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MASTER FLO VALVE INC.
Head Office
4611 - 74 Avenue

Edmonton, Alberta
Canada, T6B 2H5

STATEMENT OF CONFORMANCE

MASTER FLO VALVE INC. CERTIFIES THAT THE MATERIALS, PROCESSES, FINISHES AND TESTING
OF THE PRODUCTS LISTED BELOW CONFORM TO SUPPLIED CONTRACT SPECIFICATIONS,
MASTER FLO ENGINEERING STANDARDS AND API 6A AND 17D LATEST EDITION, PSL 3, MEETING
SPECIFICATIONS SET FORTH IN NACE MR-01-75, 2003, WHICH INCLUDES HARDNESS OF
MATERIALS USED IN CONSTRUCTION UNDER SPECIFICATION.

CUSTOMER:
PROJECT NAME:
P.O.. #:

MFV PART NO#:

P.O. LINE ITEM #:

DESCRIPTION:

TRANSPORT BODY S/N:
HRV S/N:

ACTUATOR S/N:

MASTER FLO VALVE (USA) INC. / NEWFIELD EXPLORATION COMPANY
NEWFIELD MC506

MC506-281

42005-011-1

1

P35 15K HRV INSERT FOR 42005;011

P35 15K HRV CANISTER FOR VALVE 42005-011

SUBSEA SL SERIES I ACTUATOR, DOUBLE - ACTING HYDRAULIC
CYLINDERS COMPLETE WITH LVDT SUITED FOR P35, TRONIC BROV-10-
G001-BQ-MC04P, CONNECTOR 3/8" JIC HYDRAULIC, FITTINGS OVERRIDE
BUCKET CLASS 4, ADAPTER 5000 PSI HYDRAULIC, CYLINDERS HRV
SETUP, DUAL KEY DRIVESHAFT.

CIXB-234

HRV-865

ROT-3873

DATE: (O@J&ty«r od, 2010

SIGNED BY: l’,/) phee ﬂ/p Mﬂl 2A

TITLE: Q.A. REPRESENTATIVE

THE LEADER IN CHOKE TECHNOLOGY
Tel: 1780 468-4433 Fax: 1780 469-9853
Info@masterflo.com
www.masterflo.com
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m E O SUBSEA VALVE TRACEABILITY
™ , |

SUBSEA VALVE TRACEABILITY RECORD

MASTER FLO W.0. NO: SEFY9 /Q FSO /63 7S7/| SERIALNO. P /HRV /ROT: SRV ~86S, /AO/“—J &72
VALVE BODY SERIAL NO: ! ! VALVE BODY HEAT NO. /o

2.2 | BONNET ASSY PART NO. ZB290 -~ D —-0) 2.7 | BONNET SEAL PART NO. 23290 ~2C0G -~/
SERIAL NO. L0804 1 -1 _ HEATNO. - CoHel —/
HEAT NO. DesCOO?_ 2.8 | BEAN SEAL PART NO. 23290 -3 -/
BONNET INSERT M A HEAT NO. D2YJ-2
HEAT NO. 1A 2.9 | STEM SEAL PARTNO. 2/ 209 - ooy
CANNISTER SERIAL NO. 10D T-(20 — 1o HEAT NO. L]3G2¢ E Y/
HEAT NO. OLS I 210 | BONNET BOLTING PART NO. | N/A '

2.3 | STEM PART NO. 25290~ 310G -0 HEAT NO. N /A
SERIAL NO. 195394 - L -4 HEAT NO. N/A
HEATNo. LTOBLH EY 141 21| goummem | /037 ~006

2.4 | FLOW RING PART NO. 2%290-250 - 0% HEAT NO. P E
SERIAL NO. 1941%8S -2-S ggI"IL'JIﬁIEOENTO BONNET 0,03/~ =08
HEAT NO. HioGL2LyY 16 HEAT NO. ' GRE <</

25 | BARTNG oot 23299043/~ 0%
SERIAL NO. /86216 X-0]-6S 212 | NOZZLE PART NO. 23290 -243-¢o/
HEAT NO. Oé’-ég?[ ' SERIAL NO. /ggéﬁfz' / "/

2.6°| STEM STUD PART NO. N/A
SERIAL NO. N /A 2.13 | SEAT PART NO. 2290 24 (—03
HEAT NO. M'I/A. SERIAL NO. 197/ 47"/

3.1 | LARGE SEGMENT HT NO. D 33 | CLAMPPINS
SMALL SEGMENT HT NO. R HEAT NO. S-OF08 77
SMALL SEGMENT HT NO. E HEAT NO. LeLo

3.1 | CLAMP STEM HEAT NO. XK L0037

ACUTATOR TRACEABILITY

4.1 | ACTUATOR HOUSING PN 27 389 44 | CYLINDER BARREL PN 21390-/0])
HEAT NO. VD | HEAT NO. [43]2 ’
4.2 | BEARING HOUSING PN 27 1LF0 45 | CYLINDER CAP PART NO. D 739]
HEAT NO. 19538 HEAT NO. ' [¢ &9
4.3 | PISTON PART NO. 23362 ~ 603 46 | LvDTPARTNO. O[LKE~[0K
HEAT NO. 33 Yoe&s SERIAL NO. i28023A [ £
White copy - to QA for databook Yellow copy - to W.O. folder I

FM-CQ-01-001 Rev 3 5 November 2009 Page 2 of 2



e Bonmnet

Y e Cert #: 1031717

. Date: 11/ 6/2009
' Page 1 of 3
: 4
' ' RB.2.4.7 (5/09
R QUALITY CERTIFICATION (9/09)
HOWCG ' WHITHAM LTD ' Cust PO#: CAN-7168
¥ 10022129 AVENUE | Job #:
! EDMORTON . BB TEN 1A2 Part #:
. grades ALB2FS1 Haat: DO090002 SII Order #: 106808
i GEys 6 Pieces Desoription: P4 FORGING BONNET

-Bpevifications:
" 'ES 02-007-004, REV E

| Chemical Anslysis: (ILadle) ,
0.0140 1. 2800 0. 0250 0. 0010 0. 3100 5. 8400 22. 3600 3.300¢0

0.1750

A : _ PO __/8%43
APPROVED WO__=—"—
pN _&oda/—002 .
BYM_DATEW HT __ Dogeocl.
< SN __—_

TSWGO METALS MANAGEMENT /Eﬁ?
HOW P RTIFIED TRUE COPY ﬁoo ¥ %

(s) $
4l Cestiie;
' / W Cestiticatg vean, 4

ok y A
RS W ES WY NDV 17
R HOWCO METALS | MANGEMENT _PACH {oF A i f
H < A Axgyey 120 Dont,
'q
4 A s 558

‘No welding was-performed on this materlal, Materlal Is free from mercury contamination.
‘We hereby certify that the above itém(s) has been inspected and tested In accordance with
the listed spectfications and Is in conformance with all requirements as modified by the
‘Purchase Order and/or Steel Industiies Inc. Quote. \

