Q) 

Notes: (1) *denotes primary stress. 

(2) The nozzle is assumed to be a rigid (solid) attachment. 

Longitudinal stress in the nozzle wall due to internal pressure+ external loads 

cr, (Pml = P*R; I (2*t,)- P, I (n•(R0 
2 - R;2)) + M•R

0 
II 

= 1,095.8911000.150.851 (2•9.29)- ·9,880 I (n.(161.932 - 150.852)) + 1.7522E+07'161.9311.3324E+08 
= 31.099 MPa 

49/146 

The average primary stress P m (see Division 2 5.6.a.1) across the nozzle wall due to internal pressure+ external 
loads is acceptable ( :5 S = 118 M Pa) 

Shear stress in the nozzle wall due to external loads 

<Jshear = (VL2 + Vc2)0.5 I (n*R(tn) 

= (12, 1002 + 12, 1002)0·5 1 (n•150.85.11.07) 
= 3.26 MPa 

a torsion = Mt I (2*n*Rttn) 

= 17,520 I (2•n•150.852.11.07) 
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= 11.064 MPa 

(jtotal =a shear+ crtorsion 
= 3.26 + 11.064 
= 14.325 MPa 

32125-D-2202-01 50/146 

UG-45: The total combined shear stress (14.325 MPa) is below than the allowable (O.?'S, = 0.7"118 = 82.6 MPa) 
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Reinforcement Calculations for MAEP 

UG-45 
Nozzle Wall 

UG-37 Area Calculation Summary (cm2) Thickness 
For Pe = 250.06 kPa@ 120 oc Summary 

The opening is adequately reinforced (mm) 
The nozzle 

passes UG-45 

A A A, A, A, As A 
lreq lmln required available welds 

24.1817 ~ -- ~ -- ~1.Q1 ~4 ~ 6.78 12.49 

UG-41 Weld Failure Path Analysis Summary 

Weld strength calculations are not required for external 
pressure 

UW-16 Weld Sizing Summary 

Weld description 
Required weld Actual weld 

Status 
size (mm) size (mm) 

Nozzle to pad fillet (Leg41) !l. 6.67 weld size Is adequate 

Pad to shell fillet (Leg42) Zl!2. 8.89 weld size is adequate 

Nozzle to pad groove {Upper) 7.75 22.2 weld size is adequate 

CalculatiOns for external pressure 250.06 kPa@ 120 "C 

Parallel Limit of reinforcement per UG-40 

LR MAX(d, R, + (t, - C,) + (t- C)) 

MAX(301.93, 150.96 + (14.27- 3.2) + (19.05- 3.2)) 

301.93 mm 
Outer Normal Limit of reinforcement per UG-40 

LH MIN(2.5'(t- C), 2.5'(1,- C,) + t,) 
= MIN(2.5*{19.05- 3.2), 2.5*(14.27- 3.2) + 22.2) 

39.62 mm 

Nozzle required thickness per UG-28 tm = 1.88 mm 

From UG-37(d)(1) required thickness t, = 15.85 mm 

Area required per UG-37(d)(1) 

Allowable stresses: s, ~ 118, Sv ~ 138, SP ~ 138 MPa 

f,1 ~ lesser of 1 or s, I Sv ~ 0.8551 

R2 
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( f,2 =lesser of 1 or S0 Is,= 0.8551 

f,. = lesser of f,2 or SP IS,= 0.8551 

f,4 = lesser of 1 or SP I Sv = 1 

A 0.5.(d•t(F + 2•t0•t;F•(t - f,1)) 

32125-D-2202-01 

(0.5.(301.93.15.85•1 + 2•tt.07'15.85•t•(t - 0.8551))) I 100 

24.1817 em2 

Area available from FIG. UG-37.1 

A1 = larger of the following= Q. em2 

d•(E1•t- Pt,)- 2•t/(E1•t- f•t,)•(t - f,1) 

(301.93•(t•t5.85- t•t5.85)- 2•tt.O?'(t•t5.85 - t•t5.85}'(1 - 0.8551)) I 100 

0 em2 

2•(t + t0}'(E1•t- f•t,) - 2•tn •(E1•t- f•t,}'(l - f,1) 

(2.(15.85 + t1.07)'(t•t5.85 -t•t5.85)- 2•tt.o7•(t•t5.85 -t•t5.85)'(t- o.855t)) 1100 

0 em2 

( A2 =smaller of the following= 6.2322 em2 

5*(tn- trn)*fr2 *t 
(5.(11.07- 1.88)'0.855t•t5.85) I 100 

6.2322 em2 

2•(t
0

- t'")'(2.5•t
0 

+ t,)•f,
2 

(2.(11.07- 1.88}'(2.5.11.07 + 22.2)'0.8551) I 100 

7.8471 em2 

A41 Leg2*fr3 
(9.532•0.8551) I 100 

Q2.Z:iQem2 

A42 Leg2*fr4 
(12.72.1) I 100 

~em2 

A5 (Dp- d - 2•t0)'t;f,4 

R2 

((463.79- 324.09)'22.2.1) I 100 

31.0134 em' 
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Area= A1 + A2 + A41 + A42 + A5 

0 + 6.2322 + 0.7755 + 1.6129 + 31.0134 

39 634 cm2 

As Area>= A the reinforcement is adequate. 

UW-16(c){2) Weld Check 

Inner fillet: tm1" = lesser of 1 9 mm or t" or t. = 1 1 .07 mm 

tc(min} =lesser of 6 mm or 0.7*tmin = .6. mm 

t,1"''"''l = 0.7*Leg = 0.7*9.53 = 6.67 mm 

Outer fillet: tm1" = lesser of 1 9 mm or t. or t = 1 5.85 mm 

t_,(ml") = 0.5'tml" = 7.92 mm 

t_,;aoi"'l) = 0.7*Leg = 0.7'12.7 = 8.89 mm 

UG-45 Nozzle Neck Thickness Check 

Interpretation Vlll-1 -83·66 has been applied. 

ta UG-28 5.08 mm 

ta UG-22 4.55 mm 

t. max( ta UG·28 • ta UG-22 ] 
max[ 5.08 , 4.55] 

5.08 mm 

tb2 6.78 mm 

tb2 max[ tb2 • tb UG1sl 
max[ 6.78, 4.7] 

6.78 mm 

tb min[ tb3 , tb2 ] 

min[ 11.53, 6.78] 

6.78 mm 

tuG-45 max[ t. , tb] 

max[ 5.08, 6.78] 

6.78 mm 

Available nozzle wall thickness new, t" = 0.875'1 4.27 = 12.49 mm 

The nozzle neck thickness is adequate. 
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External Pressure, (Corroded & at 120 'C) UG-28(c) 

= 1.8114 
= 172.4849 

0.000326 

Lf D
0 

= 586.61 1323.85 
D0 11 = 323.8511.88 
From table G: A 
From table CS-2 

B = 32.3485 MPa 
Metric: 

P, = 4'B I (3'(D
0 

It)) 
4'32,348.521 (3'(323.8511.88)) 
250.06 kPa 

Design thickness for external pressure P, = 250.06 kPa 

t, 

R2 

= t + Corrosion 1.88 + 3.2 = 5·08 
mm 

54/146 

3/25/2013 

Page 252 of 359 VR-00036 VP-CL03A-M-000-0004 S0



wo. 12-32 32125-D-2202-01 

MEDIA REMOVAL (N3A) 

ASME Section VIII Division 1, 2010 Edition, A11 Addenda Metric 

Note: round inside edges per UG· 76{c) 

Location and Orientation 

Located on: 

Orientation: 

Nozzle center line offset to datum line: 

Calculated as hillside: 

Distance to head center, R: 

Passes through a Category A joint: 

Nozzle 

Material specification: 

Inside diameter, new: 

Nominal wall thickness: 

Corrosion allowance: 

Opening chord length: 

Projection available outside vessel, Lpr: 

Projection available outside vessel to flange face, Lf: 
Local vessel minimum thickness: 

Liquid static head included: 

Longitudinal joint efficiency: 

ASME 816.5-2009 Flange 

Description: 

Bolt Material: 

Blind included: 

Rated MDMT: 

Liquid static head: 

MAWP rating: 

MAP rating: 

R2 

'42 

I 

BOTTOM HEAD 

250' 

-76 mm 

tw{lower) = 19.05 mm 
Leg41 ~ 22 mm 

Yes (perpendicular) 

2,184 mm 

No 

SA-105 (11-D Metric p. 18, ln. 5) 

101.6mm 

19.05 mm 

3.2mm 

109.19 mm 

179.16mm 

203.04 mm 

19.05 mm 

40.3288 kPa 

1 

NPS 4 Class 150 LWN A105 

SA-193 B7 Bolt<~ 64 (11-D Metric p. 334, ln. 32) 

Yes 

-48'C per UCS-66(b)(1){b) 

39.831 kPa 

1,694 kPa@ 120'C 

1,960 kPa@ 10'C 
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Hydrotest rating: 

PWHT performed: 

R2 

32125-D-2202-01 

3,000 kPa® 10°C 

No 
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Reinforcement Calculations for Chamber MAWP 

UG-45 
Nozzle Wall 

UG-37 Area Calculation Summary (cm2) Thickness 
For P = 1,061.9 kPa@ 120 "C Summary 

The opening Is adequately reinforced (mm) 
The nozzle 

passes UG·45 

A A A, A, A, As A 
lreq required available welds 

1§...8.Q;). 17.5(;77 ~ 12.2245 -- -- 4.84 8.93 

UG-41 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 Actual weld 

throat size (mm) throat size (mm) 

I min 

19.05 

Status 

Nozzle to shell fillet (leg41) Q 15.4 weld size Is adequate 

Calculations for mternal pressure 1,081.9 kPa@ 120 "C 

Nozzle is impact test exempt per UG-20(1). 

Nozzle UCS-66 governing thk: 19.05 mm 
Nozzle rated MDMT: -29 o C 
Parallel Limit of reinforcement per UG-40 

LR MAX(d, R, + (t,- C,) + (t- C)) 
MAX(1 09.19, 54.59 + (19.05- 3.2) + (19.05 - 3.2)) 

109.19mm 
Outer Normal Limit of reinforcement per UG-40 

LH MIN(2S(t- C), 2.5•(t,- C,) + t
0

) 

MIN(2.5.(19.05- 3.2), 2.5.(19.05 - 3.2) + 0) 

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

tm p•R, I (S, •E - 0.6?) 

R2 

~ 1 ,081.8959.54/ (138,000.1 - 0.6·1 ,081.8959) 

0.42 mm 
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( Required thickness t, from UG-37(a) 

( 

t, p•oo •K I (2•s•E + 2•p•(K- 0.1 )) 
1 ,o81.9.3,962•o.997834 1 (2•138,ooo•1 + 2•1 ,081.9.(0.997834 - 0.1)) 
15.39 mm 

Area required per UG-37(c) 

Allowable stresses: s, ~ 138, S, ~ 138 MPa 

f,1 ~ lesser of 1 or S, I s, ~ 1 

f,2 ~ lesser of 1 or s, I S, ~ 1 

A d*t,*F + 2*t/t,*F*(1 - fr1) 

(1 09.19.15.39.1 + 2•15.85•15.39•1•(1 - 1)) 1 1 oo 

~em2 

Area available from FIG. UG-37.1 

A1 ~ larger of the following~~ em' 

d•(E1•t- F•t,)- 2•t,•(E1•t- F•t,)'(1 - f,
1

) 

(1 09.19.(1.15.85- 1.15.39) - 2.15.85.(1.15.85- 1.15.39}'(1 - 1)) 1 1 oo 

0.5032 em2 

2•(1 + t,)'(E1•t- F•t,) - 2•t, •(E1•t- F•t,)'(1 - f,1) 

(2.(15.85 + 15.85)'(1.15.85- 1•15.39) - 2.15.85.(1.15.85 - 1.15.39)'(1 - 1 )) 1 1 oo 

0.2923 em2 

A2 ~smaller of the following~ 12.2245 em2 

5*(t0 - trn)*fr2 *t 
(5.(15.85- 0.42)•1•15.85) I 100 

12.2245 em2 

5*(tn- trn)*fr2 *tn 
(5.(15.85 - 0.42)'1.15.85) I 100 

12.2251 em2 

A41 Leg2*fr2 
(222•1) I 100 

4.84 em2 

Area~ A1 + A2 + A41 
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0.5032 + 12.2245 + 4.84 

17.5677 cm2 

As Area >= A the reinforcement is adequate. 

UW-16(c) Weld Check 

32125-D-2202-01 

Fillet weld: tmln = lesser of 19 mm or t
0 

or t = 15.85 mm 
tc(min) =lesser of 6 mm or 0.7*tmln = §. mm 
tc(ootuall = 0.7*Leg = 0.7*22 = 15.4 mm 

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 

Interpretation Vlll-1-83-66 has been applied. 

ta UG-27 P'R I (S*E- 0.6*P} + Corrosion 

1 ,081.8959*54/ (138,000*1 - 0.6*1 ,081.8959} + 3.2 

3.62 mm 

ta maX( ta UG-27 • ta UG-22 ] 
max[ 3.62 , 0] 

= 3.62 mm 

tbt 18.59 mm 

tbt max[ tbt 'tb UGt6l 
max[ 18.59, 4.7] 

18.59 mm 

min[ t"3 , tb1 ] 

min[ 8.93 , 18.59] 

8.93 mm 

tuG-45 max[ ta , tb ] 
max[ 3.62 , 8.93] 

8.93 mm 

Available nozzle wall thickness new, t
0 

= 19.05 mm 

The nozzle neck thickness is adequate. 

R2 
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Reinforcement Calculations for MAEP 

UG-45 
Nozzle Wall 

UG-37 Area Calculation Summary (cm2) Thickness 
For Pe = 250.06 kPa@ 120 oc Summary 

The opening is adequately reinforced (mm) 
The nozzle 

passes UG-45 

A A A, A, A, As A 
Iraq I min required available welds 

~ 1 (l.7903 -- 11.95Q~ -- -- 4.84 (l.78 19.05 

UG-41 Weld Failure Path Analysis Summary 

Weld strength calculations are not required for 
external pressure 

UW-16 Weld Sizing Summary 

Weld description Required weld Actual weld 
throat size {mm) throat size (mm) 

Status 

Nozzle to shell fillet (Leg41) ll 15.4 weld size is adequate 

Calculations for external pressure 250.06 kPa@ 120 "C 

Parallel Limit of reinforcement per UG-40 

LR MAX(d, Rn + (tn- Cn) + (t- C)) 
MAX(1 09.19, 54.59 + (19.05 - 3.2) + (19.05 - 3.2)) 

109.19mm 
Outer Normal Limit of reinforcement per UG-40 

LH MIN(2.5*(t- C), 2.5*(tn - Cn) + t,) 
MIN(2.5*(19.05- 3.2), 2.5*(19.05 - 3.2) + 0) 

39.62 mm 

Nozzle required thickness per UG-28 tm = 0.77 mm 

From UG-37(d)(1) required thickness t, = 15.85 mm 

Area required per UG-37(d)(1) 

Allowable stresses: Sn = 138, Sv = 138 MPa 

f,1 = lesser of 1 or Sn I Sv = 1 

1,2 = lesser of 1 or Sn I Sv = 1 

R2 
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A 0.5.(d•t(F + 2•t
0
•t(F.(1 - f,1}) 

(0.5.(1 09.19.15.85•1 + 2•15.85.15.85•1•(1 · 1))) I 100 

8.653 cm2 

Area available from FIG. UG-37.1 

A1 = larger of the following= Q. cm2 

d•(E1 •t - F•t,) - 2•t" •(E1 •t - F•t,)'(1 - f,1) 

(109.19.(1.15.85 -1•15.85) · 2•15.85.(1.15.85 ·1.15.85}.(1 -1}) I 100 

0 cm2 

2•(t + t0}'(E1 •t- F•t,)- 2•tn •(E1•t- F•t,)•(1 - f,1) 

(2.(15.85 + 15.85)'(1.15.85 -1•15.85)- 2•15.85.(1.15.85 -1•15.85)'(1 -1)) I 100 

0 cm2 

A2 = smaller of the following= 11 9503 cm2 

5*{tn - trn)*fr2 *t 
(5.(15.85 - 0. 77)•1•15.85} I 1 00 

11.9503 cm2 

5*(tn - trn)*fr/tn 
(5.(15.85- 0.77)'1.15.85) I 100 

11.9509 cm2 

A41 Leg2*fr2 
(222•1) I 100 

4.84 cm2 

Area= A1 + A2 + A41 

0 + 11.9503 + 4.84 
16.7903 cm2 

As Area >= A the reinforcement is adequate. 

UW-16(c) Weld Check 

Fillet weld: i,10 =lesser of 19 mm or t, or t = 15.85 mm 
tc(min) =lesser of 6 mm or 0.7*tmin = fi mm 
t,('''""'l = O.?'Leg = 0.7'22 = 15.4 mm 

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). 

R2 
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UG-45 Nozzle Neck Thickness Check 

Interpretation Vlll-1-83·66 has been applied. 

ta UG-28 3.97 mm 

t. max[ ta UG-28 ' ta UG-22 l 
max[ 3.97 , 0] 

3.97 mm 

tb2 6.78 mm 

tb2 max[ tb2 ' tb UG16] 

max[ 6.78, 4.7] 

6.78 mm 

tb min[ tb3 , tb2 ] 

min[ 8.93, 6.78] 

6.78 mm 

tuG-45 max[ t
8 

, tb] 

max[ 3.97, 6.78] 

6.78mm 

Available nozzle wall thickness new, tn = 19.05 mm 

The nozzle neck thickness is adequate. 

External Pressure, (Corroded & at 120 "C) UG-2B(c) 

LiDO = 224.18/139.7 
D

0 
It = 139.7 I 0.77 

From table G: A 
From table CS-2 

B 
Metric: 

P
8 

4•Bt(3.(D
0

/t)) 

= 1.6047 
= 181.4152 
0.000343 

34.0228 MPa 

4•34,022.83 I (3.(139.7 I 0.77)) 
250.05 kPa 

Design thickness for external pressure P a= 250.05 kPa 

t. 

R2 

= t + Corrosion 0.77 + 3.2 = 3·97 
mm 
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MEDIA REMOVAL (N3B) 

ASME Section VIII Division 1, 2010 Edition, A11 Addenda Metric 

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

Location and Orientation 

Located on: 

Orientation: 

Nozzle center line offset to datum line: 

Calculated as hillside: 

Distance to head center, R: 

Passes through a Category A joint: 

Nozzle 

Material specification: 

Inside diameter, new: 

Nominal wall thickness: 

Corrosion allowance: 

Opening chord length: 

Projection available outside vessel, Lpr: 

Projection available outside vessel to flange face, Lf: 

Local vessel minimum thickness: 

Liquid static head included: 

Longitudinal joint efficiency: 

ASME 616.5-2009 Flange 

Description: 

Bolt Material: 

Blind included: 

Rated MDMT: 

Liquid static head: 

MAWP rating: 

MAP rating: 

R2 

BOTTOM HEAD 

60" 

-76 mm 

tw{lower) = 19.05 mm 
Leg41 ~ 22 mm 

Yes (perpendicular) 

2,184 mm 

No 

SA-105 (11-D Metric p. 18, ln. 5) 

101.6 mm 

19.05 mm 

3.2 mm 

109.19 mm 

179.16mm 

203.04 mm 

19.05 mm 

40.3288 kPa 

1 

NPS 4 Class 150 LWN A105 

SA-193 B7 Bolt<~ 64 (11-D Metric p. 334, ln. 32) 

Yes 

-48"C per UCS-66(b)(1)(b) 

39.831 kPa 

1,694 kPa@ 120"C 

1,960 kPa® 10"C 
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Hydrates! rating: 

PWHT performed: 

R2 

32125-D-2202-01 

3,000 kPa® 10"C 

No 
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Reinforcement Calculations for Chamber MAWP 

UG-45 
Nozzle Wall 

UG-37 Area Calculation Summary (cm2) Thickness 
For P = 1,081.9 kPa@ 120 oc Summary 

The opening Is adequately reinforced (mm) 
The nozzle 

passes UG-45 

A A A1 A2 A, A, A 
lreq required avallable welds 

1.2Jl.Q;i 17.5677 ~ 12.224:;i -- -- 4.84 ~ 

UG-41 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 Actual weld 

throat size (mm) throat size (mm) 

lmtn 

19.05 

Status 

Nozzle to shell fillet (leg41) 2 15.4 weld size Is adequate 

Calculations for mternal pressure 1,081.9 kPa@ 120 oc 

Nozzle is impact test exempt per UG-20(1). 