[ 3

By: Aknn LoA

, C. CERTIRCATION SPECIALIST
‘WITH EN10204:2004_3.1

FORGED PRODUCT SOLUTIONS

AEROSPACE « POWER GENERATION o OIL & GAS » TRANSPORTATION « INDUSTRIAL
12600 Reech Daly Road, Redford Township, Mi 48239-2455
(313) 535-B505 « Fax (313} §34-2165 « (877) 783-3599 (STEELIS)

Web Site » www.ameriforge.com « E Mail » siisales@ameriforge.com




Certification # 2215

& Performed at Address:

STEEL INDUSTRIES, INC.
12800 BEECH DALY ROAD
REDFORD, Mi. 48239

Customer PO#: 34510

)y

[Part Namber  Descripion DWG # 81021 Rev. K

| Job Number: 196888 -
Quantity: 2¢ '
Lot / Serial Numbes; 62, 66, 08, 10,11, 12
{ Heat Number: m

Make: Paasmetvice “Manofecture: MEGASONICS
. Modeh m § ?LUS Serial Number: F0706
Calibeatior: Dus Date: ~ 12/02/2609 Lateral Indent: N/A
Couplant: Echegel Gr. 14 Frequency: 2.25 MHz
Method: -Coniact Size: 1.0 le %
Cabie Length: ¢ FT_Coaxial ] Set up Db: 40.0/51.0
Calibration Stanidard Used: 064F, 065F Range: 32.0/ 10.0/12.0 INCH
066F ' -

tion

ed ln sccordance with: QAS-03-007 Rev. G Straight Beam Only.

WQAS-W Rev. G Straight Beam Only.

Accoptance Criteris: QAS-03-007 Rev. G Straight Beam Only.
Marking Raquhmant NA
Quanmy Inspccled. 6 Quantity Accepted: 6 | Quantity Rejected: 0

Cause for rejection/comments: 6 Picces accepted to Standard, no reportable indications
present during time of inspection. Inspected Piece numbers 02, 06, 08, 10, 11 & 12

only.

{nspector: AN

Y/, |
/ N
A Levet: ] _Stamp:

XRI Quality Mazusl Rev. 3.0 Dated 7/17/2002

Date Tested: 11-95-09

1961 THUNDERBIRD TROY, MICHIGAN

XRI 1006C-ST rev 2.0 9/8/09 approved by: local level 3

HOWCO METALS MANAGEMENT

CERTIFIED TRUE COPY

?AGE{& or\&

HT #




" Certification # 2221

Inspection Performed at Address:
STEEL INDUSTRIES, INC.
' 12800 BEECH DALY ROAD

' REDFORD, MI. 48239

_ Customer PO#: 34510
" rmmmrwmw

M!WNWMMLMLM

; Model: EPOCH ¢ FLUS Seris] Number: F0706
- Calibeation Due Date: __ 12/02/2809 Lateral Indent: N/A
L Couplant: Echogel Gr. 14 | Frequency: 2.25 MHz
- ‘Method: _Contuct Size: 1.0” Angle %
- | Cable Length: 6 FT Coaxial Set up Db: 40.0/51.0
3 : Calibration Staridard Used: 064F, 065F Range: 32,9/ 10.0/12.0 INCH
d 66F
3 ipspection performed in accordance with: QAS-03-007 Rev. G Straight Beam Only.

g_gﬂﬁmm,, QAS-03-007 Rev. G Straight Beam Only.
Acceptance Criteris: QAS-03-007 Rev. G Straight Beam Only.
Maﬂdng quuhm NA
Materig! Type: A162F51 ‘
Quantity Inspected: 14 Quantity Accepted: 14 Quantity Rejected: §

g Cause for rejection/comments: 14 Pieces accepted fo Standard, no reportable indications

present during time of inspection. Inspected Piece numbers 92, 06, 08, 10, 11 & 12
on 11/5/09 ecri# 2215. Order quantity complete.

Date Taested: 11-11-69

Inspecion: ,’/ %’”' . Levz:. I Stamp:

XRI inllty Manual Rev. 3.0 Dated 7,

1961 THUMDERBIRD TROY, MICHIGAN

XRI 1006C-ST rev 2.0 9/8/09 approved by: local level 3 i
- { HOWCO METALS MANAGEMENT
CERTIFIED TRUE COPY

PAGE Bos !&Lﬁ

HT #
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 ((NORTECH ADVANCEDNOTLTD. a5

‘ Wwo_lc2tec2¢ L-030332
QC APPROVED 160 Portage Close, Sherwood Park, Alberta, T8H 2W2 PN22290~ 206-C3

N . Phonae: 780-449-5013 Fax; 780-445-5036
Jl. &3 {23110 - www.nortechadvanced.com eHBIO
Liquid Penetrant Examination Report  ,, 1& 23626~ |
Client: Master Flo Valve Inc. Date: 22-Jul-2010 ' Wo# 1027626
4611-74 Avenue . Location: Nortech Advancad Sheswood Park Job#:  NORTECH NS10-0728
Edmentan, Alberta T68 2H5 Projact: PO# 192450
) ) Involce #:
TECHNIQUE DETAILS
Examination Typa: Liquid Penetrant Examination, Visible, Watar-washable
Test Method: QAS-03-003 REV. J 060 AcceptStd; APl GA 19th ED. PSL 3/QAS-03-008 REV. J  Procedure # STR-01 Type | Methogd A
06/10 Rev.1, Mar, 24, 2010
Materizis Consumed: i
Manufacturer:  MAGNAFLUX Type: SKLWP2 Batch: 0SKOTK - Dwell Time: 20 Minutas
Manufacturer:  MAGNAFLUX Type: SKD S2 Batch: 09LO4K  Dwell Time: 20 Minutes
Manufacturer:  MAGNAFLUX Type: SKC-S Batch: 10C01K Dwell Time:
Manufscturer: Typet H20 Batch: Dwell Time:
Manufacturer:  NLS(PRODUCTS) Type: FLUID FILM Batch: 0CQG7282 Dwell Time:
Surface Condition X Clean/Bare As Ground X Machined Sandblasted Painted Welded Scals Rmvd

Source of Light Halogen 250W Incandescent 100W  x  Maglight 6 Volt

—— ttvmrmes

T206°C Surface Temp

Examination Resuits & Comments
VISIBLE WATER WASHABLE LIQUID PENETRANT EXAMINATION WAS PERFOMED ON THE COMPLETE ASSEMBLY ON ALL ACCESSIBLE SURFACES:
Description: 1) P35-158K CARTRIDGE

Part Desciption WO D Serial # Work Order Heat# / Part# Matarial Type
P35-15K CARTRIDGE . 10276261 19244811 NGT 04870 - 2329020603 UNS39277
APPLICABLE REV.C {SUPER
) DUPLEX)

NO RELEVANT INDICATIONS WERE DETECTED AT TIME OF EXAMINATION IN COMPLIANCE WITH QAS-03-008 REV. J 06710 AND APt 8A PSL 3.
POST EXAMINATION CLEANING APPLICABLE

Signatures %}é‘
Technician (Sign): M
- / r [

Technician: Cafreiro, Mike . CGSBLv: CGSB Reg: SNT-TC1ALM: I
Assistant: CGSB Ll CGSB Reg; SNT-TCAA Lvi:
Client Signature

Client Representative:  Kim Mungall

“Cliont Regresertative’s Signature indicates acceptance of reports and results. Nortech Advanced NDT Ltd. is liable for examination casts only.
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FORONI s.p.A. ULTRASONIC TEST Dok z3awe
oo coraa™ ™ ™Y CERTIFICATE

Order n°: 08086
Customer: FORONI METALS OF TEXAS,INC.
Matorl;al identification: UNS $39277; AF.218 Gr.2.

Heatn® 04870  VAR®D' Lotn® Bar kient.: 271032
Mahrl-al condition: Forged, solution annealed and peeled.
Matariial description: n° 6 R.P. Bars diameter 7 inches.
Specll‘iuﬁon: AP 8A 19th Ed. PSL3 (Par. 7.4.2.3.15).
Tschnique of examination: contact.
Apparatus: Gilardoni RDG500
COuplént: paste.

Calibration:
' 'i‘ypi Pr::c:lon Miz| Wodge | CONDreUR | Scanning ! Rﬁ:g:tm ' s;::::";gg' E‘::: :}:“
D.25mm | 2| Mo DAC. A FBH 32 mm 76 70

Straight beam

i

Results: - in accordance with specification.

'Azq;lhdﬁmlm;azcyﬁndﬁcalsurfaceammcc:smlm D= cylindrical aurface circumferantial test

Remarks: - test performed in compliance with ASTM A388-07 / ASME/07 SA388.




PSL 3 HARDNESS TEST RECORD

-
PN ;3260 70/ 07 PART DESCRIPTION: @ st %H_M_f, Pac - 1sic
0. . D : P.O. .
W.o te 256 4 S# - ° far463
MATERIAL / E.S. TOLERANCE
1. ’ MIN MAX
: (g«zf«wf - Lihes BLge 3 — 2y (b
2 A L MIN MAX
Comss e, BE Livn se o 2% &%~ 3\ \WRe
'EQUIPMENT USED | VERSITRON STARRETT KING KING KING
[ 'SERIAL NUMBER 72407 6791 VS-49 T VS-34 UG-5377
~ "
SERIAL NUMBER HEAT # RESULT NOTES
in26pudt~i | DOYV06D 213 bodd | Rergor
SRS 0 o wRC | Chusches
=9 Y4363
Wo \o28 04
?ﬁg cz_"é‘uy,‘ @ ‘...‘\:i"c;' \ st U i
[ W e WP *r—h(‘c':l &)
ﬁ; B ) N TN S e G~
- 2.8 mnie D |
w3f [ S S T
COMPLETED BY § b \ DATE Y | PAGE \ OF /
e T -

FM-CQ-00-048 Rev 0

12 JUNE 2008

Page 1 of 1
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NORTECH ADVANCED NDT LTD.

13

L-030368
160 Portage Close, Sherwood Park, Alberta, T8H 2wz
Phone: 780-449-5013 Fax: 780-449-5036
www.nortechadvanced.com
Liquid Penetrant Examination Report
Client; Master Flo Valve Inc. Date: 06-Aug-2010 WO #: 1028064
46811- 74 Avenug Location; Nortech Advanced Sherwood Park Job #: NORTECH N510-0815
Edmonton, Alberta T6B 2H5 Project: PO #: 193456
Invoice #:
TECHNIQUE DETAILS
Examination Type: Liquid Penetrant Examination, Visible, Water-washable .
Test Method: OAS-03-008 REV. J 0810 Accept Std: APl 8A 15th ED. PSL 3/QAS-03-008 REV.J  Procedure #: PTP-01 Type Il Method A
06/10 Rev.1, Mar, 24, 2010

Materials Consumed:

Manufacturer: MAGNAFLUX Type: SKL WP2 Batch: 0SK01K Dwell Time: 20 Minutes

Manufacturer:  MAGNAFLUX Type: SKD S2 Batch: 0SL04K Dwell Time: 20 Minutes

Manufacturer: MAGNAFLUX Type: SKC-S Batch: 10C01K Dwell Time:

Manufacturer: NLS(PRODUCTS) Type: FLUID FILM Batch: 0C07282 Dwell Time:

Manufacturer: Type: H20 Batch: Dwelt Time:
Surface Condition x Clean/Bare As Ground x Machined Sandblasted Painted Welded Scale Rmvd
Source of Light Halogen 250W Incandescent 100W x Maglight 6 Volt 20.5°C Surface Temp

—— rare— ———

Examination Results & Comments

VISIBLE WATER WASHABLE LIQUID PENETRANT EXAMINATION WAS PERFORMED ON THE FOLLOWING AT (INCONEL 718) WETTED ENDS ONLY OF
THE FOLLOWING:

Description: 1) P356-15K STEM

Part Description . WO ID Serial # Work Order  Heat # Part# Material Type
P35-15K STEM NOT 193391-1-1 NCT 52211} 23290-706-06 WETTED
APPLICABLE APPLICABLE LT0814EY111 REV.0 END
INCONEL
718

NO RELEVANT INDICATIONS WERE DETECTED AT TIME OF EXAMINATION IN COMPLIANCE WITH QAS-03-008 REV. J 06/10 AND AP{ 8A PSL 3.
POST EXAMINATION CLEANING APPLICABLE
AISI 4130 THREADED END TO BE DONE ON FINAL NDE

Signatures \%\
Technician (Sign): S

- TT—
P -
Technician: Carreiro, Mike CGSB Lyl CGSB Reg: SNT-TC-1A LVl It
Assistant: ’ CGSB Lvt: CGSB Reg: SNT-TC-1A Lvl:
Client Signature

Client Representative:  Kim Mungall

*Client Representative’s Signature indicates acceptance of reports and resulis. Noriech Advanced NDT Ltd. is liabie for examination costs only.
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(MASTER o.fLO__m

PSL 3 HARDNESS TEST RECORD

COMPLETED BY URoe (NS DATE O8[je ]t

PIN: AR N:
23290 706~ 06 PART DESCRIPTIO Srery P

WO jo28064 ps# — PO 7934 5%.