Nozzle UCS-66 governing thk: 19.05 mm 
Nozzle rated MDMT: -29 o C 
Parallel Limit of reinforcement per UG-40 

LR MAX(d, R
0 

+ (t,- C
0

) + (t- C)) 

MAX(109.19, 54.59 + (19.05 · 3.2) + (19.05 · 3.2)) 

109.19 mm 
Outer Normal Limit of reinforcement per UG-40 

LH MIN(2.5*(t- C), 2.5*(t0 - C,) + t.) 
MIN(2.5*(19.05- 3.2), 2.5*(19.05- 3.2) + 0) 

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

~n P*R, I (S
0 
*E- 0.6*P) 

R2 

1 ,081.8959*54/ (138,000*1 - 0.6*1 ,081.8959) 

0.42 mm 
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Required thickness t, from UG-37(a) 

t, p•o
0
•K1 (2•s•E + 2•p•(K- 0.1)) 

1 ,081.9.3,962.0.9978341 (2.138,000.1 + 2'1 ,081.9.(0.997834 . 0.1)) 
15.39 mm 

Area required per UG-37(c) 

Allowable stresses: s, = 138, Sv = 138 MPa 

f,1 = lesser of 1 or s, I Sv = 1 

f,2 = lesser of 1 or S, I Sv = 1 

A d•t;F + 2•t;t(F'(1 - f,1) 

(1 09.19.15.39.1 + 2.15.85.15.39.1'(1 - 1)) 1100 

1.2Jl.Q;i c m 2 

Area available from FIG. UG-37.1 

A1 = larger of the following= 0.5032 cm2 

d•(E1 •t- F't,)- 2•t;(E1 •t- F•t,)'(1 - f,1) 

(109.19'(1'15.85 -1'15.39)- 2.15.85.(1'15.85 -1.15.39}'(1 ·1)) 1100 

0.5032 cm2 

2'(t + t,)'(E1 •t- F•t,) - 2•1, •(E1 •t- F't,}'(1 - f,1) 

(2.(15.85 + 15.85)'(1.15.85 - 1.15.39) - 2.15.85.(1'15.85- 1.15.39}'(1 - 1)) 1100 

0.2923 cm2 

A2 = smaller of the following= 12.2245 cm2 

5*(tn - trn)*fr2 *t 
(5.(15.85- 0.42)•1.15.85) 1100 

12.2245 cm2 

5*(tn - trn)*fr2 *tn 
(5'(15.85- 0.42)'1'15.85) 1100 

12.2251 cm2 

A41 Leg2 'f,2 

(222•1) 1100 

4.84 cm2 

Area= A1 + A2 + A41 
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0.5032 + 12.2245 + 4.84 

17.5677 cm2 

As Area >= A the reinforcement is adequate. 

UW-16(c) Weld Check 

32125-D-2202-01 

Fillet weld: tmlo =lesser of 19 mm or In or t = 15.85 mm 
tc(mln) =lesser of 6 mm or 0.7*tmin = .Q. mm 
tc(a""''l = O.?'Leg = 0.7'22 = 15.4 mm 

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 

Interpretation Vlll-1-83-66 has been applied. 

t, 

P*R I (S*E- 0.6*P) + Corrosion 

1 ,081.8959*54 I (138,000*1 - 0.6*1 ,081.8959) + 3.2 

3.62 mm 

max[ ta UG-27 ' ta UG-22 ] 

max[ 3.62 , 0] 

3.62 mm 

18.59 mm 

max[ tb, • tb UG1el 
max[ 18.59, 4.7] 

18.59 mm 

tb min[ tb3 , tb, ] 

min[ 8.93 , 18.59] 

= 8.93 mm 

tuG-45 max[ t, , tb ] 
max[ 3.62 , 8.93] 

8.93 mm 

Available nozzle wall thickness new, t, = 19.05 mm 

The nozzle neck thickness is adequate. 

R2 
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Reinforcement Calculations for MAEP 

UG-45 
Nozzle Wall 

UG-37 Area Calculation Summary (cm 2) Thickness 
For Pe = 250.06 kPa@ 120 oc Summary 

The opening Is adequately reinforced (mm) 
The nozzle 

passes UG-45 

A A At A, A, As A 
lreq I min required available welds 

8.653 16.79Q3 -· 11.9:iQ3 -- -- 1.M 6.78 19.05 

UG-41 Weld Failure Path Analysis Summary 

Weld strength calculations are not required for 
external pressure 

UW-16 Weld Sizing Summary 

Weld description Required weld Actual weld 
throat size (mm) throat size (mm) 

Status 

Nozzle to shell fillet (Leg41) 2 15.4 weld size is adequate 

Calculations for external pressure 250.06 kPa@ 120 "C 

Parallel Limit of reinforcement per UG-40 

LR MAX(d, R, + (t,- C,) + (t- C)) 
MAX(1 09.19, 54.59 + (19.05 - 3.2) + (19.05- 3.2)) 

109.19 mm 
Outer Normal Limit of reinforcement per UG-40 

LH MIN(2.5•(t- C), 2S(t,- C,) + t.) 
MIN(2.5'(19.05 · 3.2), 2.5'(19.05- 3.2) + 0) 

39.62 mm 

Nozzle required thickness per UG-28 t'" = 0.77 mm 

From UG-37(d)(1) required thickness t, = 15.85 mm 

Area required per UG-37(d)(1) 

Allowable stresses: S, ~ 138, Sv ~ 138 MPa 

1,1 ~ lesser of 1 or s, I Sv ~ 1 

f,2 ~lesser of 1 or S, I Sv ~ 1 

R2 
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A 0.5*(d*t(F + 2*tn*t(F*(1- f,1)) 

(0.5*(109.19*15.85*1 + 2*15.85*15.85*1*(1 -1)}) I 100 

8.653 cm2 

Area available from FIG. UG-37.1 

A1 = larger of the following= ()_ cm2 

d*(E1 *t- F*t,)- 2*tn*(E1 *t- F*t,)*(1 - f,1) 

(1 09.19*(1 *15.85- 1 *15.85} - 2*15.85*(1 *15.85 - 1 *15.85}*(1 - 1)) I 100 

0 cm 2 

2*(t + tn)*(E1 *t - F*t,) - 2*tn *(E1 *t - F*t,)*( 1 - f,1) 

(2*(15.85 + 15.85)*(1*15.85 -1*15.85)- 2*15.85*(1*15.85- 1*15.85)*(1- 1)) I 100 

0 cm2 

A2 = smaller of the following= 11 .9503 cm2 

5*(t0 - trn)*fr2 *t 

(5*(15.85- 0.77}*1*15.85} I 100 

11.9503 cm2 

5*(tn- trn)*fr2*tn 
(5*(15.85- 0.77}*1*15.85} I 100 

11.9509 cm2 

A41 Leg2*fr2 
(222*1) I 1 00 

4.84 cm2 

Area= A1 + A2 + A41 

0 + 11.9503 + 4.84 
16.7903 cm2 

As Area>= A the reinforcement is adequate. 

UW-16(c) Weld Check 

Fillet weld: lm;n =lesser of 19 mm or In art= 15.85 mm 
tc(min) = lesser of 6 mm or 0.7*tmln = §. mm 
tclactuar) = 0.7*Leg = 0.7*22 = 15.4 mm 

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). 

R2 
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UG-45 Nozzle Neck Thickness Check 

Interpretation Vlll-1-83-66 has been applied. 

ta UG-28 

t, 

3.97 mm 

max[ t, UG·28 • t, UG·22] 

max[ 3.97 , 0] 

3.97 mm 

tb2 6.78 mm 

tb, max[ tb, • tb uatsl 
max[ 6.78, 4.7] 

6.78 mm 

tb min[ tb3 , tb2 ] 

min[ 8.93, 6.78] 

6.78 mm 

max[ t,, tb] 

max[ 3.97, 6.78] 

6.78 mm 

32125-D-2202-01 

Available nozzle wall thickness new, t, = 19.05 mm 

The nozzle neck thickness is adequate. 

External Pressure, (Corroded & at 120 •c) UG-28(c) 

LIDO = 224.181139.7 
D

0 
It = 139.7 I 0.77 

From table G: A 
From table CS-2 

B 
Metric: 

P, 4'BI(3'(D
0

1t)) 

= 1.6047 
= 181.4152 
0.000343 

34.0228 MPa 

4'34,022.831 (3'(139.7 I 0.77)) 
250.05 kPa 

Design thickness for external pressure P, = 250.05 kPa 

= t + Corrosion 

R2 

0.77 + 3.2 = 
3·97 

mm 
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PSV/VENT {N4) 

ASME Section VIII Division 1, 2010 Edition, A11 Addenda Metric 

9.52 

12.7 ,-

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

Location and Orientation 

Located on: 

Orientation: 

End of nozzle to datum line: 

Calculated as hillside: 

Distance to head center, R: 

50.8 

12.7 

Passes through a Category A joint: 

Nozzle 

Material specification: 

Description: 

Inside diameter, new: 

Nominal wall thickness: 

Corrosion allowance: 

Opening chord length: 

18.22 

Projection available outside vessel, Lpr: 

8 

l 

Projection available outside vessel to flange face, Lf: 

Local vessel minimum thickness: 

Liquid static head included: 

Longitudinal joint efficiency: 

Reinforcing Pad 

Material specification: 

Diameter: 

Is split: 

ASME 616.5-2009 Flange 

Description: 

R2 

18.22 

TOP HEAD 

45' 

3,989 mm 

Yes 

762 mm 

No 

tw{lower) = 
Leg41 = 

~(upper)= 
Leg42 = 

D = p 

I = e 

18.22 mm 

8mm 

12.7 mm 

9.53 mm 

192.42 mm 

12.7 mm 

SA-106 B Smls. Pipe (11-D Metric p. 10, ln. 40) 

NPS 3 Sch 160 DN 80 

66.65 mm 

11.13mm 

3.2mm 

74.66 mm 

447.42 mm 

517.27 mm 

18.22 mm 

5.3352 kPa 

1 

SA-516 70 (11-D Metric p. 18, ln. 19) (normalized) 

192.42 mm 

No 

NPS 3 Class 150 WN A105 
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Bolt Material: 

Blind included: 

Rated MDMT: 

Liquid static head: 

MAWP rating: 

MAP rating: 

Hydro test rating: 

PWHT performed: 

Circumferential joint radiography: 

( 

R2 

32125-D-2202-01 

SA-193 B? Bolt<= 64 (li-D Metric p. 334, ln. 32) 

No 
-48°C per UCS·66(b)(1)(b) 

0 kPa 

1,694 kPa® 120°C 

1,960 kPa® 10°C 

3,000 kPa® 10°C 

No 

None UW-11 (c) Type 1 
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Reinforcement Calculations for Chamber MAWP 

UG-45 
Nozzle Wall 

UG-37 Area Calculation Summary (cm2) Thickness 
For P = 1,046,9 kPa@ 120 Qc Summary 

The opening is adequately reinforced (mm) 
The nozzle 

passes UG-45 

A A A, A, A3 As A 
lreq 1m in required available welds 

1 Q.~:;i95 1~.3284 1.1271 4.2258 -- 7.4284 QMZ1 8 9.73 

UG-41 Weld Failure Path Analysis Summary (N) 
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 W1-1 strength W2-2 strength W3-a strength 

1 ;JQ ~2Q Hl!l ~7Z 277 91Q ~ 1:29 aaz J9(l47Q 4Q8 861 

UW-16 Weld Sizing Summary 

Weld description 
Required weld Actual weld 

Status 
size (mm) size (mm) 

Nozzle to pad fillet (l6941) 5.55 5.6 weld size is adequate 

Pad to shelltillet (Leg42) §.&2 6.67 weld size is adequate 

Nozzle to pad groove (Upper) ~ 12.7 weld size is adequate 

Calculations for Internal pressure 1,046.9 kPa@ 120 •c 

Fig UCS-66.2 general note (1) applies. 

Nozzle is impact test exempt to -105 •c per UCS-66(b)(3) (coincident ratio~ 0.1458). 
External nozzle loadings per UG-22 govern the coincident ratio used. 

Pad impact test exemption temperature from Fig UCS-66M CurveD~ -48 •c 
Fig UCS-66.1 M MDMT reduction ~ 5.8 • C, (coincident ratio~ 0.8963) 
Rated MDMT of -53.8°C is limited to -48•C by UCS-66(b)(2). 

Nozzle UCS-66 governing thk: 

Nozzle rated MDMT: 

9.73 mm 

-to5 ·c 
Pad UCS-66 governing thickness: 12.7 mm 

Pad rated MDMT: -48 •c 
Parallel Limit of reinforcement per UG-40 

LR MAX(d, R, + (t,- C,) + (t- C)) 

R2 

MAX(74.66, 37.33 + (11.13 - 3.2) + (18.22 - 3.2)) 

74.66 mm 
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( Outer Normal Limit of reinforcement per UG-40 

LH MIN(2.5•(t- C), 2.5.(1
0

- Cn) + t
0

) 

MIN(2.5.(18.22- 3.2), 2.5.(11.13 - 3.2) + 12.7) 

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

trn p•Rn I (Sn'E - 0.6.P) 

1 ,046.9022.36.52 I (118,000•1 - 0.6•1 ,046.9022) 

0.33 mm 

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

t, p•K, •oo I (2•s•E + 0.8.P) 

1 ,046.9022.0.8985•3,962 I (2•138,000•1 + 0.8*1 ,046.9022) 

13.46 mm 

Area required per UG-37(c) 

Allowable stresses: 8 0 = 118, Sv = 138, SP = 138 MPa 

f,1 = lesser of 1 or sn I sv = 0.8551 

( f,2 =lesser of 1 or Sn I Sv = 0.8551 

f, = lesser of f,2 or SP IS,= 0.8551 

f,4 = lesser of 1 or SP I s, = 1 

A d*t/F + 2*tn *t/F*(1 - fr1) 
(74.66*13.46•1 + 2*7.93*13.46*1*(1- 0.8551)) I 100 

10 3595 em2 

Area available from FIG. UG-37.1 

A1 = larger of the following= 1J.lli em' 

d*(E1 •t- F•t,) - 2*1, *(E1 •t- F*t,)*(1 - f,1) 

(7 4.66*(1 *15.02 - 1•13.46) - 2•7 .93.(1.15.02 - 1 *13.46)'(1 - 0.8551)) I 1 00 

1.1271 em2 

2*(1 + 10) *(E1 *t - F•\) - 2•t;(E,*t - F•t,)'(1 - f,1) 

(2.(15.02 + 7.93).(1.15.02- 1•13.46)- 2*7.93*(1 *15.02 - 1 *13.46).(1 - 0.8551)) I 100 

0.6787 em2 

A2 =smaller of the following= 4.2258 cm2 
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5*(tn - trn}*fr2 *t 
(5'(7.93- 0.33)'0.8551'15.02) I 100 

4.8806 cm2 

2'(tn - tm)'(2.5't0 + l,)'f,2 

32125-D-2202-01 

(2'(7.93 - 0.33)'(2.5'7.93 + 12.7}'0.8551) I 1 oo 
4.2258 cm2 

A41 Leg2*fr3 
(8 2'0.8551) I 100 

~em' 

A42 Leg2*fr4 
(02'1) I 100 

Q. cm 2 

(Part of the weld is outside of the limits) 

A5 (Dp- d - 2't0)'t;f,4 

((149.31 - 90.82}'12.7'1) I 100 

ZA2.Mcm 2 

Area= A1 + A2 + A41 + A42 + A5 

1.1271 + 4.2258 + 0.5471 + 0 + 7.4284 

13.3284 cm2 

As Area>= A the reinforcement is adequate. 

UW-16(c)(2) Weld Check 

Inner fillet: tm;n = lesser of 19 mm or t0 orte = 7.93 mm 

tc{mln) =lesser of 6 mm or O.?*tmin = 5.55 mm 

tc(actual) = 0.7*Leg = 0.7*8 = 5.6 mm 

Outer fillet: tm;n =lesser of 19 mm or te or t = 12.7 mm 

lw(mln) = 0.5'tm;n = §&5. mm 

lw(acrual) = 0.7'Leg = 0.7'9.53 = 6.67 mm 

UG-45 Nozzle Neck Thickness Check 

Interpretation Vlll-1-83-66 has been applied. 

ta UG-27 P'R I (S'E- 0.6'P) + Corrosion 

R2 
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1 ,046.9022.36.52 1 (118,ooo•1 - o.6•1 ,046.9022) + 3.2 

3.53 mm 

ta UG-22 4.15 mm 

t, max[ t, UG·27 • t, UG·22 J 
max[ 3.53 , 4.15] 

4.15 mm 

tb1 18.1 mm 

tbt max[ tbt 'tb UGtel 
max[ 18.1 , 4. 7] 

18.1 mm 

tb min[ tb3 , tb1 ] 

min[ 8, 18.1] 

8 mm 

tuG-•s = max[ t, , tb] 
max[ 4.15, 8] 

8 mm 

Available nozzle wall thickness new, tn = 0.875.11.13 = 9.73 mm 

The nozzle neck thickness is adequate. 