MATERIAL / E.S. TOLERANCE

1 MIN MAX
: IrncoNer 78 32— 40 Hrc

2 MIN MAX

EQUIPMENT USED | VERSITRON | STARRETT KING KING KING

SERIALNUMBER | ~,~ 7240 6761 VS-49 VS-34 UG53

SERIAL NUMBER HEAT # RESULT NOTES
1GR3~ ~1 | LTOBIHEYH] 29 +HA2C
Q.C. APFROVED
av. Ukm/z_//\/.s nm_:og//a//ﬁ
. o
/P34 58
PO -
WO [OZE0ES |
WT_L708lyes1t)
SN..19389/ ~/-/
pacE L oF I

FM-CQ-00-048 Rev D

12 JUNE 2008
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BORIR HSRICTIONS LD

ISO 2001:2000

Borza Inspections Ltd. Pase 1 of
. . 140 Portage Close age 1 of _
Sherwaod Park, Alberta T8H 2W2 + Uloss?z
Buslhess: (780) 418-0099 / Fax: {780) 416-0986 .
24 Hour Service ‘

REGISTERED (Alberta) Ulirasonic Inspection Report .
Castomer: Masterflo Valve Inc. Report Notes:
4510 - 74 Avenue .
Edmonton, Alberta TestMethod:  QAS.03-007, rev.c
. _TeB2He _ L Acceptance Standard: ]
} QAS-03-007, rev.C / API 64, 13th Ed. PSL3
: Lacation: Borza shop - Sherwood Park, AB
Date; 1217/2007 Invoice No.; - '
P.D.Number. 165752 Job Number: 1016593

Technigus Details

Bl Procedure # ; UT-7, rev.0
Ultrasonic Instrument:

Calibration Biocks:

Surface Condition: v Clean Bare Metal

Type: Epoch 4

Manufacturer; ?anametrics
Serlal Number: p50300702 Last Calibration Date:  10/04/2007
Manufacturer  Sonotech Type: UT-X

Ag Ground  Machined SandBlasted Painted Loose Scale Removed

1IW sin 15816 / ASTM FBH s/n B1-001

fem  Scen Type Frobe Type | Frequency (MHz) f Crystal Size | Primary Reference Response {dB) | Scanning Sensitivity Range Caltbratio
(Degree) : : (%) (dB)
1 , 0 single 2.25 MMz . 25.4mm 24,8d8 80% FBH +12db 500mm

lteras Examined
" Test Description:”

e S e Wn  w mss e Soh e e wmm wmA  mae e as oms ot i

Ultrssonic volumetric testing was performell on the following on the entire volume, as far as practical,
item Examined Serlal Numbey Rig Number Company# Part Number Heat Number

Qty 1 - Bar stock, 6.50" OD x §1319-14-0650 0813LY18
132.50" OAL, 725 Inconel 8
ma:erial (tag: w/o 1016563)

-t

“"est Results:
No relevant indications were detected at timg of test.

PO_105752
wo. 1016593
PN 343 11-06500..
HT 1316,

SN

Q.C. APPROVED

Mﬂm&
SIgNATURES ]

lle: t Representatve: 1 OM Zinyk
Technician (Print) Murray Nathery#8638 CGsaLs! ||

Assistant (Print)
* Chant lepresantaiive’s Signaturs Indicates acceptance of report s mbuits.

Technician (Sign)

SNT-TC-1A Level )l

X2 I,
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P

&

.
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NORTECH ADVANCED NDT LTD.

Examination Type: Liquid Penetrant Examination, Fluorescent, Water-washable

. L-030353
160 Portage Close, Sherwood Park, Albesta, TBH 2W2 :
Phone: 780-449-5013 Fax: 760449—5036
W
Liquid Penetrant Examination Report
Client: Penn United Technologies Inc. Date: 29-Jul-2010 WO #:
Box 398 Location: Nortech Advanced Sherwood Park Job #: NORTECH NS10-0760
Saxonburg, PA, USA 16056 Project: PO #: 162794
Inveice #:
TECHNIQUE DETAILS

Test Method: QAS-03-008 REV. J 06/10 Accept Std: APl 6A 19th ED. PSL 3/QAS-03-008 REV. J  Procedure #: PTP-01 Type | Method A
06/10 Rev.1, Mar. 24, 2010

Equipment Usad:

Manufachwer: Spectroline Type: SB-100 Serial# 1715755 Last Calibration: 15-Apr-2010
Materials Consumexd:

Manufaciurer: MAGANFLUX Type: ZL 60D Baich: 108104 Dwell Time: 20 Minutes

Manufaciurer. MAGANFLUX Type: ZP 9F Batch: 09EO8K Dwell Time: 20 Minutes

Manufacturer: MAGANFLUX Type: SKC-S Batch: 10C01K Dwell Time:

Manufacturer: Type: H20 Batch: Dwell Time:

Manufacturer:  NLS(PRODUCTS) Type: FLUID FiLM Batch: 0C07282 Dwell Time:
Surface Condition x Clean/Bare As Ground x Machined Sandbiasted Painted Weided Scale Rmvd
Soureoflight Helogen250W  Incandescent100W  x Magiight 6 Vot - - "21.2°C  Surface Temp

Examination Results & Comments

Description: 5) P35-15K FLOW RING

Part Description WO ID Serial # Work Order  Heat # Part #

APPLICABLE REV.E

APPLICABLE REV.E

APPLICABLE REVEE

APPLICABLE REV.E

Material Type

P35-15K FLOWRING  NOT 191385 LN2-1 W1015981/1 HT0613LY16 23290-250-02 (COLLAR)

INCONEL
725/
(INSERT/
WEAR RING)
TC

P35-15K FLOWRING NOT 191385 LN2-2 W1015881/1  HTO613LY16 23290-250-02 (COLLAR)

INCONEL
725/
(INSERY/
WEAR RING)
TC

P35-15K FLOWRING NOT 191385 LN2-3 W1015981/1 HT0613LY16 23290-250-02 (COLLAR)

INCONEL
7250
(INSERT/
WEAR RING)
TC

P35-1SK FLOWRING NOT 191385 LN24 W1015881/1 HT0613LY16 23290-250-02 (COLLAR}

INCONEL
725!
(INSERT/
WEAR RING)
TC

FLUORESCENT WATER WASHABLE LIQUID PENETRANT EXAMINATION WAS PERFORMED ON ALL ACCESSIBLE SURFACES OF THE FOLLOWING:

o

AT

PT—=B2—

%2@—9@-0

Vi 6’953%)?@

i

THT
oN 73

APPROVED 70 <276
Wo.

Q




NORTECH ADVANCED NDT LTD.

P35-15K FLOWRING NOT
APPLICABLE

POST EXAMINATION CLEANING APPLICABLE

191385 LN2-5 W1015981/1 HTO0613LY16 23290-250-02 (COLLAR) -
REVE

INCONEL
725/
(INSERT/
WEAR RING}
TC

NO RELEVANT INDICATIONS WERE DETECTED AT TIME OF EXAMINATION IN COMPLIANCE WITH QAS-03-008 REV. J 06/10 AND AP] 6A PSL 3.

Client Signature
Client Representative.  Michael Hite

Signatures %
Technician {Sign): —
[ S
Technician: Carreiro, Mike CGSB Lvi: CGSB Reg: SNT-TC-1A Lvi: 1]
Assistant: CGSB Lvi: CGSB Reg: SNT-TC-1A Lvi

Client Representative:  Michae! Day

*Client Representative's Signature indicates acceptance of reports and results. Nortech Advanoced NDT Lid. is liable for examination costs only.