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

Groove weld in tension: 

Nozzle wall in shear: 

Inner fillet weld in shear: 

Outer fillet weld in shear: 

0.74.138 = 102.12 MPa 

0.7'118 = 82.6 MPa 

0.49.118 = 57.82 MPa 

0.49.138 = 67.62 MPa 

Upper groove weld in tension: 0.74.138 = 102.12 MPa 
Strength of welded joints: 

(1) Inner fillet weld in shear 
(11 1 2)'Nozzle oo·Leg•s; = (11 1 2)'88.9•8•57.82 = 64,593.64 N 

(2) Outer fillet weld in shear 
(11 1 2)'Pad oo•Leg•so = (11 1 2)'192.42.9.53.67.62 = 194,675.29 N 

(3) Nozzle wall in shear 
(11 I 2)'Mean nozzle dia•tn•sn = (11 I 2)'80.97'7.93.82.6 = 83,264.54 N 

(4) Groove weld in tension 
(11 I 2)'Nozzle oo•tw•s, = (11 I 2)'88.9.15.02•1 02.12 = 214,185.9 N 

(6) Upper groove weld in tension 
(11 I 2)'Nozzle oo•tw•s, = (11 I 2).88.9.12.7'102.12 = 181,107.42 N 

R2 
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Loading on welds per UG-41(b)(1) 

W (A· A1 + 2*t;f,1 *(E1 *t · F*t,))*Sv 

(1 ,035.9528 - 112.7095 + 2*7.93*0.8551 *(1 *15.02- 1 *13.46))*138 

130,320 47 N 

W1.1 ~ (A2 + A5 + A41 + A.,)*Sv 
(422.5798 + 742.8372 + 54.7096 + 0)'138 

168 377.49 N 

W2-2 = (A2 + A3 + A41 + A43 + 2*t/t*fr1)*Sv 
(422.5798 + 0 + 54.7096 + 0 + 2*7.93*15.02'0.8551 )*138 

93 958 72 N 

Ws-3 = (A2 + A3 +As+ A41 + A42 + A43 + 2*tn"'t*frt)"'Sv 
(422.5798 + 0 + 742.8372 + 54.7096 + 0 + 0 + 2*7.93*15.02*0.8551)'138 

196.470.27 N 

Load tor path 1-1 lesser of W or W1•1 ~ 130,320.47 N 
Path 1-1 through (2) & (3) ~ 194,675.29 + 83,264.54 ~ 277 939.83 N 

i 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 W2.2 ~ 93,958.72 N 
Path 2-2 through (1 ), (4), (6) ~ 64,593.64 + 214,185.9 + 181,107.42 ~ 459,886.96 N 
Path 2-2 is stronger than W2_2 so it is acceptable per UG-41 (b)(1 ). 

Load for path 3-3 lesser of W or W3_3 ~ 130,320.47 N 
Path 3-3 through (2), (4) ~ 194,675.29 + 214,185.9 ~ 408,861 2 N 
Path 3-3 is stronger than W so it is acceptable per UG-41 (b)(2). 
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Applied Loads 

Radialload: P,= -1,510 N 
Circumferential moment: M1 = 585 N·m 
Circumferential shear: V 2 = 1 ,850 N 
Longitudinal moment: M2 = 585 N·m 
Longitudinal shear: V 1 = 1 ,850 N 
Torsion moment: M1 = 825 N-m 
Internal pressure: P = 1 ,046.9kPa 
Head yield stress: s, = 236 MPa 

Maximum stresses due to the applied loads at the pad edge (includes pressure) 

Mean dish radius Rm = 3,554.18 mm 

U = r
0

/ Sqr(Rm•t) = 0.412 
Pressure stress intensity factor, I= 1 (derived from PVP-Vol. 399, pages 77-82) 

Local pressure stress= 1•p•R1 I (2•t) =123.602 MPa 

Maximum combined stress (P
1
+Pb+Q) = 152.02 MPa 

Allowable combined stress (P,+Pb+Q) = +-3•s = +·414 MPa 

The maximum combined stress (P
1
+Pb+0) is within allowable limits. 

Maximum local primary membrane stress (P ,) = 126.42 MPa 
Allowable local primary membrane stress (P 

1
) = +-1.5'8 = +-207 MPa 

The maximum local primary membrane stress (P
1

) is within allowable limits. 

R2 
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Stresses at the pad edge per WRC Bulletin 107 

Figure value Au A, Bu B, c. c, o. o, 
SR-2* 0.1564 1.048 1.048 1.048 1.048 1.048 1.048 1.048 1.048 

SR-2 0.1019 4.095 -4.095 4,095 -4.095 4.095 -4.095 4.095 -4.095 

SR-3* 0.1571 0 0 0 0 -1.765 -1.765 1.765 1.765 

SR-3 0.318 0 0 0 0 -21.415 21.415 21.415 -21.415 

SR-3* 0.1571 -1.765 -1.765 1.765 1.765 0 0 0 0 

SA-3 0.318 -21.415 21.415 21.415 -21.415 0 0 0 0 

Pressure stress• 123.602 123.602 123.602 123.602 123.602 123.602 123.602 123.602 

Total Ox stress 105.566 140.205 151.926 100.905 105.566 140.205 151.926 100.905 

Membrane Ox 122.885 122.885 126.415 126.415 122.885 122.885 126.415 126.415 
stress* 

SR-2* 0.0469 0.317 0.317 0.317 0.317 0.317 0.317 0.317 0.317 

SR-2 0.031 1.248 -1.248 1.248 -1.248 1.248 -1.248 1.248 -1.248 

SR-3* 0.0483 0 0 0 0 -0.545 -0.545 0.545 0.545 

SR-3 0.0951 0 0 0 0 -6.405 6.405 6.405 -6.405 

SR-3• 0.0483 -0.545 -0.545 0.545 0.545 0 0 0 0 

SR-3 0.0951 -6.405 6.405 6.405 -6.405 0 0 0 0 

Pressure stress• 123.602 123.602 123.602 123.602 123.602 123.602 123.602 123.602 

Total Oy stress 118.218 128.532 132.117 116.811 118.218 128.532 132.117 116.811 

Membrane Oy 
123.375 123.375 124.464 124.464 123.375 123.375 124.464 124.464 

stress* 

Shear from Mt 0.965 0.965 0.965 0.965 0.965 0.965 0.965 0.965 

Shear from V 1 0 0 0 0 -0.414 -0.414 0.414 0.414 

Shear from V 2 0.414 0.414 -0.414 -0.414 0 0 0 0 

Total Shear stress 1.379 1.379 0.552 0.552 0.552 0.552 1.379 1.379 

Combined stress 
118.369 140.363 151.94 116.832 118.238 140.232 152.023 116.928 

(PL+Pb+O) 

Notes: (1} • denotes primary stress. 

(2} The nozzle is assumed to be a rigid (solid} attachment. 

Maximum stresses due to the applied loads at the nozzle OD (includes pressure} 

Mean dish radius Rm = 3,554.18 mm 

U = r
0

/ Sqr(Rm•t} = 0.142 
Pressure stress intensity factor, I= 0.42229 (derived from PVP-Vol. 399, pages 77-82} 

Local pressure stress= 1•p•R
1 
I (2•t} =52.2 MPa 

Maximum combined stress (P,+P,+Q} = 72.53 MPa 
Allowable combined stress (P,+P,+Q} = +-3•s = +-414 MPa 

The maximum combined stress (P,+P,+Q} is within allowable limits. 

Maximum local primary membrane stress (P,} = 53.04 MPa 
Allowable local primary membrane stress (P,} = +-1.5•s = +-207 MPa 
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The maximum local primary membrane stress (P ,) is within allowable limits. 
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Stresses at the nozzle OD per WRC Bulletin 107 

Figure value A, A, B, B, c, c, D, o, 
SR-2* 0.254 0.496 0.496 0.496 0.496 0.496 0.496 0.496 0.496 

SR-2 0.2512 2.965 -2.965 2.965 -2.965 2,965 -2.965 2.965 -2.965 

SR-3• 0.1426 0 0 0 0 -0.345 -0.345 0.345 0.345 

SR-3 1.096 0 0 0 0 -15.948 15.948 15.948 -15.948 

SR-3" 0.1426 -0.345 -0,345 0.345 0.345 0 0 0 0 

SR-3 1.096 -15.948 15.948 15.948 -15.948 0 0 0 0 

Pressure stress• 52.2 52.2 52.2 52.2 52.2 52.2 52.2 52.2 

Total Ox stress 39.369 65.335 71.954 34.129 39.369 65.335 71.954 34.129 

Membrane Ox 52.352 52.352 53.041 53.041 52.352 52.352 53.041 53.041 stress• 

SR-2* 0.0773 0.152 0.152 0.152 0.152 0.152 0.152 0.152 0.152 

SR-2 0.0732 0.862 -0.862 0.662 -0.862 0.862 -0.862 0.862 -0.862 

SR-3" 0.043 0 0 0 0 -0.103 -0.103 0.103 0.103 

SR-3 0.3404 0 0 0 0 -4.957 4.957 4.957 -4.957 

SR-3~ 0.043 -0.103 -0.103 0.103 0.103 0 0 0 0 

SR-3 0.3404 -4.957 4.957 4.957 -4.957 0 0 0 0 

Pressure stress• 52.2 52.2 52.2 52.2 52.2 52.2 52.2 52.2 

Total Oy stress 48.153 56.344 58.274 46.636 48.153 56.344 58.274 46.636 

Membrane Oy 52.248 52.248 52.455 52.455 52.248 52.248 52.455 52.455 stress• 

Shear from Mt 2.399 2.399 2.399 2.399 2.399 2.399 2.399 2.399 

Shear from V 1 0 0 0 0 -0.476 -0.476 0.476 0.476 

Shear from V2 0.476 0.476 -0.476 -0.476 0 0 0 0 

Total Shear stress 2.875 2.875 1.924 1.924 1.924 1.924 2.875 2.875 

Combined stress 
49.008 66.176 72.216 46.926 48.553 65.728 72.533 47.264 

(PL+Pb+Q) 

Notes: (1) • denotes primary slress. 

(2) The nozzle is assumed to be a rigid (solid) allachment. 

Longitudinal stress in the nozzle wall due to internal pressure+ external loads 

"n IPm) = P'R, I (2'10 ) - P, I (n'(R, 2 - R()) + M'R, I I 
= 1,046.9 I 1000'36.52 I (2'6.53)- -1,510 I (n'(44.452 - 36.522)) + 827,314.7'44.45 I 1,668,246 
= 25.718 MPa 

81/146 

The average primary stress P m (see Division 2 5.6.a.1) across the nozzle wall due to inlernal pressure +external 
loads is acceptable ( :5 S = 118 MPa) 

Shear stress in the nozzle wall due to external loads 

a shear= (VL2 + Vc2}0·5 / (7t*Rttn) 
= (1 ,8502 + 1 ,8502)"-5 I (n'36.52'7.93) 
= 2.877 MPa 

crtorslon = Mt/ (2*n*Rttn) 
= 825 I (2'n'36.522'7 .93) 
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= 12.419 MPa 

O'tolal = crshear + O'torsion 
= 2.877 + 12.419 
= 15.296 MPa 

32125-D-2202-01 82/146 

UG-45: The total combined shear stress (15.296 MPa) is below than the allowable (0.7'S
0 

= 0.7'118 = 82.6 MPa) 
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Reinforcement Calculations for MAEP 

UG-45 
Nozzle Wall 

UG-37 Area Calculation Summary (cm2) Thickness 
For Pe = 224.31 kPa@ 120 Gc Summary 

The opening is adequately reinforced (mm) 
The nozzle 

passes UG·45 

A A A, A, A, As A 
1req required avaltable welds 

5.7789 11.916~ -· QJ!lli -· ~ Mill M1 

UG-41 Weld Failure Path Analysis Summary 

Weld strength calculations are not required for external 
pressure 

UW-16 Weld Sizing Summary 

Weld description Required weld Actual weld 
Status 

size (mm) size (mm) 

lmtn 

9.73 

Nozzle to pad fillet (Leg41) 5.55 5.6 weld size is adequate 

Pad to shellllllet {Leg42) 6.35 6.67 weld size is adequate 

Nozzle to pad groove {Upper) 5.Jili 12.7 weld size is adequate 

Calculations for external pressure 224.31 kPa@ 120 oc 

Parallel Limit of reinforcement per UG-40 

LR MAX(d, R, + (t,- C,) + (I· C)) 

MAX(74.66, 37.33 + (11.13 · 3.2) + (18.22- 3.2)) 

74.66 mm 
Outer Normal Limit of reinforcement per UG-40 

LH MIN(2.5'(t- C), 2.5'(1,- C,) + t
0

) 

MIN(2.5'(18.22- 3.2), 2.5'(11.13 · 3.2) + 12.7) 

32.51 mm 

Nozzle required thickness per UG-28 1
10 

= 0.84 mm 

From UG-37(d)(1) required thickness t, = 15.02 mm 

Area required per UG-37(d)(1) 

Allowable stresses: S, = 118, Sv = 138, SP = 138 MPa 

t., = lesser of 1 or s, I Sv = 0.8551 
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f,2 =lesser of 1 or S0 I Sv = 0.8551 

f,3 =lesser of f,2 or SP I Sv = 0.8551 

f,4 = lesser of 1 or SP I Sv = 1 

A 0.5'(d't(F + 2't,'t(F'(1 - f,1)) 

32125-D-2202-01 

(0.5'(74.66'15.02'1 + 2'7.93'15.02'1'(1 - 0.8551 ))) 1100 

~cm2 

Area available from FIG. UG-37.1 

A1 = larger of the following= Q. cm2 

d'(Ejt- F't,)- 2't,'(Ejt- F't,)'(1 - f,1) 

(74.66'(1'15.02- 1'15.02)- 2'7.93'(1'15.02 -1'15.02)'(1 - 0.8551)) 1100 

0 cm2 

2'(t + t0)'(E1't- F't,) - 2'10 '(E1't- F't,)'(1 - f,1) 

(2'(15.02 + 7.93)'(1'15.02 - 1'15.02) - 2'7.93'(1'15.02- 1'15.02)'(1 - 0.8551 )) 1100 

0 cm2 

{ A2 = smaller of the following= 3.9413 cm2 
\ 

5*(tn - trn)*fr2*t 

(5'(7.93- 0.84)'0.8551'15.02) 1100 

4.5516 cm2 

2'(t0 - trn)'(2.5'10 + t,)'f,2 
(2'(7.93- 0.84)'(2.5'7.93 + 12.7)'0.8551) 1100 

3.9413 cm2 

A41 Leg2*fr3 
(82'0.8551) 1100 

~cm2 

A42 Leg2*fr4 
(02'1) 1100 

Q. cm2 

(Part of the weld is outside of the limits) 

A5 (Dp- d - 2'10)'te'f,4 

R2 

((149.31 - 90.82)'12.7'1) 1100 

~cm2 
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Area~ A1 + A2 + A41 + A42 + A5 
0 + 3.9413 + 0.5471 + 0 + 7.4284 

11.9168 cm2 

As Area>~ A the reinforcement is adequate. 

UW-16(c)(2) Weld Check 

32125-D-2202-01 

Inner fillet: tmln ~ lesser of 19 mm or t0 or t8 ~ 7.93 mm 

tc(min) =lesser of 6 mm or 0.7*tmin = ~ mm 
tc(actual) = 0.7*Leg = 0.7*8 = 5.6 mm 

Outer fillet: tmln ~lesser of 19 mm or t
8 

or t ~ 12.7 mm 

lw(mln) ~ 0.5'tmln ~ ~ mm 

tw(oolual) ~ 0.7'Leg ~ 0.7'9.53 ~ 6.67 mm 

UG-45 Nozzle Neck Thickness Check 

Interpretation Vlll-1-83-66 has been applied. 

ta UG-28 

ta UG-22 

t. 

4.04 mm 

3.87 mm 

maX[ ta UG-28 ' ta UG-22 ] 
max[ 4.04 , 3.87] 

4.04 mm 

tb2 6.41 mm 

tb2 max[ tb2 • tb UG16 l 
max[ 6.41 , 4.7] 

6.41 mm 

min[ tb3 , tb2 ] 

min[ 8, 6.41] 

6.41 mm 

luG-45 max[ ta ' tb ] 
max[ 4.04 , 6.41 ] 

6.41mm 

Available nozzle wall thickness new, t
0 
~ 0.875'11.13 ~ 9.73 mm 
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The nozzle neck thickness is adequate. 

External Pressure, (Corroded & at120 •c) UG-28(c) 

L I D
0 

= 535.97 188.9 = 6.0289 
D

0
lt = 88.910.84 = 106.1560 

FromtableG: A 0.000181 
From table CS-2 
Metric: 

B 17.8584 MPa 

Pa 4•BI(3•(D
0

/t)) 
4•17,858.37 I (3.(88.9 I 0.84)) 
224.3 kPa 

Design thickness for external pressure P a= 224.3 kPa 

= t + Corrosion 

R2 

0.84 + 3.2 = 4·04 
mm 
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TOP MANWAY (M1) 

ASME Section VIII Division 1, 2010 Edition, A11 Addenda Metric 

~(lower}= 18.22 mm 

152.4 Leg41 = 9.53 mm 

~(upper)= 22.2 mm 

12.7 9.52 Leg42 = 12.7 mm 

D = p 942.38 mm 

t = e 22.2 mm 

22.2 

- -111.2-21±~~~~~~ ;; 18.22 
22.2 ------

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

Location and Orientation 

Located on: 

Orientation: 

End of nozzle to datum line: 

Calculated as hillside: 

Distance to head center, R: 
Passes through a Category A joint: 

Nozzle 

Material specification: 

Description: 

Inside diameter, new: 

Nominal wall thickness: 

Corrosion allowance: 

Opening chord length: 

Projection available outside vessel, Lpr: 

Projection available outside vessel to flange face, Lf: 
Local vessel minimum thickness: 

Liquid static head included: 

Longitudinal joint efficiency: 

Reinforcing Pad 

Material specification: 

Diameter: 

Is split: 

ASME 816.5-2009 Flange 

Description: 

R2 

TOP HEAD 

3,989 mm 

Yes 

1,016 mm 

No 

SA-106 B Smls. Pipe (11-D Metric p. 10, ln. 40) 

NPS 24 XS DN 600 

584.2 mm 

12.7 mm 

3.2mm 

618.14 mm 

363.63 mm 

516.03 mm 

18.22 mm 

5.9681 kPa 

1 

SA·516 70 (11-D Metric p. 18, ln. 19) (normalized) 

942.38 mm 

No 

NPS 24 Class 150 WN A 105 
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Bolt Material: 

Blind included: 

Rated MDMT: 

Liquid static head: 

MAWP rating: 

MAP rating: 

Hydrotest rating: 

PWHT performed: 

Circumferential joint radiography: 

{ 
' 

R2 

32125-D-2202-01 

SA-193 B7 Bolt<= 64 (11-D Metric p. 334, ln. 32) 

Yes 

-48°C per UCS-66(b)(1)(b) 

0 kPa 

1,694 kPa® 12ooc 

1,960 kPa® 10°C 

3,000 kPa® 10°C 

No 
Spot UW-11 (b) Type 1 
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Reinforcement Calculations for Chamber MAWP 

UG-45 
Nozzle Wall 

UG-37 Area Calculation Summary (cm2) Thickness 
For P = 1,047.54 kPa@ 120 oc Summary 

The opening Is adequately reinforced (mm) 
The nozzle 

passes UG-45 

A A A, A, A3 As A 
lreq lmln required available welds 

83.631Z a~.99Z2 ~ 4.4077 ·- !l7.6626 ~ liJl± 11 .11 

UG-41 Weld Failure Path Analysis Summary (N) 
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 W1-1 strength W2-2 strength Wa.a strength 

J Q26 Q1~ 1 Q27 ;i72 2 Q1Q.~12 1 Q!l 6Q~ 4 J!l!l lJQ9 1 Q!l1 ,247 2 7~ll9~0 

UW-16 Weld Sizing Summary 

Weld description 
Required weld Actual weld 

Status size (mm) size (mm) 

Nozzle to pad fillet (leg41) §. 6.67 weld size Is adequate 

Pad to shelllillet (Leg42) 7.5J 8.89 weld size is adequate 

Nozzle to pad groove (Upper) ll..&i 22.2 weld size is adequate 

Calculations for mternal pressure 1,047.54 kPa@ 120 oc 

Fig UCS·66.2 general note (1) applies. 