1025142

S
WTER CE-O PSL 3 HARDNESS TEST RECORD
. ——
| PIN: 239Gp ~250-02 PART DESCRIPTION: 1610 iz /L(ﬂ }7— /3 - '
MATERIAL / E.S. TOLERANCE
1 NN MAX
_ INconvEL J28 |7 32 —<go HEL
Z MIN VAX
EQUTRHENT USED | VERSITRON STARRETT . KING KNG KING
SERIAL NUMBER 7@0/ 8791 \VS-49 VS-34 UG-53
~SERIALNUMBER | - HEAT# RESULT NOTES
A
iq13gs-2- 1 HTOLI3Ly74 26
2 ) 36
3|/ 2y
Py =
JGi385—2- S |HT06138r16 a5 /7
G APPROVED
e lodin :
ey e BATE ]
. /1385
WO 23290 T =
BN 232¢@p~ 250 ~02
HT _HT06(3¢r/5
SN_19r3s8 ~ 2-1 703
COMPLETED BY DATE pace f oF '
5 2 [g/ 0

FM-CQ-00-048 Rev &

12 JUNE 20048
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160 Portage Close

NORTECH ADVANCED NDT LTD. Sherwood Park, Albert:a T8H .ZWZ

ULTRASONIC EXAMINATION REPORT

FIELD REPORT NUMBER U- N° 000448 P Lo L
: Date: OCTOBER. 79 ) 2009
Clientzgf[m m&f/ﬁl NE, po.s  1E6240-MF
Job #:
Location:tﬂmol\nm\[ v AE)

ITEM EXAMINED _AS Ugren Baows
TesT METHOD ASME Y ART 23 I QAs-03-007 Rin G-
ACCEPTANCE STANDARD _BUAS = 03 ~ 0] Revg | g0y ot 1Uthep L5

TECHNIQUE DETAILS

1. procepure No. UTF - 6l Rey-0 i
. 2. ULTRASONIC INSTRUMENT Manufacturer: PANAMETIACS Type: RIOYS 29¥°I0) ’lla%"i‘f
Manufacturer: Type: o' Bl w B“IC/ ONU o Mool
Manufacturer: A Type: grott Xr
UT Serial No.: 09127637 Last Calibration: -7!L’ ! 29909
3. coupLant: Joneecd UT-X - '
4. SURFACE CONDITION: \/ Clean Ba.re‘&letal As Ground \/ Sandblasted Fainted Loose Scale Reimoved
5. CALIBRATION BLOCK (5): MiNI 1w® 2 / AsTm FBR * l'LS 9,24, 26
SCANTYPE PROBE SIZE FREQUENCY PRIMARY RESPONSE RANGE SCAN
(degree} . (mm) (MHz) (%) (mm) (dB}
0 :)lW:’M 1Z-7] 2.2 L0 & 8o7p Fbit 250 + 18
! 1 }
4] B 29 Y 130 (& gg 7o FOW 500 d
EXAMINATIONRESULFS g GOMMENTS . | 17| 7 o o | e »

UUFAONG .\mwmermb.

1) Soktary By 1N war
15 N ReseraBie. Ko FLEniRs (3

"CLIENT REPRESENTAT _
TEGHNICIAN (SIGN) : RIFVEL ‘D COSBREGE ' TL9f) swrcaave Z

TECHNICIAN (PRINT) R
ASSISTANT (PRINT) __J+ ROKL I

+ Clients Representative’s Signature indicates acceptance and resulis. Nortech Advanced NDT Ltd. is liable for cxamination costs only. J Ob # i

(ST Registration # 801560228 RT0001 Form 1D: F-0]




Borza Inspections Lid.

140 Portage Close Page 1 of 2
Sherwood Park, Alberta T8H 2W2 P506650
Business: (780) 416-0999 / Fax: (780) 416-0566
' 24 Hour Service
iSO 9001:2000 T s
REGISTERED (Alberta) Nondestrpctwe Inspection Report
Customer: Spirit Machining Ltd. : Report Notes:
2228 - 80 Avenue Test Technique: R
Edmonton, AB Fechnique: PT-1
T6P 1N2 Test Method: QAS-03-008
Acceptance Standard: QAS-03-008 REV. G
APIGAPSL 3
Date: 12/09/2009 Invoice No.: Location:. CORRPRO NDT
P.O. Number: 186268-MF Job Number:
Items Examined
Test Description:
VISIBLE WATER WASHABLE LIQUID PENETRANT EXAMINATION WAS PERFORMED ON THE OF
THE FOLLOWING:
Item Examined Serial Number Rig Number Company# Heat Number Part Number
12) P35 15K BALANCE 23290-431-02
SLEEVES
1 . . 586265-05-01 e o G654
2 T 186268-01-02 T . 04684
X e e ‘__‘._“1'5%.;265-461-05 e - - - oasia
4 T 186268-01-04 ' 04684
5 , 186268-01-05 4— 04684
6 186268-01-06 04684
7 186268-01-07 o o . 04684
: e 186258-01-08 P .
. - s e . .. e
10. . 1é6268-01-10 04684
11 186268-01-11 04684
12 186268-01-12 04684
Test Resuits:
NO RELEVANT INDICATIONS WERE DETECTED @ TIME OF EXAMINATION.
THE ABOVE TESTED ITEMS ARE ACCEPTED TO THE MASTERFLO QAS-03-008 REV. G
COMPLIANCE STANDARD.
Comments
Bl JOB# S09-1769

MATERIAL: DUPLEX

5or0T Q0siRG




Borza Inspections Litd.

20f2
140 Portage Close Page 2o

Sherwood Park, Alberta T8H 2W2 P506650
Business: (780) 416-0999 / Fax: (780) 416-0966
24 Hour Service

ISO 9001:2000 3 i
REGISTERED (Alberta) Nondestructive Inspection Report

SURFACE CONDITION: CLEAN BARE METAL/MACHINED

CLEANER: MAGNAFLUX SKC-S BATCH# 08HOSK{POST CLEAN)

PENETRANT: MAGNAFLUX SKL-WP1 BATCH# 08J13K(DWELL TIME 20MIN)

WASH: H20 '

DEVELOPER: MAGNAFLUX SKD-52 BATCH# 07C03K(DWELL TIME 10MIN)

INFRARED DIGITAL THERMOMETER: POWER FIST(SER# C0805003406)

AVERAGE SURFACE TEMPERATURE @ TIME OF INSPECTION IS(19.0)DEGREES CELSIUS

S eplesertve: DAVE

Technician (Sign)
Technician (Print) JOHN HERMANUTZ  GGSB Level SNT-TC-1A Level [)
Assistant (Print) MATT QUAALE

* Client Representative's Signature indicates acceptance of report and results.