Nozzle is impact test exempt to ·105 oc per UCS-66(b)(3) (coincident ratio= 0.3331). 

Pad impact test exemption temperature from Fig UCS-66M Curve D = ·42.1 o C 
Fig UCS·66.1 M MDMT reduction = 5.8 o C, (coincident ratio= 0.8968). 

Nozzle UCS-66 governing thk: 

Nozzle rated MDMT: 

11.11 mm 
-1o5 oc 

Pad UCS·66 governing thickness: 18.22 mm 

Pad rated MDMT: -47.9 oc 
Parallel Limit of reinforcement per UG-40 

LR MAX(d, R" + (t"- C") + (t- C)) 
MAX(618.14, 309.07 + (12.7- 3.2) + (18.22- 3.2)) 

618.14 mm 
Outer Normal Limit of reinforcement per UG-40 

LH MIN(2.5'(t- C), 2.5'(t" · C") + t,) 
MIN(2.5'(18.22- 3.2), 2.5'(12.7 · 3.2) + 22.2) 
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37.55 mm 
Nozzle required thickness per UG-27(c)(1) 

tm p•R" I (S
0 
•E - 0.6.P) 

1,047.5351.295.31 (tt8,ooo•t- o.6•t,047.535t) 

2.64 mm 

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

t, p•K,•o, 1 (2•s·E + o.8.P) 

1 ,047.535t•o.8985.3,962 1 (2.138,ooo•t + o.a-1 ,047.5351) 

13.47 mm 

Area required per UG-37(c) 

Allowable stresses: S
0 

= 118, Sv = 138, SP = 138 MPa 

f,1 = lesser of 1 or S" I Sv = 0.8551 

f, =lesser of 1 or S0 I Sv = 0.8551 

f,3 = lesser off,. or SP I Sv = 0.8551 

f,4 = lesser of 1 or SP I Sv = 1 

A d*t/F + 2*tn*t/F*(1 - frt) 
(618.14.13.47•1 + 2•9.5.13.47"1.(1- 0.8551)) I tOO 

83.6347 cm2 

Area available from FIG. UG-37.1 

A1 =larger of the following= 9.5355 cm2 

d•(E1•t- F*t,) - 2•t/(E1•t- F•t,)"(1 - f,1) 

(618.14.(1.15.02- t•t3.47) - 2•9.5*(1.15.02- t•13.47)"(1 - 0.8551 )) I 100 

9.5355 cm2 

2•(t + l 0).(E1•t · F•t,) - 2•1" •(E,•t · F•t,)"(1 · f,1) 

(2.(15.02 + 9.5)*(1.15.02 · 1*13.47)- 2•9.5.(1.15.02- 1•13.47)"(1 - 0.8551)) I 100 

0.7174 cm2 

A2 = smaller of the following= 1AQZ1 cm2 

R2 

5*(tn - trn)*fr2 *t 

(5.(9.5- 2.64)"0.8551.15.02) I 100 

4.4077 cm2 
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2*(t0 - tm)*(2.5*t0 + t0)*f,2 

(2*(9.5- 2.64)*(2.5*9.5 + 22.2)*0.8551) /100 

5.3935 cm2 

A41 Leg2*fr3 
(9.532*0.8551) /100 

.Q...ZZ2i. cm 2 

A42 Leg2*fr4 
(12.72*1) /100 

1.Jll.£a cm2 

As (Dp- d- 2*t0)*t;t,4 

((942.38- 637.58)*22.2*1) /100 

67.6656 cm2 

Area= A1 + A2 + A41 + A42 +As 

9.5355 + 4.4077 + 0.7755 + 1.6129 + 67.6656 

83.9972 cm 2 

As Area >= A the reinforcement is adequate. 

UW-16(c)(2) Weld Check 

= lesser of 19 mm or t
0 

or t0 = 9.5 mm 

tc{min) =lesser of 6 mm or 0.7*tmin = Q mm 
t,(aotuat) = 0.7*Leg = 0.7*9.53 = 6.67 mm 

= lesser of 19 mm or t. or t = 15.02 mm 

1w(min) = 0.5*tmin = LQ1 mm 
lw(aotuat) = 0.7*Leg = 0.7*12.7 = 8.89 mm 

UG-45 Nozzle Neck Thickness Check (Access Opening) 

Interpretation Vlll-1-83-66 has been applied. 

ta UG-27 P*R I (S*E- 0.6*P) + Corrosion 

1 ,047.5351*295.3/ (118,000*1 - 0.6*1,047.5351) + 3.2 

5.84 mm 

ta maX[ ta UG-27 ' ta UG-22 ] 

max[ 5.84 , 0 ] 
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5.84 mm 

Available nozzle wall thickness new, t
0 
~ 0.875'12.7 ~ 11.11 mm 

The nozzle neck thickness is adequate. 

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

Groove weld in tension: 

Nozzle wall in shear: 

Inner fillet weld in shear: 

Outer fillet weld in shear: 

0.74*138 ~ 102.12 MPa 

0.7*118 ~ 82.6 MPa 

0.49*118 ~ 57.82 MPa 

0.49*138 ~ 67.62 MPa 

Upper groove weld in tension: 0.74*138 ~ 102.12 MPa 
Strength of welded joints: 

(1) Inner fillet weld in shear 
(n /2)*Nozzle OD*Leg'S; ~ (n /2)'609.6*9.53'57.82 ~ 527,360.92 N 

(2) Outer fillet weld in shear 
(n /2)*Pad OD*Leg'S

0 
~ (n /2)'942.38*12.7'67.62 ~ 1,271,226.21 N 

(3) Nozzle wall in shear 
(n /2)*Mean nozzle dia*t/S" ~ (n I 2)*600.1 *9.5*82.6 ~ 739,685.65 N 

(4) Groove weld in tension 
(n /2)*Nozzle OD*VS

9 
~ (n /2)*609.6*15.02*1 02.12 ~ 1 ,468,703.3 N 

(6) Upper groove weld in tension 
(n /2)*Nozzle OD*I/S

9 
~ (n /2)'609.6*22.2*1 02.12 ~ 2,170,844.31 N 

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

W (A- A1 + 2*t0*f,1'(E1't- F*t,))'Sv 

(8,363.4683 - 953.5465 + 2*9.5*0.8551 *(1 *15.02- 1'13.47))*138 

1 026 043.39 N 

W1.1 ~ (A2 + A5 + A41 + A42)'S, 

(440.7733 + 6,766.56 + 77.5482 + 161.29)'138 

1 027 571 82 N 

W2-2 = (A2 + A3 + A41 + A43 + 2*tn*t*fr1)*Sv 
(440.7733 + 0 + 77.5482 + 0 + 2'9.5*15.02*0.8551)*138 

105 203.42 N 

W3-3 = {A2 +As+ A5 + A41 + A42 + A43 + 2*tn*t*f,,)*Sv 
(440.7733 + 0 + 6,766.56 + 77.5482 + 161.29 + 0 + 2'9.5*15.02*0.8551)'138 

~ 1 ,061 246.85 N 

92/146 

R2 3/25/2013 

Page 290 of 359 VR-00036 VP-CL03A-M-000-0004 S0



wo. 12-32 32125-D-2202-01 

Load for path 1-1 lesser of W or W 1. 1 = 1 ,026,043.39 N 
Path 1-1 through (2) & (3) = 1,271,226.21 + 739,685.65 = 2,010 911.87 N 
Path 1-1 is strongerthan W so it is acceptable per UG-41(b)(2). 

Load for path 2-2 lesser of W or W2_2 = 105,203.42 N 
Path 2-2 through (1), (4), (6) = 527,360.92 + 1,468,703.3 + 2,170,844.31 = 4 166,908.53 N 
Path 2-2 is stronger than W2_2 so it is acceptable per UG-41 (b)(1 ). 

Load for path 3-3 lesser of W or W3_3 = 1,026,043.39 N 
Path 3-3 through (2), (4) = 1,271,226.21 + 1,468,703.3 = 2 739,929.51 N 
Path 3-3 is stronger than W so it is acceptable per UG-41 (b)(2). 

R2 
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( Reinforcement Calculations for MAEP 

UG-37 Area Calculation Summary (cm2) 

For Pe = 224.31 kPa@ 120 Qc 
The opening is adequately reinforced 

A A A, A, A, As A 
required available welds 

4fi.625~ 74.343 QJlQQ.!l. 4.2884 -- 67 -!l!l5!l ~ 

UG-41 Weld Failure Path Analysis Summary 

Weld strength calculations are not required for external 
pressure 

UW-16 Weld Sizing Summary 

Weld description Required weld Actual weld 
Status 

size (mm) size(mm) 

UG-45 
Nozzle Wall 
Thickness 
Summary 

(mm) 
The nozzle 

passes UG-45 

treq I min 

!h!l.2. 11.11 

Nozzle to pad fl1let (Leg41) §. 6.67 weld size is adequate 

Pad to shell fillet {Leg42) 7.51 8.89 weld size is adequate 

Nozzle to pad groove {Upper) !l.&i. 22.2 weld size Is adequate 

Calculations for external pressure 224.31 kPa@ 120 •c 

Parallel Limit of reinforcement per UG-40 

LR MAX(d, R
0 

+ (t0 - C0 ) + (t- C)) 

MAX(618.12, 309.06 + (12.7 - 3.2) + (18.22 - 3.2)) 

618.12mm 
Outer Normal Limit of reinforcement per UG-40 

LH MIN(2.5'(t- C), 2.5'(t
0

- C
0

) + t,) 
MIN(2.5'(18.22- 3.2), 2.5'(12.7- 3.2) + 22.2) 

37.55mm 

Nozzle required thickness per UG-28 t'" = 2.82 mm 

From UG-37(d)(1) required thickness t, = 15.02 mm 

Area required per UG-37(d)(1) 

Allowable stresses: S
0 
~ 118, Sv ~ 138, SP ~ 138 MPa 

f,1 ~lesser of 1 or S0 I Sv ~ 0.8551 

R2 
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f,2 =lesser of 1 or 8 11 I Sv = 0.8551 

fr3 =lesser of f,2 or SP I Sv = 0.8551 

f,4 = lesser of 1 or SP I Sv = 1 

A 0.5*(d*t;F + 2*\11 *t;F*(1 - f,1)) 

(0.5*(618.12*15.02*1 + 2*9.5*15.02*1 *(1 · 0.8551))) I 100 

46.6259 cm2 

Area available from FIG. UG-37.1 

A1 = larger of the following= QJlQ.Qll cm2 

d*(E 1 *t- F*t,) · 2*\11 *(E1 *t- F*t,)*(1 - f,1) 

(618.12*(1*15.02 -1*15.02)- 2*9.5*(1*15.02 ·1*15.02)*(1- 0.8551)) I 100 

0.0006 cm2 

2*(1 + t11)*(E1*t- F*t,)- 2*t11*(E1*t · F*t,)*(1 - 1,1) 

(2*(15.02 + 9.5)*(1*15.02 -1*15.02) · 2*9.5*(1*15.02 -1*15.02)*(1- 0.8551)) I 100 

o cm 2 

A2 =smaller of the following= 4.2884 cm2 

A., 

A42 

As 

R2 

5*(tn ~ trn)*fr2 *t 

(5*(9.5- 2.82)*0.8551*15.02) I 100 

4.2884 cm2 

2*(111 . t,l1)*(2.5*tl1 + t.)*f,2 

(2*(9.5- 2.82)*(2.5*9.5 + 22.2)*0.8551) I 100 

5.2477 cm2 

Leg2*fr3 

(9.532*0.8551) I 100 

Q...ZZQQ cm2 

Leg2*fr4 

(12.72*1) I 100 

1.Jl.12ll cm2 

(Dp- d - 2*l11)*t;f,4 

((942.38 - 637.58)*22.2*1) I 100 

67.6656 cm2 
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Area= A1 + A2 + A41 + A42 + A5 

0.0006 + 4.2884 + 0.7755 + 1.6129 + 67.6656 

~cm2 

As Area >= A the reinforcement is adequate. 

UW-16(c)(2) Weld Check 

Inner fillet: tmln = lesser of 19 mm or tn or t
0 

= 9.5 mm 

tc(min) = lesser of 6 mm or 0.7*tmin = .6. mm 
t,1aowat) = O.?'Leg = 0.7•9.53 = 6.67 mm 

=lesser of 19 mm or t. or t = 15.02 mm 

tw(min) = 0.5*tmin = 7.51 mm 
lw(ao1oall = O.?'Leg = 0.7'12.7 = 8.89 mm 

UG-45 Nozzle Neck Thickness Check (Access Opening) 

Interpretation Vlll-1-83·66 has been applied. 

6.02 mm 

maX[ ta UG-28 • ta UG-22 ] 

max[ 6.02 , 0 ] 

6.02 mm 

Available nozzle wall thickness new, tn = 0.875.12.7 = 11.11 mm 

The nozzle neck thickness is adequate. 

External Pressure, (Corroded & at 120 'C) UG-28(c) 

Ll D0 = 703.99/609.6 = 1.1548 
D

0 
It = 609.6/2.82 = 216.0111 

From table G: A 0.000367 
From table CS-2 

B 36.3403 MPa 
Metric: 

Pa 4•Bt(3.(D
0

/t)) 
4.36,340.3/ (3.(609.6/2.82)) 
224.31 kPa 

Design thickness for external pressure P • = 224.31 kPa 

= t + Corrosion 

R2 

2.82 + 3.2 = 6·02 
mm 
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BOTTOM MANWAY {M2) 

ASME Section VIII Division 1, 2010 Edition, All Addenda Metric 

12.7 

22.2 

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

Location and Orientation 

Located on: 

Orientation: 

End of nozzle to datum line: 

Calculated as hillside: 

Distance to head center, R: 

161.92 

22.2 

Passes through a Category A joint: 

Nozzle 

Material specification: 

Description: 

Inside diameter, new: 

Nominal wall thickness: 

Corrosion allowance: 

Opening chord length: 

Projection available outside vessel, Lpr: 

9.52 

Projection available outside vessel to flange face, Lf: 

Local vessel minimum thickness: 

Liquid static head included: 

Longitudinal joint efficiency: 

Reinforcing Pad 

Material specification: 

Diameter: 

Is split: 

ASME 816.5-2009 Flange 

Description: 

R2 

BOTTOM HEAD 

315' 

-1,350 mm 

Yes 

863 mm 

No 

tw(lower) = 
Leg41 = 

tw(upper) = 

Leg42 = 

D = p 

t = e 

19.05 mm 

9.53 mm 

22.2 mm 

12.7 mm 

951.77 mm 

22.2 mm 

SA-1 06 B Smls. Pipe {11-D Metric p. 10, ln. 40) 

NPS 24 XS DN 600 

584.2 mm 

12.7 mm 

3.2mm 

608.66 mm 

238.1 mm 

390.5 mm 

19.05 mm 

52.1271 kPa 

1 

SA-516 70 (11-D Metric p. 18, ln. 19) (normalized) 

951.77 mm 

No 

NPS 24 Class 150 WN A105 
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Bolt Material: 

Blind included: 

Rated MDMT: 

Liquid static head: 

MAWP rating: 

MAP rating: 

Hydrotest rating: 

PWHT performed: 

Circumferential joint radiography: 

R2 

32125-D-2202-01 

SA-193 B7 Bolt<= 64 (11-D Metric p. 334, ln. 32) 

Yes 

-48"C per UCS-66(b)(1)(b) 

52.314 kPa 

1,694 kPa© 120"C 

1,960 kPa© 10"C 

3,000 kPa© 10"C 

No 
Spot UW-11 (b) Type 1 
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Reinforcement Calculations for Chamber MAWP 

UG-45 
Nozzle Wall 

UG-37 Area Calculation Summary (cm2) Thickness 
For P = 1,093.69 kPa@ 120 oc Summary 

The opening Is adequately reinforced (mm) 
The nozzle 

passes UG-45 

A A A, A, A3 As A 
Iraq I min 

required available welds 

BQ.9Z6;2 69.682;2 1Q.831!.l 4.5712 -· 71.6~4Z ~ §.,.9.5. 11.11 

UG-41 Weld Failure Path Analysis Summary (N) 
All failure paths are stronger than the applicable weld loads 

Weld toad Weld load Path 1·1 Weld load Path 2·2 Weld load Path 3·3 
w W1-1 strength W2-2 strength Wa-3 strength 

1 Q41 QQQ 1 066 19Q 2 Q23 Q8!.l 1 Q9 326 4 218 QZ1 112;2731 2 83~ Zfl!.l 

UW-16 Weld Sizing Summary 

Weld description 
Required weld Actual weld Status 

size (mm) size (mm) 

Nozzle to pad fillet (leg41) §. 6.67 weld size is adequate 

Pad to shell fillet (Leg42) 7.92 8.89 weld size is adequate 

Nozzle to pad groove (Upper) !.l.Jl.Q. 22.2 weld size is adequate 

CalculatiOns for mternal pressure 1 ,093.69 kPa @ 120 o C 

Fig UCS-66.2 general note (1) applies. 

Nozzle is impact test exempt to -105 o C per UCS-66(b)(3) (coincident ratio = 0.3478). 

Pad impact test exemption temperature from Fig UCS-66M Curve D = -41.06 oc 
Fig UCS-66.1 M MDMT reduction= 6.3 oc, (coincident ratio= 0.8872). 

Nozzle UCS-66 governing thk: 

Nozzle rated MDMT: 

11.11 mm 
-105 oc 

Pad UCS-66 governing thickness: 19.05 mm 

Pad rated MDMT: -47.36 oc 
Parallel Limit of reinforcement per UG-40 

LR MAX(d, R
0 

+ (t0 - C
0

) + (t- C)) 
MAX(608.66, 304.33 + (12.7- 3.2) + (19.05 - 3.2)) 

608.66 mm 
Outer Normal Limit of reinforcement per UG-40 

LH MIN(2S(t- C), 2.5.(10 - C") + t0 ) 

MIN(2.5.(19.05- 3.2), 2.5.(12.7- 3.2) + 22.2) 
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39.62 mm 
Nozzle required thickness per UG-27(c)(1) 

lm p•R, I (S;E - 0.6.P) 

1,093.6942.295.31 (118,ooo•1 . o.6·1.o93.6942) 

2.75 mm 

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

1, p•K,•oo I (2•s•E + 0.8?) 

1,093.6942.0.8985.3,9621 (2•138,ooo•1 + 0.8•1,093.6942) 

14.06 mm 

Area required per UG-37(c) 

Allowable stresses: S, = 118, Sv = 138, SP = 138 MPa 

1,1 = lesser of 1 or S, I Sv = 0.8551 

f,. = lesser of 1 or s, I Sv = 0.8551 

f,3 = lesser of f,2 or SP I Sv = 0.8551 

f,4 = lesser of 1 or SP I Sv = 1 

A d*t/F + 2*t/t/F*(1 - fr1) 

(6o8.66.14.o6•1 + 2·9.5.14.o6·1·(1 - 0.8551 n 11 oo 
85 9763 cm2 

Area available from FIG. UG-37 .1 

A1 = larger of the following= 10.8316 cm2 

d•(E1 •t- F•t,) - 2•t;(E,•t- F•t,)•(1 - f,1) 

(608.66.(1.15.85- 1.14.06) - 2·9.5.(1.15.85- 1.14.06)'(1 - 0.8551)) 1100 

10.8316 cm2 

2•(t + t,)'(E1 •t- F•t,)- 2•1, •(E,•t- F•t,)'(1 - 111 ) 

(2.(15.85 + 9.5)'(1.15.85- 1.14.06) - 2.9.5'(1.15.85- 1.14.06)'(1 - 0.8551)) 1100 

0.8574 cm2 

A2 = smaller of the following= iJiZ1.§. cm2 

R2 

5*(tn - trn)*fr/t 
(5.(9.5- 2.75)'0.8551.15.85) 1100 

4.5716 cm2 
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2'(t" - t'")'(2.5't" + t,)'f,, 
(2'(9.5- 2.75)'(2.5'9.5 + 22.2}'0.8551) I 100 

5.3019 cm2 

A41 Leg2*fr3 

(9.532'0.8551) I 100 

0.7755 cm2 

A42 Leg2*fr4 
(12.72'1) I 100 

1.6129 em' 

As (DP- d - 2't0}'t;f,4 
((951.77- 627.92)'22.2'1) I 100 

71.8947 cm 2 

Area = A1 + A2 + A41 + A42 + As 

10.8316 + 4.5716 + 0.7755 + 1.6129 + 71.8947 

89.6863 cm2 

As Area >= A the reinforcement is adequate. 

UW-16(c)(2) Weld Check 

Inner fillet: tmlo = Jesser of 19 mm or t
0 

or t, = 9.5 mm 

tc(min) =lesser of 6 mm or 0.7*tmin = .2 mm 

tc(act"•'l = 0.7'Leg = 0.7'9.53 = 6.67 mm 

Outer fillet: tmlo = Jesser of 19 mm ort, or t = 15.85 mm 

t.-(mlo) = 0.5'tmlo = 7.92 mm 

tw(acwat) = 0.7'Leg = 0.7'12.7 = 8.89 mm 

UG-45 Nozzle Neck Thickness Check (Access Opening) 

Interpretation V\11-1-83-66 has been applied. 

ta UG-27 P'R I (S'E- 0.6'P) + Corrosion 

1 ,093.881'295.3 I (118,000'1 - 0.6'1 ,093.881) + 3.2 

5.95 mm 

ta max( ta UG-27 ' ta UG-22 j 
max[ 5.95 , 0] 
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5.95 mm 

Available nozzle wall thickness new, t
0 
~ 0.875.12.7 ~ 11.11 mm 

The nozzle neck thickness is adequate. 

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

Groove weld in tension: 

Nozzle wall in shear: 

Inner fillet weld in shear: 

Outer fillet weld in shear: 

0.74.138~ 102.12 MPa 

0.7.118 ~ 82.6 MPa 

0.49.118 ~ 57.82 MPa 

0.49.138 ~ 67.62 MPa 

Upper groove weld in tension: 0.74.138 ~ 102.12 MPa 
Strength of welded joints: 

(1) Inner fillet weld in shear 
(n/2)"Nozzle oo•Leg•s; ~ (n /2)"609.6•9.53.57.82 ~ 527,360.92 N 

(2) Outer fillet weld in shear 
(n/2)"Pad oo•Leg•so ~ (n/2)"951.77.12.7"67.62 ~ 1,283,900.31 N 

(3) Nozzle wall in shear 
(n/2)"Mean nozzle dia•t;s. ~ (n/2)"600.1•9.5.82.6 ~ 739,685.65 N 

(4) Groove weld in tension 
(n/2)"Nozzle oo•tw•s

9 
~ (n/2)"609.6.15.85•1 02.12 ~ 1,549,865.49 N 

(6) Upper groove weld in tension 
(n/2).Nozzle oo·vs. ~ (n/2)"609.6.22.2.1 02.12 ~ 2,170,844.31 N 

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

W (A- A1 + 2•t;f,,.(E1•t- F•t,))"Sv 

(8,597.6263- 1,083.1591 + 2·9.5•o.8551.(1.15.85- 1.14.06))"138 

1 041 004.67 N 

W1_1 ~ (A2 + A5 + A41 + A.,j•sv 

(457.1604 + 7,189.47 + 77.5482 + 161.29)"138 

1 088 194.83 N 

W2_2 = (A2 + A3 + A41 + A43 + 2*t/t*fr1)*Sv 
(457.1604 + o + 77.5482 + o + 2·9.5.15.85.0.8551 )"138 

109 325.75 N 

W3-3 = (A2 + A3 +As+ A41 + A42 + A43 + 2*tn*t*frt)*Sv 

R2 

(457.1604 + 0 + 7,189.47 + 77.5482 + 161.29 + 0 + 2·9.5.15.85.0.8551 )"138 

1,123 730.78 N 
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Load for path 1-1 lesser of W or W 1.1 = 1 ,041 ,004.67 N 
Path 1-1 through (2) & (3) = 1,283,900.31 + 739,685.65 = 2 023,585.96 N 
Path 1-1 is stronger than W so it is acceptable per UG·41 (b)(2). 

Load for path 2-21esser of W or W2_2 = 109,325.75 N 
Path 2-2 through (1 ), (4), (6) = 527,360.92 + 1 ,549,865.49 + 2,170,844.31 = 4,248 070.72 N 
Path 2-2 is stronger than W2_2 so it is acceptable per UG-41 (b)(1 ). 

Load for path 3-3 lesser of W or W3_3 = 1,041 ,004.67 N 
Path 3-3 through (2), (4) = 1,283,900.31 + 1,549,865.49 = 2 833 765.8 N 
Path 3-3 is stronger than W so it is acceptable per UG-41 (b)(2). 

R2 
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Reinforcement Calculations for MAEP 

UG-45 
Nozzle Wall 

UG-37 Area Calculation Summary (cm2) Thickness 
For Pe = 250.06 kPa@ 120 Qc Summary 

The opening is adequately reinforced (mm) 
The nozzle 

passes UG-45 

A A A, A, A, .. A 
lreq lmln required available welds 

46.4223 78.9312 -- 4.6464 -- 71.8947 ~ !ill± 11.11 

UG-41 Weld Failure Path Analysis Summary 

Weld strength calculations are not required for external 
pressure 

UW-16 Weld Sizing Summary 

Weld description 
Required weld Actual weld Status 

size (mm) size (mm) 

Nozzle to pad fillet (leg41) ll. 6.67 weld size is adequate 

Pad to shelllll!et (Leg42) 7.92 8.89 weld size is adequate 

Nozzle to pad groove (Upper) §Jili 22.2 weld size is adequate 

Calculations for external pressure 250.06 kPa @ 120 "C 

Parallel Limit of reinforcement per UG-40 

LR MAX(d, R, + (t,- C,) + (t- C)) 

MAX(608.65, 304.32 + (12.7- 3.2) + (19.05- 3.2)) 

608.65 mm 
Outer Normal Limit of reinforcement per UG-40 

LH MIN(2.5*(t- C), 2.5*(t,- C,) + t,) 

MIN(2.5*(19.05- 3.2), 2.5*(12.7- 3.2) + 22.2) 

39.62 mm 

Nozzle required thickness per UG-26 tm = 2.64 mm 

From UG-37(d)(1) required thickness t, = 15.65 mm 

Area required per UG-37(d)(1) 

Allowable stresses: S, = 118, Sv = 138, SP = 138 MPa 

f,1 = lesser of 1 or s, I Sv = 0.8551 

R2 
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f,2 =lesser of 1 or S0 I Sv = 0.8551 

f"' = lesser of f,2 or SP I Sv = 0.8551 

f,4 = lesser of 1 or SP I Sv = 1 

A 0.5'(d't(F + 2't0't(F'(1 · f,1)) 

(0.5'(608.65'15.85'1 + 2'9.5'15.85'1'(1 - 0.8551))) I 100 

48.4523 em2 

Area available from FIG. UG-37.1 

A1 = larger of the following= .Q em2 

d'(E(t- F't,)- 2't;(E(t- F't,)'(1 - 1,1) 

(608.65'(1'15.85 - 1 *15.85) · 2'9.5'(1'15.85- 1'15.85}'(1 - 0.8551 )) I 100 

0 em2 

2*(t + t0}'(E1 *t- F't,)- 2*tn'(E1't- F't,)'(1 - 1,1) 

(2'(15.85 + 9.5}'(1'15.85- 1'15.85) - 2'9.5'(1'15.85 - 1'15.85)'(1 - 0.8551)) I 100 

0 em2 

( A2 = smaller of the following= 4.6484 em2 

5*(tn- trn}*fr2*t 

(5'(9.5- 2.64)'0.8551'15.85} I 100 

4.6484 em2 

2'(!0 - t'"}*(2.5't0 + t0}*f,2 

(2'(9.5- 2.64}'(2.5*9.5 + 22.2}'0.8551) I 100 

5.3903 em2 

A41 Leg2*fr3 
(9.532'0.8551) I 1 oo 
0.7755 em2 

A42 Leg2*fr4 
(12.72'1) I 100 

1.Jl.1jill em2 

A5 (Dp- d - 2't
0
)'t;f,4 

R2 

((951.77- 627.92)'22.2'1) I 100 
71.8947 em2 
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( Area= A1 + A2 + A41 + A42 + A5 

0 + 4.6484 + 0.7755 + 1.6129 + 71.8947 

78.9315 cm2 

As Area >= A the reinforcement is adequate. 

UW-16(c)(2) Weld Check 

Inner fillet: tmtn = lesser of 19 mm or tn or t, = 9.5 mm 

tc(min) = lesser of 6 mm or 0.7*tmin = .Q. mm 
t,1aotuet) = 0.7*Leg = 0.7*9.53 = 6.67 mm 

Outer fillet: tmln = lesser of 19 mm or t, or t = 15.85 mm 

l,;mtn) = 0.5*tmln = 7.92 mm 

l,;aotuet) = 0.7*Leg = 0.7*12.7 = 8.89 mm 

UG-45 Nozzle Neck Thickness Check (Access Opening) 

Interpretation Vlll-1-83-66 has been applied. 

ta UG-28 5.84 mm 

t, max[ ta UG-28 ' ta UG-22 1 
max[ 5.84 , 0] 

5.84 mm 

Available nozzle wall thickness new, tn = 0.875*12.7 = 11.11 mm 

The nozzle neck thickness is adequate. 

External Pressure, (Corroded & at120 'C) UG-28(c) 

LID, = 542.21 1609.6 
D, It = 609.612.64 
From table G: A 
From table CS-2 

B 
Metric: 

P, 4*BI(3*(D
0

It)) 

= 0.8895 
= 230.8405 
0.000436 

43.2924 MPa 

4*43,292.451 (3*(609.612.64)) 
250.06 kPa 

Design thickness for external pressure P a= 250.06 kPa 

= t + Corrosion 

R2 

2.64 + 3.2 = 
5·84 

mm 
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wo. 12-32 32125-D-2202-01 107/146 

SIGHT GLASS (SG1 A) 

ASME Section VIII Division 1, 2010 Edition, A11 Addenda Metric 

,. 
19.05 I 

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

Location and Orientation 
Located on: 

Orientation: 

Nozzle center line offset to datum line: 

End of nozzle to shell center: 

Passes through a Category A joint: 

Nozzle 

Material specification: 

Inside diameter, new: 

Nominal wall thickness: 

Corrosion allowance: 

Projection available outside vessel, Lpr: 

Internal projection, h"'w: 

Local vessel minimum thickness: 

Liquid static head included: 

Longitudinal joint efficiency: 

R2 

tw(lower) = 19.05 mm 

Leg41 ~ 9.52 mm 

Leg43 ~ 6.35 mm 

9.52 hnew = 25mm 

6.35 

3962 mm O.D. SHELL 
225° - Dwg shows 2028 
2,018 mm -10mm will not change the calculation 

1,993.7 mm 

No 

SA-516 70 (11-D Metric p. 18, ln. 19) (normalized) 

146 mm 

54.5 mm 

3.2 mm 

12.7 mm 

25mm 

19.05 mm 

20.0279 kPa 

1 
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Reinforcement Calculations for Chamber MAWP 

UG-45 
Nozzle Wall 

UG·37 Area Calculation Summary (cm 2) Thickness 
For P = 1,061.59 kPa@ 120 oc Summary 

The opening is adequately reinforced (mm) 
The nozzle 

passes UG-45 

A A A1 Az A, A, A 
lreq lmln required available welds 

27.9921 ~ 1...QQ.1;). 12.88Q[l 2QJill -- ~ 11.31 54.5 

UG-41 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 Actual weld 
throat size (mm) throat size (mm) 

Status 

Nozzle to shell fillet {Leg41) §. 6.66 weld size is adequate 

Calculations for mternal pressure 1,061.59 kPa@ 120 "C 

Nozzle impact test exemption temperature from Fig UCS-66M Curve D = -41.06 "C 
Fig UCS-66.1 M MDMT reduction= 2.3 "C, (coincident ratio= 0.9585). 

Nozzle UCS-66 governing thk: 19.05 mm 

Nozzle rated MDMT: -43.36 "C 
Parallel Limit of reinforcement per UG-40 

LR MAX(d, Rn + (tn - Cn) + (t- C)) 
MAX(152.4, 76.2 + (54.5 - 3.2) + (19.05 · 3.2)) 

152.4 mm 
Outer Normal Limit of reinforcement per UG·40 

LH MIN(2.5•(t- C), 2.5•(tn · C0 ) + t,) 
MIN(2.5.(19.05 · 3.2), 2.5.(54.5- 3.2) + 0) 

39.62 mm 
Inner Normal Limit of reinforcement per UG-40 

L
1 

MIN(2.5•(t- C), 2.5•(t
1 

• C
0

- C)) 

MIN(2.5.(19.05- 3.2), 2.5.(54.5 · 3.2- 3.2)) 

39.62 mm 

R2 
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Nozzle required thickness per UG-27(c)(1) 

tm P*R, I (S;E - 0.6*P) 

1 ,061.5949*76.21 (138,000*1 - 0.6*1 ,061.5949) 

0.59 mm 

Required thickness t, from UG-37(a) 

t, P*R
0 

I (S*E + 0.4*P) 

1 ,061.5949*1 ,981 I (138,000*1 + 0.4*1 ,061.5949) 

15.19 mm 

Area required per UG-37(c) 

Allowable stresses: S
0 

= 138, Sv = 138 MPa 

f,1 = lesser of 1 or S0 I Sv = 1 

f,2 = lesser of 1 or S0 I Sv = 1 

A d*\*F + 2*t;t/F*(1 - f,1) +Tapped hole area loss 

(152.4*15.19*1 + 2*51.3*15.19*1*(1 - 1)) 1100 + 4.8387 

27.9921 em2 

Area available from FIG. UG-37.1 

A1 = larger of the following= 1.0013 em2 

d*(E 1*t- F*t,)- 2*t;(E1*t- F\)'(1 - f,1) 

(152.4*(1*15.85 -1*15.19)- 2*51.3*(1*15.85 -1*15.19)'(1 -1)) 1100 

1.0013 em 2 

2*(1 + t0}'(E1*t- F*t,)- 2*t;(E1*t- F*t,)'(1 - f,1) 

(2*(15.85 + 51.3)'(1*15.85 - 1*15.19) - 2*51.3*(1*15.85- 1*15.19)*(1 - 1)) 1100 

0.8826 em2 

A2 = smaller of the following= 12 8806 em 2 

R2 

2*(tn - trn)*fr2 *Lpr 
(2'(51.3- 0.59)'1*12.7) 1100 

12.8806 em 2 

2*{tn - tm)*fr2*Lpr 
(2*(51.3- 0.59)*1*12.7) 1100 

12.8806 em 2 
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A3 = smaller of the following= gQ.ll.Z1 cm 2 

5*t*ttfr2 

(5*15.85*48.1*1) I 100 

~cm2 

5*ttttfr2 

(5*48.1*48.1*1) I 100 

115.6786 cm2 

2*h*ti*fr2 

(2*21.8*48.1*1) I 100 

gQ.ll.Z1 cm2 

A41 Leg2*fr2 
(9.522*1) I 100 

0.9065 cm 2 

A43 Leg2*fr2 
(1.782*1)1100 

Q...Q;llfi cm 2 

Area= A1 +A, + A3 + A41 + A43 

32125-D-2202-01 

= 1.0013 + 12.8806 + 20.971 + 0.9065 + 0.0316 

35.791 cm2 

As Area>= A the reinforcement is adequate. 

UW-16(c) Weld Check 

Fillet weld: tmto = lesser of 19 mm or t, or t = 15.85 mm 
tc(min) =lesser of 6 mm or 0.7*tmin = .6. mm 
tc(•c'"''l = O.Z'Leg = 0.7'9.52 = 6.66 mm 

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 

ta UG-27 P*R I (S*E- 0.6*P) + Corrosion 

1 ,061.5949*76.2 I (138,000*1 · 0.6*1 ,061.5949) + 3.2 

3.79 mm 

ta max[ ta UG-27 • ta UG-22 ] 
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max[ 3.79 , 0] 

3.79 mm 

tb1 = P*R0 I (S*E + 0.4*P) +Corrosion 

32125-D-2202-01 

1 ,061.5949*1 ,981 I (138,000*1 + 0.4*1 ,061.5949) + 3.2 

18.39 mm 

tb, max[ t.,, • tb UG16 l 
max[ 18.39, 4.7] 

18.39 mm 

tb min[ tb3 , tb1 ] 

min[ 11.31 , 18.39] 

11.31 mm 

tua-45 max[ ta , tb ] 
max[ 3.79, 11.31 ] 

11.31 mm 

Available nozzle wall thickness new, t, = 54.5 mm 

The nozzle neck thickness is adequate. 