It Tl
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PSL 3 HARDNESS TEST RECORD

[N 2329 0-—243/-02 | P[RI DESCRIPTION. BAL sev Pss-ifk
WoO. — Os# P.O. T RE26E
MATERIAL /ES. TOLERANCE
1 s s 39277 ity 1B M 2e
) NN MAX
EQUIPMENT USED | VERSITRON ||_STARRETT KING KING KING
SERIAL NUMBER 7240 6751 VS49 VE-34 UG-53
SERIAL NUMBER HEAT# RESULT NOTES
.t pLe
186268-1 -] | 0468% 26
2 ™ 27
3 26
4 N
\§ of 7
6 | : 27
7 | 26 ~
) [ 2g Q.C. APPROVED
7 / | 26 a‘%:mr : qf’ 241}
o] | | 25 —
[/ [ ‘ 26
R 4 . L2
12 | 0 468% 25 Wl  po /86208
[£:4 ; WO. — '
/@ PN 23290 -$31-02
<2 HT
SN 1862687

Ny
COMPLETED BY o ufgw,\

DATE ;t{/n[g?

pagE_{_oF

FM-CQ-00-048 Rev D

12 JUNE 2008

Page 1 of 1
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12/08/2009

Stainless Steel Fasteners Limited
Broombank Road

Chesterfield

$419QJ

United Kingdom

Tel: -+44 (1248) 451818
Fax. +44 (1246) 455268

email: ga@ssfast.co.uk
web: ssfast.co.uk

Chemical Analysis

Mechanical Properties

|
@llsl" Test Certn‘" cate

Quaiity Management System
BS EN (SO 8001:2008
Registration Number FM00358

{Conforms to EN 10204 Type 3.1)

Master Flo Valve Inc

Edmonton
Alberta

T6B2HS CA

Order Number: S014809 /2
Customer Order Number: 179869

Cast Number: 061322

C Si Mn P S Cr Mo Ni Ti Cu Al Pb
0390 0.150 0.7¢0 0.012 0.024 0.983 0.161 0.038 0.055 0.0132
Sn Zn Mg Fe A w Co Nb  Cb+Ta N

UTS  0.2%Proof  Elongation Reduction of Area Hardness Proof Load Proof Load Value
(Nfmm?} {N/mm?) (%) (%) (HB)
747 667 22 66 216
Impact: Values: 75 J, 77 J, 78 J Average: 76.6 J, Temperature: -73DegC

PO 174986 9.

Q.C. APPROVED WO —

\ PN 01031 —00C ;
BY...S-Q—“Q—’——DATEA‘QM HT _‘<pE heat <ode.

Representing
P99ZK050X01250CB1100R000

To Drg 01031-006

Stamped: CDE

$014808 /2
47377582

. QCO1 A3/060605
— B 805284
' _3

SN —

2500 Off 0.500"unc x 1.250"Ferryhead Capscrew to spec ASTM A320 L7M
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ACTUA-TOR. BTN G)

“ ﬁ Quality Manageme‘:\t System
Test Certificate  =2iime..

{Conforms to EN 10204 Type 3.1)

16/09/2009
Master Flc Valve Inc
Stainless Steel Fasteners Limited

Broombank Road

Chesterfield 4611-74 Avenue
S41 9QJ Edmonton
United Kingdom Alberta

Tel: +44 (1246) 451818 T6B 2H5 CA

Fex:  +44 (1246) 456268 Order Number: 016009 / 5

email: ga@ssfast.co.uk Customer Order Number: 183997
weh: ssfast.co.uk

Cast Number; SA63852

Chemical Analysis

Cc Si Mn P 8 Cr Mo Ni Ti Cu Al Pb
0398 0203 0.880 0.011 0.006 1.020 0.180  0.010

Sn Zn Mg Fe \ w Co Nb Cb+Ta N

Mechanical Properties

UT.S 0.2% Proof Elongation Reduction of Area Hardness Proof Load Proof Load Value
(N/mm?2) (N'mm?) (%) (%) {HB)
741 665 18 68 222

impact Values: 53J, 50J, 51J Average: 51.3 J, Temperature: -73 DegC

305

(83777 .

Q.C. APPROVED
P s e oot s recirsnt Mas ittt
Bv_CHRLS  pare 02/040 Py C/O3/—008
HT o Ce
SK S

Representing

P99ZK050X01750CB1100R000

600 Off 1/2"unc x 1.3/4"Ferryhead Capscrew to spec ASTM A320 L7M
To Drg 01031 P/No 01031-008

Stamped: CCl / ~
”I‘"ﬁ ! S ":g £ \\
B
8016009 /5 \_ /'For Stainless Steel Fasteners Ltd
24111137
QCD1 AXDBO60S
B05403




NOZ2l € ,

:
V/‘ LIQUID PENETRANT EXAMINATION FORM P~ 070968

ACU REN PAGE [ oo/
UK 12 / /D TIME /2700 1

CLIENT ”7/15 TEL Flo J/‘f LJE  Date

ATTENTION C. ANEQFELD ACUREN JoB No. R 3/ L9988~ &F

ADDRESS POMWO No. ﬁLﬁ%ﬁ_Mz___‘
WORK LOCATION Ao KEN

ACCEPTANCE

PROJECT ﬁo 4 7025923 / PY;
ITEM(S)ExaMNED _ ) 7Y &~ P35- /ISK Al0oZZLES  STANDARD A/t ¢4 A&— 2 RevDate__ /9 77 ELD
7 i PROCEDURE NO -03- JZ Rev/DATE __p R /0
. TECHNIQUE NO. JZ ReV.J/DATE ook /1D
— ﬂ— 3""

PART‘NO ] n ' 33 20 - - RlAL 7'u @s z-'Ac THICKNESS » 375 "
Scope LJD E.Sc 7" LLDOL l Erﬂﬂ.«xr oA 5' 35— s NozZLlES®
A/IIJJ A/.L Acc.esszez.é Sd AQES )

METHOD ﬂ FLUORESQENT O ViseLe ﬁ WATER WaSH 0 SovenT REMOVABLE U POST EMULSIFIED
BLACK LIGHT S/IN/ ¥R 5S40 OUTPUT > 1000 » Wich® M AMBIENT < 2 fc

FAMILY BRAND AL DLox
970 /9 MINMUMDWELLTIME S MiN. |LicHTING Equip. S FLASHLIGHT O TROUELELIGHT & OUTPUT>100 fc @ SURFACE

PENETRANT N
PENETRANT REMOVER aJA 7ZK MiNMuM DRY TIME A AX - Fo MIN. |OTHER ,\J/ 7] ; /
LIGHT METER S/IN ‘7‘0 950> ' |/  caDusbate S /¥4/7p
i -

S

DEVELOPER 9/ MiNMUMDWELLTIME /D MiN.
DEVELOPER TYPE ﬁ NoN Aqueous O AQUEQUS 0 DRy OTHER

FresrSumeace . -~ - - oo .l i - .

SURFACE CONDITION O As GROUND 0 As WELDED 2 MACHINED O SHOT BLASTED 4 CLEAN BARE METAL
SURFACE TEMPERATURE Q<- 4°C/ 20°F 3 -4°Cf 20°F 70 10°C/50°F W 10°C/50°F T0 52°C/125°F 3 > 52°C/125°F

én’s / 5-/5f Noz2L£S 5 /f 23290-2¥3~ of ,‘413

o /00R¥4E[l
,&sou‘si ér)’oFS'

/88659‘ ~LA -/rf m!u /6865?’ 24 -/-5
S-/85/4 . .

Nozzir /4 £ Acls rfafo A - l: - o
fo%cnf

- —f\-..,.«... S 1,.

s¢- 3, fs-03-008

1
t
¥y
1
'

N .
2N

-3-,115';/'0

e el

/716/9
Kzu

e e i e

i

oL T

C“"( ({ 61(() » . .
Delivery e
G
MAR 1 5 4 .