R2 
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Reinforcement Calculations for MAEP 

UG-37 Area Calculation Summary (cm2) 

For Pe = 221.4 kPa@ 120 oc 
The opening is adequately reinforced 

A A A 
required available A1 A, A, As welds 

1 (1.~161 31.!l323 -- 12.9232 2Q.lli -- 0.9381 

UG-41 Weld Failure Path Analysis Summary 

Weld strength calculations are not required for 
external pressure 

UW-16 Weld Sizing Summary 

Weld description 
Required weld Actual weld 

throat size (mm) throat size (mm) 

UG-45 
Nozzle Wall 
Thickness 
Summary 

(mm) 
The nozzle 

passes UG-45 

treq lmrn 

§.&ll. 54.5 

Status 

Nozzle to shell fillet {Leg41) fi 6.66 weld size is adequate 

Calculations for external pressure 221.4 kPa@ 120 "C 

Parallel Limit of reinforcement per UG-40 

LR MAX(d, Rn + (tn- Cn) + (t- C)) 
MAX(152.4, 76.2 + (54.5- 3.2) + (19.05- 3.2)) 

152.4 mm 
Outer Normal Limit of reinforcement per UG-40 

LH MIN(2.5*(t- C), 2.5*(tn- Cn) + t.) 
MIN(2.5*(19.05- 3.2), 2.5*(54.5- 3.2) + 0) 

39.62 mm 
Inner Normal Limit of reinforcement per UG-40 

L1 MIN(2.5*(t- C), 2.5*(\- Cn -C)) 
MIN(2.5*(19.05- 3.2), 2.5'(54.5- 3.2- 3.2)) 

39.62 mm 

Nozzle required thickness per UG-28 tm = 0.42 mm 

From UG-37(d)(1) required thickness t, = 15.85 mm 

R2 
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Area required per UG-37(d)(1) 

Allowable stresses: S
0 

= 138, S, = 138 MPa 

f,1 = lesser of 1 or S0 I S, = 1 

f,2 =lesser of 1 or Sn IS,= 1 

A 0.5.(d•t:F + 2•t
0
•t:F•(1 · f,1)) +Tapped hole area loss 

(0.5.(152.4.15.85.1 + 2•51.3•15.85•1•(1 - 1))) 1 1 oo + 4.8387 

16.9161 cm2 

Area available from FIG. UG-37.1 

A1 = larger of the following= Q cm2 

d•(E,•t · F•t,) · 2•tn •(E,•t- F•t,)"(1 - f,1) 

(152.4.(1.15.85- 1•15.85)- 2 .• 51.3.(1.15.85- 1•15.85).(1 -1)) I 100 

0 cm2 

2•(t + t,)"(E1•t- F•\)- 2•tn •(E1•t- F•t,)"(1 - f,1) 

(2.(15.85 + 51.3)"(1.15.85- 1.15.85) - 2.51.3.(1.15.85 - 1.15.85)"(1 - 1)) 1 1 oo 
0 cm2 

A2 = smaller of the following= 12.9232 cm2 

2*(tn- trn)*fr2 *Lpr 
(2.(51.3- 0.42)"1.12.7) I 100 

12.9232 cm2 

2*(tn- trn)*fr2 *Lpr 

(2.(51.3- 0.42)•1•12. 7) I 100 

12.9232 cm2 

A3 = smaller of the following= 2QJlZ1 cm2 

R2 

5*t*ttfr2 

(5.15.85.48.1•1) I 100 

38.118 cm2 

5*t(ttfr2 

(5.48.1.48.1•1) I 100 

115.6786 cm2 

2*h*ti*fr2 

(2.21.8*48.1•1) I 100 

20.971 cm2 
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A41 Leg2*fr2 
(9.522'1) 1100 

~cm2 

A43 Leg2*fr2 

(1.782'1) 1100 

lLQ;ll6. cm2 

Area~ A1 + A2 + A3 + A41 + A43 

32125-D-2202-01 

0 + 12.9232 + 20.971 + 0.9065 + 0.0316 
34.8323 cm2 

As Area >~ A the reinforcement is adequate. 

UW-16(c) Weld Check 

Fillet weld: tmln ~ lesser of 19 mm or In or t ~ 15.85 mm 
tc(min) =lesser of 6 mm or O.?*tmin = § mm 
tc(actoall ~ 0.7'Leg ~ 0.7'9.52 ~ 6.66 mm 

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 

ta UG-28 3.62 mm 

m BX[ Ia UG-28 • Ia UG-22 1 
max[ 3.62 , 0 1 

3.62 mm 

tb2 P'R0 I (S'E + 0.4'P) +Corrosion 

221.3986'1 ,981 I (138,000'1 + 0.4'221.3986) + 3.2 

6.38 mm 

tb2 max[ tb2 • lb uc1e 1 
max[ 6.38, 4.71 

6.38 mm 

R2 

min[ tb3 ' tb2 1 
min[ 11.31 , 6.381 

6.38 mm 
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tuG.4s max[ t, , t"] 
max[ 3.62 , 6.38] 

6.38 mm 

32125-D-2202-01 

Available nozzle wall thickness new, t, = 54.5 mm 

The nozzle neck thickness is adequate. 

External Pressure, (Corroded & at 120 "C) UG-28(c) 

L/ D
0 

= 16.81 I 255 = 0.0659 
D

0 
It = 255 I 0.42 = 604.2399 

From table G: A = 0.001822 
From table CS-2 
Metric: 

B = 1 00.3343 MPa 

P, 4•9 I (3.(D
0 
It)) 

4.100,334.251 (3.(2551 0.42)) 
221.4 kPa 

Design thickness for external pressure P, = 221.4 kPa 

t, = t + Corrosion 0.42 + 3.2 = 3.62 
mm 

R2 
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SIGHT GLASS (SG1 B) 

ASME Section VIII Division 1, 2010 Edition, A11 Addenda Metric 

!'-9.52 

r--~~ ------ -"-

! 19.05"'-J,.--+-1 :4il 19.05 
I ;,j, 

;J 
I I 

T T I 'L'=~~'--T25 ___ _ 
--c IE-- 6.35 

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

Location and Orientation 

Located on: 

Orientation: 

Nozzle center line offset to datum line: 

End of nozzle to shell center: 

Passes through a Category A joint: 

Nozzle 

3962 mm O.D. SHELL 

225° 

1,528 mm 

1,993.7 mm 

No 

tw(lower) = 19.05 mm 
Leg41 = 9.52 mm 

Leg43 = 6.35 mm 

hnew = 25 mm 

Material specification: 

Inside diameter, new: 

SA-516 70 (11-D Metric p. 18, ln. 19) (normalized) 

146 mm 

Nominal wall thickness: 54.5 mm 

Corrosion allowance: 3.2 mm 

Projection available outside vessel, Lpr: 12.7 mm 

Internal projection, hnew: 25 mm 

Local vessel minimum thickness: 19.05 mm 

Liquid static head included: 24.8294 kPa 

Longitudinal joint efficiency: 1 

R2 
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Reinforcement Calculations for Chamber MAWP 

UG-37 Area Calculation Summary (cm2) 

For P = 1,066.4 kPa@ 120 "C 
The opening Is adequately reinforced 

A A A 
required available A, A, A, As welds 

28.Q966 3~.68~~ ~ ~ 2QJill. -- QJlW 

UG-41 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 Actual weld 
throat size (mm) throat size (mm) 

UG-45 
Nozzle Wall 
Thickness 
Summary 

(mm) 
The nozzle 

passes UG·45 

lreq lmln 

11&1. 54.5 

Status 

Nozzle to shell fl1!et (Leg41) §. 6.66 weld size is adequate 

Calculations for internal pressure 1 ,066.4 kPa @ 120 'C 

Nozzle impact test exemption temperature from Fig UCS-66M Curve D = ·41.06 •c 
Fig UCS-66.1M MDMT reduction= 2.1 'C, (coincident ratio= 0.9629). 

Nozzle UCS-66 governing thk: 19.05 mm 

Nozzle rated MDMT: -43.16 'C 
Parallel Limit of reinforcement per UG-40 

LR MAX(d, Rn + (t
0

- C
0

) + (t- C)) 

MAX(152.4, 76.2 + (54.5- 3.2) + (19.05- 3.2)) 

152.4 mm 
Outer Normal Limit of reinforcement per UG-40 

LH MIN(2.5•(t- C), 2.5'(t0 - C
0

) + t,) 
MIN(2.5.(19.05- 3.2), 2.5.(54.5- 3.2) + 0) 

39.62 mm 
Inner Normal Limit of reinforcement per UG-40 

L1 MIN(2.5.(t- C), 2.5•(t1- C
0

- C)) 

MIN(2.5.(19.05 - 3.2), 2.5.(54.5 - 3.2 - 3.2)) 

39.62 mm 

R2 
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Nozzle required thickness per UG-27(c)(1) 

tm P'Rn I (S
0 
'E- 0.6'P) 

1 ,066.3964'76.21 (138,000'1 - 0.6'1 ,066.3964) 

0.59 mm 

Required thickness t, from UG-37(a) 

t, P'R
0 

I (S'E + 0.4'P) 

1 ,066.3964'1 ,981 I (138,000'1 + 0.4'1 ,066.3964) 

15.26 mm 

Area required per UG-37(c) 

Allowable stresses: S
0 

= 138, Sv = 138 MPa 

f,1 = lesser of1 or S
0 

I Sv = 1 

f,2 =lesser of1 or S 0 I Sv = 1 

A d'I(F + 2'1, 't(F*(1 -f,) +Tapped hole area loss 

(152.4'15.26'1 + 2'51.3'15.26'1'(1 -1)) 1100 + 4.8387 

28.0966 em2 

Area available from FIG. UG-37.1 

A1 = larger of the following= 0.8968 em2 

d'(E1 *t- F't,) - 2*t0 '(E1 't- F't,)*(1 - f,1) 

(152.4*(1 *15.85- 1 '15.26) - 2'51.3*(1 '15.85- 1 '15.26)'(1 - 1)) 1100 
0.8968 em' 

2'(t + t0)'(E1 't- F't,)- 2'tn'(E1 't- F*t,)'(1 -f,1) 

(2'(15.85 + 51.3)'(1 '15.85- 1 '15.26) - 2'51.3*(1 '15.85 - 1 '15.26)'(1 - 1)) 1100 

0.7903 em2 

A2 = smaller of the following= 12Jl!l. em2 

R2 

2*(t0 - trn)*fr/Lpr 
(2'(51.3- 0.59)'1 '12.7) 1100 

12.88 em2 

2*(tn - trn)*fr2*Lpr 

(2'(51.3 - 0.59)'1 *12.7) 1100 

12.88 em2 
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A3 = smaller of the following= £QJll1 cm2 

5*t*t(fr2 

(5.15.85.48.1.1) I 100 

38.118 cm 2 

5*ttttfr2 

(5.48.1.48.1•1) I 100 

115.6786 cm2 

2*h*ttfr2 

(2.21.8.48.1•1) I 100 

£QJll1 cm 2 

A41 Leg2*fr2 
(9.522•1) I 100 

Q.JlQill2 cm 2 

A43 Leg2*fr2 
(1.782.1) I 100 

QJlllicm2 

Area= A1 + A2 + A3 + A41 + A43 

32125-D-2202-01 

0.8968 + 12.88 + 20.971 + 0.9065 + 0.0316 

35.6859 cm2 

As Area >= A the reinforcement is adequate. 

UW-16(c) Weld Check 

Fillet weld: tm;n = lesser of 19 mm ort
0 

or t = 15.85 mm 
tc(min) =lesser of 6 mm or 0.7*tmin = Q mm 
t,1aotuatl = O.?'Leg = 0.7'9.52 = 6.66 mm 

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 

p•R I (S•E - 0.6.P) + Corrosion 

1,066.3964.76.2 I (138,000•1 - 0.6•1 ,066.3964) + 3.2 

3.79 mm 

ta max[ ta UG-27 I ta UG-22 ] 
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max[ 3.79 , 0] 

3.79 mm 

tb1 P'R0 I (S'E + 0.4'P) +Corrosion 

32125-D-2202-01 

1,066.3964'1,981/ (138,000'1 + 0.4'1 ,066.3964) + 3.2 

18.46 mm 

tb, max[ tb, 'tb uo,,l 
max[ 18.46 , 4.7] 

18.46 mm 

tb min[ tb3 , tb1 ] 

min[ 11.31, 18.46] 

11.31 mm 

tu0 _45 max[ t. , tb ] 
max[ 3.79, 11.31 ] 

11.31 mm 

Available nozzle wall thickness new, t
0 

= 54.5 mm 

The nozzle neck thickness is adequate. 

R2 
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Reinforcement Calculations for MAEP 

UG-37 Area Calculation Summary (cm2) 

ForPe=221.4kPa@120 oc 
The opening Is adequately reinforced 

A A A 
required available A1 A, A, A, 

welds 

1(i.9161 ~4.8323 -- 12.9232 20.971 -- QEl.8.1 

UG-41 Weld Failure Path Analysis Summary 

Weld strength calculations are not required for 
external pressure 

UW-16 Weld Sizing Summary 

Weld description 
Required weld Actual weld 

throat size (mm) throat size (mm) 

UG-45 
Nozzle Wall 
Thickness 
Summary 

(mm) 
The nozzle 

passes UG-45 

troq \min 

6.38 54.5 

Status 

Nozzle to shell fillet (leg41) Q 6.66 weld size Is adequate 

Calculations for external pressure 221.4 kPa@ 120 •c 

Parallel Limit of reinforcement per UG-40 

LR MAX(d, R
0 

+ (t
0

- C
0

) + (t- C)) 

MAX(152.4, 76.2 + (54.5- 3.2) + (19.05 - 3.2)) 

152.4 mm 
Outer Normal Limit of reinforcement per UG-40 

LH MIN(2.5•(t- C), 2.5•(t
0

- C
0

) + t,) 
MIN(2.5'(19.05- 3.2), 2.5.(54.5- 3.2) + 0) 

39.62 mm 
Inner Normal limit of reinforcement per UG-40 

L1 MIN(2.5•(t- C), 2.5.(i- Cn- C)) 

MIN(2.5.(19.05- 3.2), 2.5.(54.5- 3.2 - 3.2)} 

39.62 mm 

Nozzle required thickness per UG-28 t'" = 0.42 mm 

From UG-37(d)(1) required thickness t, = 15.85 mm 

R2 
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Area required per UG-37(d)(1) 

Allowable stresses: s, = 138, Sv = 138 MPa 

f,1 = lesser of 1 or S, I Sv = 1 

fr2 = lesser of 1 or S, I Sv = 1 

A 0.5'(d't(F + 2't,'t(F'(1 - f,1)) +Tapped hole area loss 

(0.5'(152.4'15.85'1 + 2'51.3*15.85*1*(1 -1))) I 100 + 4.8387 

t 6.916t em2 

Area available from FIG. UG-37.1 

A1 = larger of the following= Q. em2 

d*(E 1 *t- F*t,) - 2*t, *(E1't- F*t,)'(1 - f,1) 

(152.4*(1*15.85 -1*15.85)- 2*51.3*(1*15.85 -1*15.85)'(1 -1)) I 100 

0 em2 

2*(t + t,)*(E1 *t- F*~)- 2'!, *(E1 *t- F'~)*(t - fr1) 

(2*(15.85 + 51.3)'(1*15.85- 1'15.85) - 2'51.3'(1'15.85- 1'15.85)'(1 - 1)) I 100 

0 em2 

A2 =smaller of the following= 12.9232 em2 

2*(tn- trn)*fr2 *Lpr 
(2'(51.3 - 0.42)'1'12.7) I 100 

12.9232 em2 

2*(tn - trn)*fr2 *Lpr 
(2'(51.3- 0.42)'1'12.7) I 100 

12.9232 em2 

A3 =smaller of the following= 20.971 em2 

R2 

5*t*ttfr2 

(5'15.85*48.1'1) I tOO 

~em2 

5*ftttfr2 
(5'48.1'48.1'1) I 100 

115.6786 em 2 

2*h*ttfr2 

(2'21.8'48.1'1) I 100 

20.971 em 2 
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A41 Leg2•f,2 
(9.522'1) j 100 

~cm2 

A43 Leg2*frz 
(1.782'1)1100 

0.0316 cm2 

Area= A1 + A2 + A3 + A41 + A43 

32125-D-2202-01 

0 + 12.9232 + 20.971 + 0.9065 + 0.0316 

34.8323 cm2 

As Area >= A the reinforcement is adequate. 

UW-16(c) Weld Check 

Fillet weld: tmlo =lesser of 19 mm or t" or t = 15.85 mm 
tc(mln) =lesser of 6 mm or 0.7*tmln = Q. mm 
t,1,ctu,J) = 0.7'Leg = 0.7'9.52 = 6.66 mm 

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 

t, 

3.62 mm 

max[ ta UG-28 ' ta UG-22 ] 

max[ 3.62 , 0 1 

3.62 mm 

tb2 P'R0 I (S"E + 0.4"P) +Corrosion 

221.3986"1 ,981 I (138,000"1 + 0.4'221.3986) + 3.2 

6.38 mm 

tb2 max[ tb2 ' tb UG16 1 
max[ 6.38, 4.71 

6.38 mm 

R2 

min[ tb3 , tb2 1 
min[ 11.31 , 6.38 1 

6.38 mm 
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tuG-45 max[ t, , t"] 
max[ 3.62 , 6.38] 

6.38 mm 

32125-D-2202-01 

Available nozzle wall thickness new, t
0 

= 54.5 mm 

The nozzle neck thickness is adequate. 

External Pressure, (Corroded & at 120 •c) UG-28(c) 

LIDO = 16.81/255 
D

0 
It = 255/ 0.42 

From table G: A 
From table CS-2 
Metric: 

B 

= 0.0659 
= 604.2399 

0.001822 

100.3343 MPa 

P, 4•B/(3.(D
0

1t)) 
4.100,334.25/ (3.(255/ 0.42)) 
221.4 kPa 

Design thickness for external pressure P a = 221.4 kPa 

= t + Corrosion 

R2 

0.42 + 3.2 = 
3·62 

mm 
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Method of seismic analysis: 

Importance Factor: 

Location: 

5% Damped Spectral Response Accel. at T ~ 0.2s 

5% Damped Spectral Response Accel. at T ~ 0.5s 

5% Damped Spectral Response Accel. at T ~ 1.0s 

5% Damped Spectral Response Accel. at T ~ 2.0s 

Site Class: 

Acceleration-based Site Coefficient: 

Velocity-based Site Coefficient: 

Ductility-related force modification factor: 

Overstrength-related force modification factor: 

Vertical Accelerations Considered: 

Vessel Characteristics 

Vessel height: 19.0735 ft (5.81 m) 
Vessel Weight: 

Operating, Corroded: 179,796lb (81,554 kg) 

Empty, Corroded: 57,783 lb (26,21 0 kg) 

Vacuum, Corroded: 179,796 lb (81 ,554 kg) 

Period of Vibration Calculation 

Fundamental Period, T: 

Operating, Corroded: 0.484 sec (I~ 2.1 Hz) 

Empty, Corroded: 0.272 sec (I~ 3.7 Hz) 

Vacuum, Corroded: 0.484 sec (I~ 2.1 Hz) 

Seismic Code 

NBC Canada 2005 

IE~ 1.3000 

Fort McMurray, Alberta 

s.(o.2) ~ o.12oo 

s.(o.5) ~ o.o56o 

s.(1.0) ~ o.o23o 

s.(2.0) ~ o.ooso 

D 

Fa~ 1.3000 

Fv ~ 1.4000 

Rd ~ 2.5000 

R
0 
~ 1.0000 

No 

The fundamental period of vibration T (above) is calculated using the Rayleigh method of approximation: 

T ~ 2 ' PI ' Sqr( (Sum(W1' y1
2 )) I (g' Sum(W1' y1)) ), where 

W1 is the weight of the jlh lumped mass, and 
y

1 
is its deflection when the system is treated as a cantilever beam. 