1

oo eopma — e e

5\1 /‘4?‘97154 / r#—s

Q.C Appngvéb

BY e

DTR No.

CLIENT REPRESENTATIVE
ﬁw SIGNATURE

TECHNICIAN (SIGN) 7 L, REPORT

' REVIEW

MM S INITIAL

15 TECHNIGIAN 2"° TECHNICIAN

PRINT NAME

CGSB LEVEL SNT LevEL 3 CGSB LevEL SNT LEVEL
CGSBReG. No CGSBReG. No
e il 30 Saniome b porcaccnof e i Sice vt o o 3 6 rparoon s s oy b dat b o
'rmwwwnunms:mﬂdu&ammmmmn fs kabilty i sompect of Secvices mierrad i heewio:

m Mm.mmmafmmﬂmmdmmmmmmms«mhumumm ldwmmhmdhkma*mmpﬁm Purchasar diacovers that the
- humu&.m t Nrchager; propy o e exdaat ecassary 19 conform 1 he waranty heve a0 other wasranty, sapeowant! or impiied,

i

uuhq riwdiod o 0t i - .: e wmmmwmmam s emplogees and Shat Pucchaser’s oxn reaponsbiily for abou
t““‘, 3 ba coreinad P c 3 coM {0 persons or properties whie
ﬂian:’xm qmnnmwmwwmummuwambwmmmummxmmmmm WMMMWMHmmdﬁam ol wwm?r:zmu
uuwmmmhlsmuwmmunwmhmﬂ damages inckadag, withouk Renitafion, dosriime, loss of uea or loss of profits.

WHITE - CLIENT COPY CANARY - OFFICE COPY PINK - TECHNICIAN COPY GOLD :’OFFICE COPY
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/ EDDY CURRENT EXAMINATION FORM WWB E-1009
PAGE 1 oF 1
CLIENT MASTER FLO VALVE INC. DATE 12 MARCH 2010 TIME 1200 HRS
ATTENTION CORY NEUFFELD ACUREN JOBNO. 231-49988-84
ADDRESS 4611-74 AvE PO/WO No. 188724 ISSUE 2
EDMONTON AB, T6B 2HS WORK LOCATION  ACUREN SHOP
PROJECT ACCEPTANCE APi 6A, PSL NI,
TEM(S)
EXAMINED WO# 1025923 STANDARD QAS-03-011 REVA Rev./DATE DeC 15, 1999
QTY 5 P35 NOZZLES PrROCEDURE NO. ET-0002 Rev./DATE SEPT (09, 2003
TECHNIQUENO.  N/A REV./DATE N/A
JoB DESCRIPTION
PART NO. 23290-243-01 . MATERIAL TUNGSTEN THICKNESS  0.250 INCH
Scope  PERFORM A GENERAL EDDY CURRENT SURFACE EXAMINATION ON 5 NOZZLES
TEST DETAILS
INSTRUMENT _ ZETEC MODEL Miz21A SeRiAL No. 375 CALIBRATION DUE DATE 10 MARCH 2011
PrROBENQ.1 ZETEC S/N 350998 Size 0125 TyrE M SINGLE O ABSOLUTE ¥ DIFFERENTIAL 0O REFLECTION
PROBENO.2 N/A S/N N/A SIZE  N/A Tyre O SINGLE O ABSOLUTE 0 DIFFERENTIAL O REFLECTION
REF. STD. CLIENT PROVIDED SIN N/A
FREQUENCY 1 FREQUENCY 2 FREQUENCY 3 GAIN PHASE THICKNESS LENGTH MATERIAL TYPE
1 200 KHz N/A N/A 61 160 0.250 INCH N/A TUNGSTEN
2 N/A N/A N/A N/A N/A N/A N/A N/A
TEST SURFACE
SURFACE CONDITION ' AS GROUND Q As WELDED ¥ MACHINED [0 SHOT BLASTED CLEAN BARE METAL
SURFACE TEMPERATURE 0 <-4°C/ 20°F O -4°C/ 20°F 70 10°C/50°F M 10°C/50°F 10 52°C/125°F Q >52°C/125°F
RESULTS PART L.D.
TEM SERIAL NUMBER Ao 1ResECT] o SERIAL NUMBER scceer |remer] Q1Y 5 P35 NOZZLES Y
1 [188654-LN-1-1 X 1 — JP/N 23290-243-01 REVB f
2 1188654-LN-1-2 X 12 W/O 1002466/1 ; 2
188654 -LN-1-1 i
3 |188654-LN-1-3 X 13 : ! , Uy
188654 -LN-1-2 to M N
4 [188654-LN-1-4 X 14 188654 -LN-1-3 3\{ MmIWE
LN-1- Bt 1 j N : i
5 [188654LN15 X 15 188654 -LN-14 NNy
6 188654 -LN-1-5 AN BT W
7 Q, : Wi “;' S
5 .C. APPROVED) | Gioim iy
5 TS
. DTN
10 UL P A T . '
THE NOZZLES AS NOTED.ABOVE ARE ACCEPTABLE TO QAS 03-011 REV A - 1 , ; ;
FOR EDDY CURRENT EAMINATION
SIGNATURES
CLIENT DTRNo. A325994
REPRESENTATIVE 2 ) y 24
PRIK SIGNATURE
TECHNICIAN (SIGN) - REPORT
REVIEW
PRINT NAME WAYNE BLUETT INITIAL
15T TECHNICIAN 2" TECHNICIAN/ASSISTANT
CGSBLeveL 1 SNTLevel 2 CGSB LeveL SNT LEVEL
CGSBReG.No 872 CGSB Rec. No
Scope of Services
The agreement of Acuren Group Inc. to perform services extends only to those services provided for in writing. Under no circumstances shall such services extend beyond the performance of the requested services. It is expressly understood .
descriptions. comments and expressions of opinion reflect the opinions or observations of Acuren Group Inc. based on inf ton and 1l ipplied by the 3p and are not intended nor can they be construed as representa
warranties, Acuren Group Inc. is not ing any responsibilities of the and the /operator retains comple sponsibility for the ing. facture, repai and use decisions as a resuls of the data or other infor:
provided by Acuren Groug Inc. In no event shall Acuren Group Inc.’s liability in respect of the services referred 10 herein exceed the amount paid for such services.
Standard of Care
In performing the services provided, Acuren Group Inc. uses the degree, care and skill ordinarily ised under similar cir by others performing such services in the same or similar locality. No other warranty, expressed or impl
or intended by Acuren Group Inc.