Seismic Shear Reports: 

Operating Corroded 
Empty Corroded 
Vacuum, Corroded 
Base Shear Calculations 

R2 
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Seismic Shear Report: Operating, Corroded 

Component 
Elevation of bottom Elastic modulus E Inertia I 

above base (mm) (MPa) (m4) 

TOP HEAD 4,763 196,800.0 

3962 mm O.D. SHELL (lop) 2,376 196,800.0 0.3825 

SUPPORT LEG 0 199,948.0 0.0352 

3962 mm O.D. SHELL (bottom) 2,376 196,800.0 0.3825 

BOTIOM HEAD 2,376 196,800.0 . 
'Moment of Inertia I varies over the length of the component 

Se1sm1c Shear Report: Empty, Corroded 

Component 
Elevation of bottom Elastic modulus E Inertia I 

above base (mm) (MPa) (m4) 

TOP HEAD 4,763 202,272.2 

3962 mm 0.0. SHELL (top) 2,376 202,272.2 0.3825 

SUPPORT LEG 0 199,948.0 0.0352 

3962 mm O.D. SHELL {bottom) 2,376 202,272.2 0.3825 

BOTTOM HEAD 2,376 202,272.2 

'Moment of Inertia I varies over the length of the component 

Se1sm1c Shear Report: Vacuum, Corroded 

Component 
Eleva1ion of bottom Elastic modulus E lnerlla 1 

above base {mm) (MPa) (m4) 

TOP HEAD 4,763 196,800.0 

3962 mm O.D. SHELL (top) 2,376 196,800.0 0.3825 

SUPPORT LEG 0 199,948.0 0.0352 

3962 mm 0. D. SHELL {bottom) 2,376 196,800.0 0.3825 

BOTTOM HEAD 2,376 196,800.0 

'Moment of Inertia I varies over the length of the component 

Base Shear Calculations 

Operating, Corroded 
Emptv Corroded 
vacuum, Corroded 

Base Shear Calculations: Operating, Corroded 

Fundamental Period computed by Rayleigh approximation: 0.484 

Seismic shear at 
Bottom (N) 

4,973.2 

17,682.1 

22,865.5 

5,098.3 

5,026.7 

Seismic shear at 
Bottom (N) 

1,981.1 

5,030.2 

9,266.9 

4,092.8 

4,075 

Seismic shear at 
Bottom (N) 

4,973.2 

17,682.1 

22,865.5 

5,098.3 

5,026.7 

The design spectral response acceleration, S(T.) per 4.1.8.4.(6): 0.0826 
Higher mode factor, M, per 4.1.8.1 t .(5): 1.0000 

V ~ 2/3' S(Ta)' M,' ~ * Y>/.1 (Rd' R
0

) 

~ 2/3. 0.0826. 1.0000. 1.3000. 179,796.4375/ (2.5000. 1.0000) 

~ 5,147.9604 lb (2,335.08 kg) 

Bending Moment at 
Botlom (N·m) 

7,175.1 

34,208.7 

90,036.9 

5,638.6 

5,510 

Bending Moment at 
Bottom (N-m) 

6,083.8 

13,794.3 

37,983.3 

4,926.9 

4,823.2 

Bending Moment at 
Bottom (N-m) 

7,175.1 

34,208.7 

90,036.9 

5,638.6 

5,510 

Per 4.1.8.11.(2), the minimum lateral earthquake force, V, shall be no less than V m;n: 

R2 
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'\ Vmlo = 213 • S(2.0) • M, •.!, • WI (Rct • R0 ) 

= 213 • 0.0084. 1.0000 • 1.3000. 179,796.43751 (2.5000 • 1.0000) 

= 523.57 lb (237.49 kg) 

When Rd is greater than or equal to 1.5, V shall be no more than V m.,: 

V = 213 • 213 • S(O 2) • I • W I (R • R ) max ·J.E-do 

= 213 • 213. 0.1560 • 1.3000 • 179,796.43751 (2.5000 • 1.0000) 

= 6,482.26 lb (2,940.30 kg) 

v = 5, 147.96lb (2,335.08 kg) 

Base Shear Calculations: Empty, Corroded 

Fundamental Period computed by Rayleigh approximation: 0.272 
The design spectral response acceleration, S(Tal per 4.1.8.4.(6): 0.1375 
Higher mode factor, M, per 4.1.8.11.(5): 1.0000 

V = 213 • S(T.)• M, •.!, • WI (Rd • R
0

) 

= 213 • 0.1375 • 1.0000 • 1.3000. 57,783.31251 (2.5000 • 1.0000) 

= 2,753.96481b (1,249.18 kg) 

Per 4.1.8.11.(2), the minimum lateral earthquake force, V, shall be no less than V mlo: 

V mlo = 213 • S(2.0) • M, • .!, • Y::L I (Rct • R
0

) 

\ = 213.0.0084 ·1.0000. 1.3000.57,783.31251 (2.5000. 1.0000) 

= 168.2650 lb (76.32 kg) 

When Rd is greater than or equal to 1.5, V shall be no more than V m.,: 

V mox = 213 • 213 • S(0.2) • .!, • Y::L I (Rct • R
0

) 

= 213 • 213. 0.1560 • 1.3000 • 57,783.31251 (2.5000. 1.0000) 

= 2,083.2810 lb (944.96 kg) 

v = 2,083.28 lb (944.96 kg) 

Base Shear Calculations: Vacuum, Corroded 

Fundamental Period computed by Rayleigh approximation: 0.484 
The design spectral response acceleration, S(T al per 4.1.8.4.(6): 0.0826 
Higher mode factor, M, per 4.1.8.11.(5): 1.0000 

V = 213 • S(T.)• M, •.!, • WI (Rd • R
0

) 

= 213 • 0.0826. 1.0000 • 1.3000. 179,796.43751 (2.5000. 1.0000) 

= 5,147.9604 lb (2,335.08 kg) 

Per 4.1.8.11.(2), the minimum lateral earthquake force, V, shall be no less than V m1,: 

V mlo = 213 • S(2.0) • M, •.!, • Y::L I (Rct • R0 ) 

= 213 • 0.0084. 1.0000 • 1.3000. 179,796.43751 (2.5000. 1.0000) 

R2 
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= 523.5673 lb (237.49 kg) 

When Rd is greater than or equal to 1.5, V shall be no more than V m.,: 

V ma. = 2/3 • 2/3 • 8(0.2) •!,; • WI (Rd • R,) 

= 2/3 • 2/3 • 0.1560 • 1.3000. 179,796.4375/ (2.5000 • 1.0000) 

= 6,482.2607 lb (2,940.30 kg) 

v = 5,147.96 lb (2,335.08 kg) 

R2 
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Leg material: 
Leg description: 
Number of legs: 
Overall length: 
Base to girth seam length: 
Pad length: 
Pad width: 
Pad thickness: 
Bolt circle: 
Anchor bolt size: 
Anchor bolt material: 
Anchor bolts/leg: 
Anchor bolt allowable stress: 
Anchor bolt corrosion allowance: 
Anchor bolt hole clearance: 
Base plate width: 
Base plate length: 
Base plate thickness: 
Base plate allowable stress: 
Foundation allowable bearing stress: 
User defined leg eccentricity: 
Effective length coefficient: 
Coefficient: 
Leg yield stress: 
Leg elastic modulus: 
Leg to pad fillet weld: 
Pad to shell fillet weld: 
Legs braced: 

N= 

32125-D-2202-01 

4 
2,529 
2,376 
460 
356 
12.7 
3,781.6 
1 

2 

SUPPORT LEG 

GSA G40.21-350W 
W 1 Ox49 (Flange in) 

mm 
mm 
mm 
mm 
mm 
mm 
inch coarse threaded 
SA36 

sb = 103.42 MPa 
0 mm 
10 mm 
330 mm 
330 mm 
25.4 mm (12.34 mm required) 
165.474 MPa 
5.171 MPa 
12.7 mm 

K= 1.2 
em= 0.85 
Fy = 350 MPa 
E = 199,947.953MPa 

17 mm (~mm required) 
9.5 mm (;u:J; mm required) 
No 

Note: The support attachment point is assumed to be 25.4 mm up from the cylinder circumferential seam. 

Conditions Investigated (Only Governing Condition Reported) 

Weight operating corroded 
Weight operating new 
Weight empty corroded 
Weight empty new 
Weight test new 
Weight vacuum corroded 
Seismic operating corroded 
Seismic operating new 
Seismic empty corroded 
Seismic empty new 
Seismic vacuum corroded 

R2 
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Force 
Leg 

Axial Shear Axial Bending 
Loading attack 

position o 
end load resisted f. fbx 

angle o N N MPa MPa 

0 192,097.8 2,934.7 20.677 31.083 

Governing 0 90 201,237.2 8,546.5 21.661 8.349 
Condition 

180 210,376.7 2,934.7 22.645 31.842 

Seismic 270 201,237.2 8,546.5 21.661 8.349 
operating 

new 0 192,097.8 5,740.6 20.677 39.94 

Moment= 
45 90 192,097.8 5,740.6' 20.677 39.94 

36,442.7 N-m 
180 210,376.7 5,740.6 22.645 40.698 

270 210,376.7 5,740.6 22.645 40.698 

0 192,097.8 6,791.7 20.677 37.882 

56 90 192,097.8 4,689.5 20.677 38.59 

180 210 376.7 6,791.7 22.645 ~ 

270 210,376.7 4,689.5 22.645 39.348 

Leg Calculations (AISC manual ninth edition) 

Axial end load, P 1 (Based on vessel total bending moment acting at leg attachment elevation) 

P1 = W11 N + 4*M11 (N*D) 
= 804,948.88 I 4 + 4*1 e3*36,442.7 I ( 4*3,987.4) 
= 210,376.67 N 

Allowable axial compressive stress, F. (AISC chapter E) 

C, = Sqr(2*n2*E IF y) 
= Sqr(2*n2*199,948 I 350) 
= 106.1914 

K*l I r = 1.2*2,41 0.9 I 64.69 = 44.7234 

Bending 
Ratio Ratio 

I by 
H1-1 H1-2 MPa 

0 0.2368 0.2330 

23.067 0.2415 0.2391 

0 0.2514 0.2457 

23.067 0.2415 0.2391 

10.956 0.31"17 0.3188 

10.956 0.3117 0.3188 

10.956 0.3265 0.3314 

10.956 0.3265 0.3314 

15.197 0.3196 0.3282 

7.078 0.2920 0.2962 

15.197 ~ 0.3409 

7.078 0.3068 0.3088 

Fa= 1 * (1 - (K*I I r)2 I (2*C,'))'Fy I (5 I 3 + 3*(K*I I r) I (8*C,)-(K*I I r)3 I (8*C,3)) 
= 1 * (1 - (44.7234)2 I (2*1 06.19142))*350 I (5 I 3 + 3*(44. 7234) I (8*1 06.1914)-(44.7234)3 I (8*1 06.19143)) 
= 175.71 MPa 

Allowable axial compression and bending (AISC chapter H) 

F"ex = 1 *12*n2*E I (23*(K*I I r) 2) 

= 1 *12*n2*199,948 I (23*(44. 7234 )2) 

= 514.756 MPa 

F",y = 1 *12*n2*E I (23*(K*I I r)2) 

= 1*12*n2'199,948 I (23*(26.2074)2) 

= 1,499.074 MPa 

Fb = 1*0.66'Fy 
= 1*0.66*350 
= 231 MPa 

Compressive axial stress 

R2 
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I9 =P 1 1A 
= 210,376.67 I 9,290.3038 
= 22.645 MPa 

Bending stresses 

fbx = F•cos(a)'L/ (lx I CJ + P ,•E" I (lx I CJ 

32125-D-2202-01 

= 6, 791.73•cos(56)'2,41 0.9 I (1 e4•3,887.6013 I 127) + 210,376.67.12.7 I (1 e4•3,887.6013 I 127) 
=~MPa 

IIJY= F•sin(a)'L I (I I C ) 
= 6,791.73•sin(56}-2,410.9 I (1e4.11 ,321.49 I 126.75) 
= 1!iJJlZ M Pa 

AISC equation H1.1 

H1.1 =fa IF a+ cm;tbx I ((1 - 19 I F".,)'FbJ + Cmy'fby I ((1 ·fa I F".,)'Fby) 
= 22.645 I 175.71 + 0.85.38.64 I ((1 - 22.645 I 514. 756)'231) + 0.85.15.197 I ((1 - 22.645 I 1 ,499.074)'231) 
=~ 

AISC equation H1.2 

H1_2 = f9 I (0.6•1•F,) + fbx I Fbx + fby I Fby 
= 22.645 I (0.6•1•350) + 38.64 I 231 + 15.197 I 231 
=~ 

4, W 1 Ox49 legs are adequate. 

Anchor bolts- Seismic empty corroded condition governs 

Tensile loading per leg (2 bolts per leg) 

R = 4•M I (WBC) -WIN 
= 4•37,983.3 I (4•3.7816)- 257,033 I 4 
= -54,214 N 
There is no net uplift (R is negative). 

1 inch coarse threaded bolts are satisfactory. 

Check the leg to pad fillet weld, Bednar 10.3, Seismic operating new governs 

Note: continuous welding is assumed for all support leg fillet welds. 

131/146 

The following leg attachment weld analysis assumes the fillet weld is present on three sides (leg top closure plate is 
used). 

Zw = (2•b•d + d2 ) I 3 
= (2.25.3492.11.81 + 11.81 2 ) I 3 
= 246.07 4 7 cm 2 

Jw = (b + 2•d)3 I 12- d2.(b + d)2 I (b + 2•d) 
= (25.3492 + 2•11.81 )3 I 12 · 11.81 2.(25.3492 + 1 1.81 )2 I (25.3492 + 2•11.81) 
= 5,852. 7376 cm3 
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E = d2 I (b + 2•d) 
= 118.12 I (253.49 + 2•118.1) 
= 28.48 mm 

32125-D-2202-01 

Governing weld load I,= Cos(56)"6,791.73 = 3,797.89 N 
Governing weld load t, = Sin(56)"6,791.73 = 5,630.6 N 

t, = P, I Lwold 

= 210,376.67 I 48.9692 
= 4,296.1 N/cm (VL direct shear) 

f2= f/L189*0.5*b I Jw 
= 5,630.6.241.o9·o.5·25.3492 1 5,852.7376 
= 2,939.74 N/cm (VL torsion shear) 

13 = fy I Lwold 

= 5,630.6 I 48.9692 
= 114.98 N/cm {V c direct shear) 

f4 = f/L189 *E I Jw 
= 5,630.6.241.09•2.8482 I 5,852.7376 
= 660.62 N/cm (Vctorsionshear) 

15 = (t;L1, 9 + P(Ecc) I Zw 
= (3,797.89.241.09 + 21 0,376.67•1.27) I 246.0747 
= 4,806. 71 Nlcm (M

1 
banding) 

f, = f,l ~eld 
= 3,797.89 I 48.9692 
= 77.56 N/cm (Direct outward radial shear) 

f = Sqr((f1 + 12) 2 + (13 + 14)2 + (15 + 16)2) 
= Sqr((4,296.1 + 2,939.74)2 + (114.98 + 660.62)2 + (4,806.71 + 77.56)2) 

= 8,764.42 N/cm (Resultant shear load) 

Required leg to pad fillet weld leg size (welded both stdes +top) 

tw = f I (0. 707•0.55•8,) 
= 876.44 I (0.707"0.55.138) 
=~mm 

The 17 mm leg to pad altachment fillet weld size is adequate. 

Check the pad to vessel fillet weld, Bednar 10.3, Seismic operating new governs 

Zw = b•d + d2 I 3 
= 356.460 + 4602 I 3 
= 234,293.3 cm2 

Jw = (b + d)3 I 6 
= (35.6 + 46)3 I 6 
= 90,556.42 cm3 

11 =P1 1~,1d 
= 210,376.67 /163.2 

R2 
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= 1,289.07 N/cm {VL direct shear) 

f2= f/L189*0.5*b I Jw 
= 5,630.6'2,41 0.9'0.5'356 I 9,055,641.6 
= 266.83 N/cm {VL torsion shear) 

f3 = fy I Lweld 
= 5,630.6 I 163.2 
= 34.5 N/cm {V

0 
direct shear) 

f4 = t;L,,;o.5'd I Jw 
= 5,630.6'2,41 0.9'0.5'460 I 9,055,641.6 
= 344.78 N/cm (V

0 
torsion shear) 

f5 = (f,'L1, 9 + P1'E,,) I Zw 

32125-D-2202-01 

= (3,797.89'241.09 + 21 0,376.67'12.7) I 2,342.9333 
= 504.84 Nlcm (ML bending) 

fa=!, I ~eld 
= 3,797.89 I 163.2 
= 23.27 N/cm (Direct outward radial shear) 

f = Sqr((l, + !2)2 + (!3 + !4)2 + (ls + la)2) 
= Sqr((1 ,289.07 + 266.83)2 + (34.5 + 344.78)2 + (504.84 + 23.27)2) 
= 1 ,686.29 N/cm (Resultant shear load) 

Required pad to vessel fillet weld leg size (welded an around the pad edge) 

tw = f I (0.707'0.55'Sa) 
= 168.63 I (0.707'0.55'138) 
=;l.JAmm 

9.5 mm pad to vessel attachment fillet weld size is adequate. 

Base plate thickness check, AISC 3·106 

!P = PI (B'N) 
= 227,452.37 I (330'330) 
= 2.089 MPa 

m = (N · 0.95'd) I 2 
= (330 · 0.95'253.49) I 2 
= 44.59 mm 

n = (B- 0.8'b) I 2 
= (330- 0.8'254) I 2 
= 63.4 mm 

L = 0.5'(d +b) I 2- Sqr((0.5'(d + b))2 I 4 ·PI (4'F)) 
= 0.5'(253.49 + 254) I 2- Sqr((0.5'(253.49 + 254)J2 I 4-227,452.37 I (4'5.171)) 
= 55.46 mm 

tb = Largest(m, n, L)'Sqr(3'fP I Sb) 
= 63.4'Sqr(3'2.089 I 165.474) 
=1£Mmm 

R2 
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The base plate thickness is adequate. 

( 
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, Check the leg to vessel attachment stresses, WRC-107 {Seismic operating corroded 
governs) 

Applied Loads 

Radial load: P, = -4,042.08 N 
Circumferential moment: M

0 
= 0 N-m 

Circumferential shear: V c = 0 N 
Longitudinal moment: M1 = 12,367 N-m 
Longitudinal shear: V1 = 206,452.07N 
Torsion moment: M1 = 0 N-m 
Internal pressure: P = 1 ,079.65 kPa 
Mean shell radius: Rm = 1,974.68 mm 
Local shell thickness: t = 15.85 mm 
Shell yield stress: Sy = 236 MPa 

Maximum stresses due to the applied loads at the pad edge (includes pressure) 

Rm It= 1 ,974.68 I 15.85 = 124.5883 

C1 = 178, C2 = 365.1 mm 

Local circumferential pressure stress= p•R;t t =133.972 MPa 

Local longitudinal pressure stress= p•R; I (2•t) =66.989 MPa 

( Maximum combined stress (P, +Pb +0) = 179.38 MPa 
Allowable combined stress (P,+Pb+Q) = +-3•s = +-414 MPa 

The maximum combined stress (P,+Pb+O) is within allowable limits. 

Maximum local primary membrane stress (P) = 148.04 MPa 
• L 

Allowable local pnmary membrane stress (P
1
) = +-1.5•s = +-207 MPa 

The maximum local primary membrane stress (P ,) is within allowable limits. 

135/146 
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Stresses at the pad edge per WRC Bulletin 107 

Figure value ~ Au A, Bu B, c. c, o. o, 
3C' 6.923 0.1714 0 0 0 0 0.895 0.896 0.896 0.896 

4C' 15.3881 0.1467 1.986 1.986 1.986 1.986 0 0 0 0 

1C 0.0733 0.1185 0 0 0 0 7.074 -7.074 7.074 -7.074 

2C-1 0.04 0.1185 3.861 -3.861 3.861 -3.861 0 0 0 0 

3A' 4.8662 0.1145 0 0 0 0 0 0 0 0 

1A 0.0749 0.1192 0 0 0 0 0 0 0 0 

36' 10.9883 0.1455 -12.087 -12.087 12.087 12.087 0 0 0 0 

18-1 0.0234 0.1274 -27.476 27.476 27.476 -27.476 0 0 0 0 

Pressure stress~ 133.972 133.972 133.972 133.972 133.972 133.972 133.972 133.972 

Total circumferential stress 100.257 147.486 179.381 116.708 141.942 127.794 141.942 127.794 

Primary membrane 
123.871 123.871 148.044 148.044 134.868 134.868 134.868 134.868 

circumferential stress• 

3C' 8.4277 0.1467 1.089 1.089 1.089 1.089 0 0 0 0 

4C' 14.0988 0.1714 0 0 0 0 1.82 1.82 1.82 1.82 

tC-1 0.0544 0.1512 5.254 -5.254 5.254 -5.254 0 0 0 0 

2C 0.036 0.1512 0 0 0 0 3.475 -3.475 3.475 -3.475 

4A' 9.331 0.1145 0 0 0 0 0 0 0 0 

2A 0.0319 0.1436 0 0 0 0 0 0 0 0 

46' 4.5615 0.1455 -7.467 -7.467 7.467 7.467 0 0 0 0 

2B-1 0.0231 0.153 -22.587 22.587 22.587 -22.587 0 0 0 0 

Pressure stress~ 66.989 66.989 66.989 66.989 66.989 66.989 66.989 66.989 

Total longitudinal stress 43.278 77.945 103.387 47.705 72.285 65.335 72.285 65.335 

Primary membrane 
60.612 60.612 75.546 75.546 68.81 68.81 68.81 68.81 

longitudinal stress* 

Shear from Mt 0 0 0 0 0 0 0 0 

Clrc shear from Vc 0 0 0 0 0 0 0 0 

Long shear from VL 0 0 0 0 -8.922 -8.922 8.922 8.922 

Total Shear stress 0 0 0 0 -8.922 -8.922 8.922 8.922 

Combined stress (PL+Pb+G) 100.257 147.486 179.381 116.708 143.066 129.042 143.066 129.042 

Note: • denotes primary stress. 

Maximum stresses due to the applied loads at the leg edge (includes pressure) 

Rm It~ 1,974.68/28.55 ~ 69.1665 

C1 ~ 126.75, C2 ~ 93.74 mm 

Local circumferential pressure stress ~ p•R
1

/ t ~133.972 MPa 

Local longitudinal pressure stress ~ p•R; I (2•t) ~66.989 MPa 

Maximum combined stress (P, +P, +Q) ~ 194.79 M Pa 
Allowable combined stress (P,+P,+Q) ~ +-3'S ~ +-414 MPa 

The maximum combined stress (P,+P,+Q) is within allowable limits. 
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Maximum local primary membrane stress (PL) = t45.24 MPa 
Allowable local primary membrane stress (PJ = +-1.s•s = +-207 MPa 

The maximum local primary membrane stress (P L) is within allowable limits. 
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Stresses at the leg edge per WRC Bulletin 107 

Figure value p Au A, Bu B, cu c, Du o, 
3G" 12.2189 0.0546 0 0 0 0 0.876 0.876 0.876 0.876 

4G" 12.278 0,0596 0.883 0.883 0.883 0.883 0 0 0 0 

1G 0.1509 0.0601 0 0 0 0 4.488 -4.488 4.488 -4.488 

2C-1 0.1133 0.0601 3.372 -3.372 3.372 -3.372 0 0 0 0 

3A" 1.6404 0.058 0 0 0 0 0 0 0 0 

1A 0.0988 0,0646 0 0 0 0 0 0 0 0 

3B" 5.3396 0.0525 -10.384 -10.384 10.384 10.384 0 0 0 0 

18-1 0.0542 0.0541 -46.181 46.181 46.181 -46.181 0 0 0 0 

Pressure stress* 133.972 133.972 133.972 133.972 133.972 133.972 133.972 133.972 

Total circumferential stress 81.662 167.281 194.791 95.685 139.336 130.359 139.336 130.359 

Primary membrane 124.471 124.471 145.238 145.238 134.848 134.848 134.848 134.848 
circumferential stress* 

3G" 11.8358 0.0596 0.848 0.848 0.848 0.848 0 0 0 0 

4G" 12.3682 0.0546 0 0 0 0 0.889 0.889 0.889 0.889 

tG-1 0.1565 0.0565 4.654 ·4.654 4.654 -4.654 0 0 0 0 

2G 0.118 0.0565 0 0 0 0 3.509 -3.509 3.509 -3.509 

4A" 2.2612 0.058 0 0 0 0 0 0 0 0 

2A 0.0576 0.0618 0 0 0 0 0 0 0 0 

4B" 1.4808 0.0525 -2.579 -2.579 2.579 2.579 0 0 0 0 

28-1 0.09 0.0548 -75.746 75.746 75.746 -75.746 0 0 0 0 

Pressure stress• 66.989 66.989 66.989 66.989 66.989 66.989 66.989 66.989 

Total longitudinal stress -5.833 136.351 150.816 -9.984 71.388 64.369 71.388 64.369 

Primary membrane 
65.259 65.259 70.416 70.416 67.879 67.879 67.879 67.879 

longitudinal stress* 

Shear from M1 0 0 0 0 0 0 0 0 

Circ shear from Vc 0 0 0 0 0 0 0 0 

Long shear from VL 0 0 0 0 -19.285 -19.285 19.285 19.285 

Total Shear stress 0 0 0 0 -19.285 -19.285 19.285 19.285 

Combined stress (PL+Pb+O) -87.494 167.281 194.791 -105.669 144.424 135.579 144.424 135.579 

Note: • denotes primary stress. 
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Geometry Inputs 

Attached To 

Material 

B 
/ 
/ 
/ 

_1. 
twT 

Distance of Lift Point From Datum 

Angular Position 

Length of Lug, L 

Width of Lug, B 

Thickness of Lug, t 

Hole Diameter, d 

Pin Diameter, Dp 

Lug Diameter at Pin, D 

Weld Size, t, 

Weld Length, L3 

Length to Brace Plate, L1 

Load Angle from Vertical, $ 

Has Brace Plate 

R2 

32125-D-2202-01 139/146 

LIFTING LUG 

3962 mm O.D. SHELL 

A516-70 

3,036 mm 

90.00° and 270.00° 

547mm 

254mm 

32mm 

57mm 

50.8 mm 

254 mm 

22mm 

152 mm 

165 mm 

0.0000 ° 

Yes 
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( Intermediate Values 

{ 

Load Factor 2.0000 

Vessel Weight (new, incl. Load Factor), W 51974 kg 

Lug Weight (new), W1u9 

103 kg 
(Qty=2) 

Distance from Center of Gravity to Top Lug, 11 
2,399.53 
mm 

Distance from Center of Gravity to Tail Lug, 12 830.41 mm 

Distance from Vessel Center Line to Tail Lug, 13 
1,575.76 
mm 

Allowable Stress, Tensile, cr1 
157.200 
MPa 

Allowable Stress, Shear, cr, 104.800 
MPa 

Allowable Stress, Bearing, "P 
235.801 
MPa 

Allowable Stress, Bending, "b 
172.921 
MPa 

Allowable Stress, Weld Shear, <allowable 
104.800 
MPa 

Allowable Stress set to 1/3 Sy per ASME B30.20 No 

Summary Values 

Required Lift Pin Diameter, dceqd 39.35 mm 

Required Lug Thickness, tceqd 21.28 mm 

Lug Stress Ratio, crrauo Q.ill. 

Weld Shear Stress Ratio, <,.110 QJl2 

Lug Design Acceptable 

Local Stresses Acceptable 

Maximum Out of Plane Lift Angle- Weak Axis Bending 1 0.1 1 ° 
COMPRESS recommends a spreader beam be used to prevent weak axis bending of the top lugs. 
No consideration is given for any bracing plate from the lug to the vessel. 

Lift Forces 

Lift force on lugs during rotational lift (0 o s a s 90 o): 

2•F,op = w•(J,'cos(a) + 13sin(a)) I (l,'cos(a) + I,' cos( a) + 13sin(a) ) 

F1, 11 = W - (2.F) 

R2 
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a["] F [N] F,".,[N] 

0 65,520.3 378,652.7 

15 87,407.3 334,878.7 

30 107,128.8 295,435.7 

45 127,599.3 254,494.6 

60 152,229.4 205,234.5 

75 187,728.9 134,235.5 

90 254,846.6 0 

381 117,771.7 274,149.9 

382 117,771.7 274,149.9 
1Lilt angle at maximum lug 
stress. 
2Lift angle at maximum weld 
stress. 

Shell angle at lift lug 0.00° 

Lug Pin Diameter - Shear stress 

dreqd (2'Fv I (n'cr,))o.s 

(2'254,846.6 I (n'1 04.8))o.s 39.35 mm 

d,qd I DP 39.35150.8 0.77 Acceptable 

0" Fvl A 

Fv I (2'(0.25'n'DP2)) 

254,846.6 I (2'(0.25'n'50.82)) 62.87 MPa 

cr I cr5 
62.87 1104.8 0.6 Acceptable 

Lug Thickness- Tensile stress 

treqd Fv I ((D · d)'cr1) 

254,846.61 ((254- 57)'157.2) 8.23 mm 

treqd / t 8.23132 0.26 Acceptable 

' .. 0" Fv I A 
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= Fv I ((D · d)•t) 

254,846.6 I ((254- 57).32) 40.43 MPa 

40.431157.2 0.26 Acceptable 

Lug Thickness- Bearing stress 

treqd Fv I (Dp•crp) 
254,846.61 (50.8.235.8) = 21.28 mm 

tceqd It 21.28132 0.66 Acceptable 

" F v I Abearlng 

Fv I (Dp •(t)) 
254,846.61 (50.8.(32)) = 156.77 MPa 

"I "P 156.771235.8 0.66 Acceptable 

Lug Thickness - Shear stress 

treqd [F v I <>,]I (2•L,h,.,) 
(254,846.6 11 04.8) I (2•1 05. 79) 11.49mm 

tmqd I t 11.49132 0.36 Acceptable 

' F v f Ashear 

Fv I (2•t•l.he.r) 
254,846.61 (2.32.1 05.79) 37.64 MPa 

r, I cr
5 37.64 11 04.8 0.36 Acceptable 

Shear stress length (per Pressure Vessel and Stacks, A. Keith Escoe) 

55•o" 1 d 
55.50.8157 

49.0175° 

Z 0.5.(0 . d) + 0.5•oP •(1 -cos(<!>)) 

Z1 

R2 

0.5.(254- 57)+ 0.5.50.8.(1 · cos(49.0175)) 

107.24 mm 

OSD - sqr(0.25•o•o - (o.5•o" •sin($))2) 
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0.5'254- sqr(0.25'254'254- (0.5'50.8'sin(49.0175})2) 

1.46 mm 

Z- Z1 

105.79 mm 

Lug Plate Stress 

Lug stress, tensile+ bending, during rotational lift: 

<J <aUo [Ften I (A,.;cr,)] + [Mbend I (Zbend 'crb)]::; 1 
[(F10P(oo)'sin(oo)) I (t'B'cr1)] + [(6'Ftop(o;) 'L'cos(o;)) I (t'B2 ' crb)] OS 1 

117,771.7'sin(38.0) I {32'254'157.2) + 6'(117,771.7)'547'cos(38.0) I 
(32'2542'172.92) 

QJll Acceptable 

Weak Axis Bending Stress 

Maximum lift cable angle from vertical e = 10.11' 

e F 

crb M I Z 

F'cos(S) = 0.5'W 

(F'sin(e)' L1) I Z 

=> F = 0.5'W I cos( e) 

e 

e 

arctan( (2'crb'Z) I (W' L1)) 

arctan( (2'172.92'(254'32216)) I 
(509,693.3'165) ) 

Loading on brace plate and head are not considered. 

Weld Stress 

Weld stress, direct and torsional shear, during rotational lift: 

Direct shear: 

1 0.11 ' 

Maximum weld shear stress occurs at lift angle 38.00'; lift force= 117,771.7 N 

R2 
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( 

\ Awald = 0.707.tw'(2•La + B) 

{ 

0.707.22.(2.152 + 254) = 8,679.13 mm2 

<1 F/cos(a) I Aweld 
117,771.7"cos(38.0) /8,679.13 = 10.69 MPa 

<, F/sin(a) I Awald 
117,771.7'sin(38.0) I 8,679.13 = 8.35 MPa 

Torsional shear: 

Weld centroid: 

ybar = L,' I (2•La +B) 
= 1522 I (2'152 + 254) = 41.41 mm 

Second polar moment of area: 

J = 0.707.tw'((8.La" + 6'L;B' + Ba) I 12- L,' I (2·La +B)) 
o.7o7•22• ( (8•152a + 5•152•2542 + 254a) 112- 1524 / (2•152 + 254)) 

Radial distance from centroid to weld: 

sqr( (Xb_,)2 + (La - Y b.,)2 ) 

sqr( (0.5.254)2 + (152- 41.41 )2 ) = 168.41 mm 

e, = arctan( (l,- Ybarl I (Xbarl) 
arctan( 110.59/127) 

< 2 M•riJ 

[F(a)"cos(anL + La-Y barll • r I J 

(117,771.7"cos(38.0)'657.59)"168.41 I 119040804.1994 

86.34 MPa 

<ratio sqr( (<, + <,"sin(9,))' + (<, + <,"cos(9,))') I 'allowable ~ 1 

= 119040808 mm4 

sqr ( (1 0.69 + 86.34'sin(41.05))2 + (8.35 + 86.34'cos(41.05) )2 ) I 104.8 

QJ& Acceptable 

WRC 107 Analysis 

Geometry 

Height(radial): 

Width (circumferential): 

Length 

Fillet Weld Size: 

Located on: 

Location Angle: 

R2 

32mm 

254 mm 

152 mm 

22mm 

3962 mm O.D. SHELL 

90.00' and 270.00' 

(152 mm from top 
end) 
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Applied Loads 

Maximum stress ratio occurs at lift angle = 90.00 o with lift force= 254,846.6 N 
Radial load: P, = 0 N 
Circumferential moment M, = 0 N-m 
Circumferential shear: V, = 0 N 
Longitudinal moment ML = 4,077.55 N·m 
Longitudinal shear: V L = 254,846.63 N 
Torsion moment: M1 = 0 N-m 
Internal pressure: P = 0 kPa 
Mean shell radius: Rm = 1,971.48 mm 
Shell yield stress: s, = 262 MPa 

Maximum stresses due to the applied loads at the lug edge (includes pressure) 

Rm It= 1,971.48 I 19.05 = 103.4895 

C1 = 149, C2 = 98 mm 

Local circumferential pressure stress= P'R1 It =0 MPa 

Local longitudinal pressure stress = P'R1 I (2't) =0 MPa 

Maximum combined stress (P,+P,+O) = 68.26 MPa 
Allowable combined stress (P,+Pb+O) = +-3'8 = +-414 MPa 

( The maximum combined stress (P,+Pb+O) is within allowable limits. 

Maximum local primary membrane stress (P ,) = ·8.73 MPa 
Allowable local primary membrane stress (P ,) = +-1.5'8 = +-207 MPa 

The maximum local primary membrane stress (P ,) is within allowable limits. 
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Stresses at the lug edge per WRC Bulletin 107 

Figure value ~ Au A, Bu B, cu c, Du o, 
3C' 16.8522 0.0603 0 0 0 0 0 0 0 0 

4C' 17.4561 0.0685 0 0 0 0 0 0 0 0 

1C 0.117 0.0694 0 0 0 0 0 0 0 0 

2C~1 0.0801 0.0694 0 0 0 0 0 0 0 0 

3A' 3.2011 0.0657 0 0 0 0 0 0 0 0 

1A 0.0913 0.0713 0 0 0 0 0 0 0 0 

38' 9.5855 0.0572 -8.729 -8.729 8.729 8.729 0 0 0 0 

18-1 0.0476 0.0591 -27.531 27.531 27.531 -27.531 0 0 0 0 

Pressure stress• 0 0 0 0 0 0 0 0 

Total circumferential stress -36.26 18.802 36.26 -18.802 0 0 0 0 

Primary membrane 
-8.729 -8.729 8.729 8.729 0 0 0 0 

circumferential stress* 

3C' 15.6668 0.0685 0 0 0 0 0 0 0 0 

4C' 17.8502 0.0603 0 0 0 0 0 0 0 0 

1C-1 0.1291 0.0634 0 0 0 0 0 0 0 0 

2C 0.089 0.0634 0 0 0 0 0 0 0 0 

4A' 4.652 0.0657 0 0 0 0 0 0 0 0 

2A 0.0535 0.0671 0 0 0 0 0 0 0 0 

48' 2.831 0.0572 -2.062 -2.062 2.062 2.062 0 0 0 0 

28-1 0.0763 0.0588 -44.361 44.361 44.361 -44.361 0 0 0 0 

( Pressure stress"* 0 0 0 0 0 0 0 0 

Total longitudinal stress -46.422 42.299 46.422 -42.299 0 0 0 0 

Primary membrane 
-2.062 -2.062 2.062 2.062 0 0 0 0 

longitudinal stress* 

Shear from Mt 0 0 0 0 0 0 0 0 

Clrc shear from Vc 0 0 0 0 0 0 0 0 

long shear from V L 0 0 0 0 ·34.129 ·34.129 34.129 34.129 

Total Shear stress 0 0 0 0 -34.129 -34.129 34.129 34.129 

Combined stress (P L +Pb+Q) -46.422 42.299 46.422 -42.299 68.258 68.258 68.258 68.258 

Note: • denotes primary stress. 

R2 3/25/2013 

Page 344 of 359 VR-00036 VP-CL03A-M-000-0004 S0



2 

Page 345 of 359 VR-00036 VP-CL03A-M-000-0004 S0



PROJECT, 
ECODYNEJOB, 
REFERENCE, 

MEG Energy- Christina Lake Phase 3A 
32125 
PO P-5675-02 

~~@IQ)l\P~~ Limited 

Stress Analysis due to Nozzle Loads 
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PROJECT: 
ECODYNEJOB: 
REFERENCE: 

MEG Energy~ Christina Lake Phase 3A 
32125 
PO P-5675-02 

~(e@(g)'WJ~~ Limited 

Foundation Load Calculations ! 
i 
i 
I 
I 
~ 

ll 

' 
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PROJECT: 
ECODYNEJOB· 
REFERENCE: . 

MEG Energy Ch . . 32125 - nstma Lake Ph 

PO P-5675-02 

~«:@@l\IJ~~ Limited 

ase3A 

Lifting Device 

I 

I 
i 

! 
li 
I 
I 
i 

I 

I 
' 
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See ASME Design Calculation 
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~~@(g)l\IJ~~ Limited 

PROJECT: MEG Energy~ Christina Lake Phase 3A 
ECODYNE JOB: 32125 
REFERENCE: PO P-5675-02 

PSV /PRV Sizing Calculation 
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Note: PRV is not within Ecodyne scope of supply. 

( 

TITLE CUSTOMER 

Pressure Relief Valve MEG Energy Corporation 

Sizing Basis 
c/o SNC Lavalln 

Christina Lake Phase 3A, 

PO No. P-5675-02 

SCALE· ~~@@'WJjM~ Limited 

D ~4 l PAGE 3 w nr,w ...... 
iii. A Marmon Water/Berkshke HnthawayCompany 

c ~ ADDED PAGE3 sc AV BY DATE ' ' ' 
2013 ADDED A FIRE CASE 2013 I DWG.NO. I REV. 

B Mar5 AV sc DRN AV 
Jan 17 

A .1:~1~7 FJR<;T I<;<;IJE AV sc CHKD sc J~~1;7 32125-A-5021 D 
"""iiATE BY I CHKD APPD AV 2013 

REV Jan 17 

Cover page 
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