SenT

ORTECH ADVANCED NOT LTD. |

1-030233
160 Portage Close, Sherwood Park, Alberta, T8H 2w2
Phone: 780-449-5013 Fax: 780-449-5036
www.nortechadvanced.com
Liquid Penetrant Examination Report
Chent: Penn United Technologies Inc. Dats: 21-Jun-2010 WO #:
Bax 398 Location: Nortech Inspection Office " Jobi#
Saxonburg, PA, USA 16056 Prolect: PO #: 162137
Invoice #:
TECHNIQUE DETAILS
Examination Type: Liquid Penetrant Examination, Fluorescent, Water-washable
Test Method: QAS-03-008 REV. |, 02/10 Accept Std:  API GA 19th ED. PSL 3/QAS-03-008 REV.J, Procedwe#: PTP-01 Type | Method A
02/07 Rev.1, Mar. 24, 2010

Equipment Used:

Manufacturer: Spectroline Type: SB-100 Serial #: 1715755 Last Calibration: 15-Apr-2010
Materials Consumed:

Manufacturer: MAGNAFLUX Type: 2L 60D Batch: 08C12K Dwell Time: 20 Minutes

Manufacturer: MAGNAFLUX Type: ZP 9F Batch: 06HOSH Dwell Time: 20 Minutes

Manufacturer: MAGNAFLUX Type: SKC-S Batch: 10B16K Dwell Time:

Manufacturer: Type: H20 Batch: Dwell Time:
Surface Condition x Clean/Bare As Ground x Machined Sandblasted Painted Welded Scale Rmvd
Source of Light Halogen 250W Incandescent 100W Maglight 6 Volt 20.3°C Surface Temp
Examination Results & Comments

FLUORESCENT WATER WASHABLE LIQUID PENETRANT EXAMINATION WAS PERFORMED ON TC INSERT ONLY:{AS ACCESSIBLE)
Description: 5) P35-15K SEAT ASSY. MATERIAL THICKNESS RANGE{ INCHES): 0.488,0.894,1.006

Part Description WO iD Serial # Work Order  Heat# Part # Material Type

P35-15K SEAT 191147 LN1-1 W1013301/1 773562/ 23290-341-03 AlS| 174 o
518440 REV.E (CARRIER) /
PUC-
10N(INSERT)
P35-15K SEAT 191147 LN1-2 W1013301/4 773562/ 23290-341-03 AlSI 174
518440 REV.E (CARRIER) /
PUC-
10N(INSERT)
P35-15K SEAT 191147 LN1-3 W1013301/1 773562/ 23200-341-03 AlSI 174
518440 REV. E (CARRIER) /
PUC-
10N(INSERT)
P35-15K SEAT 191147 LN1-4 W1013301/1 773562/ 23290-341-03 AIS| 17-4
518440 REV. E (CARRIER) /
PUC-
1ON(INSERT)
P35-15K SEAT 191147 LN1-5 W1013301/1 773562/ 23290-341-03 AlSI 174
518440 REV.E (CARRIER) /
PUC-
10N(INSERT)

NO RELEVANT INDICATIONS WERE DETECTED @ TIME OF EXAMINATION ON REMAINING ITEM IN ACCEPTANCE WiTH QAS-03-008 REV.! 02/10/ APt
BAPSL3

POST EXAMINATION CLEANING APPLICABLE




NORTECH ADVANCED NDT LTD.

Technicien (snm %
Technician: Caireiro, Mike CGSB Lvi: CGSB Reg: SNT-TC1ALM: I

Assistant: CGSB Lvi: CGSB Reg: SNT-TC-1A LV
Client Signature

Chient Representative:  Michae! Hite
'CierﬁRepmaere‘sSigmMalndicaﬁasmptameofmpa‘tsmdmsuls.NoMAdvamedNDTLtd.ismeforoxarmmﬁonmstsomy.




CLAMHPL SEGHENT

** CERTIFICATE OF CONFORMANCE ***

IMT - FORGE DIVISION (P.C. DROP FORGE)
837 REUTER ROAD
PORT COLBORNE, ONTARIO, CANADA
P.O.BOX 100 L3K 5V7
Telephone: (805) 834-7211
Fax: QA (905)834-6018

TO:;
MASTER FLO VALVE
JATE OF ISSUE: 04-Dec-08
PART NUMBER: 81226
-JESCRIPTION: CLAMP SEGMENT
JE NO.: P1691
:ORDER NO.: 172287
-QUANTITY: 50 Pes.
4EAT CODE: D
‘{EAT NO.: 207K028
VATERIAL SPEC.: 4130 PER ES 02-003-016 REV A
:CHEMICAL ANALYSIS )
- '/' - > ._/ s
Carbon Manganese Phosphorus Sutphur Silicon Chromium  Molybdenum Nickel Copper Vanadium
0.31 0.57 0.006 0.01 0.28 1.02 0.23 0.17 0.16 . 0.026
Niobiurn
PHYSICAL TESTS
i (/ v ‘/ l/
Charpy Testing Yield Tensile Elongation Reduction Hardness
Results Temperature Strength (PSI) Strength (P$1} (%) of Area (%) (BHN)
o7 127-123-141 0°F 77,100 98,500 26.0% 72.0% 211
< 131-114-138 -20°F
v, 11513399 50F oo 1723871
HEAT TREATMENT: QUENCH & TEMPER PER ES 02-003-016 REV. A WO io | 90 K &
MILL CERT ATTACHED .
:HEAT TREAT CERT & CHARTS ATTACHED PN 8 ’ ‘Q ’9*6‘
-SHOTBLAST . b‘
:PHYSICAL TEST REPORT ATTACHED HT e
:Al | CERTS REFERENCE CUSTOMER PO # 172287 ——
HARDNESS RESULTS ATTACHED SN

-CERTIFICATION: | hereby certify that the
.and tested and conform to all specificatio,
.aurchase order and that documentary e
are on file in the records of this office.

terial covered by this Certificate of Conformance has been inspected
elevant thereto in.accordance with the conditions of the contract or
nce of the tests or release certificates from the place of origin,

MTR APPROVED

/3
:Authorized Signature y >
‘Ken McClemont, Q4 Technician BY g'\ DATE

m— ‘ -
- Voutu U:*mmwvwebf"”
&a&m&uw _ RoRzaQo M 72 3I'?>d



CAMP SEGMENT

*** CERTIFICATE OF CONFORMANCE ***

IMT - FORGE DIVISION (P.C. DROP FORGE)
837 REUTER ROAD
PORT COLBORNE, ONTARIO, CANADA
P.O.BOX 100 L3K 5V7
Telephone: (905) 834-7211
Fax: QA (805) 834-6018

TO:

MASTER FLO VALVE

DATE OF ISSUE: 18-May-06

PART NUMBER: 81226
DESCRIPTION: CLAMP SEGMENT
DIENO:: P1691

ORDER NO.: 143716

QUANTITY: 212 PEQ

HEAT CODE:
S

HEAT NO.: @

MATERIAL SPEC.: 4130 PER ES 02-003-016 REV A
CHEMICAL ANALYSIS
~ - A _/ Ve £ L
Carbon Manganese  Phosphorus Sulphur Silicon Chromium  Molybdenum Nickel Copper Vanadium
0.3 0.5 0.006 0.017 0.25 0.87 0.16 0.12 0.31 0.006
Niobium
0.004

PHYSICAL TESTS

Charpy Testing Yield Tensile Elongation Reduction Hardness

Results Temperature Strength (PSI) Strength (PSI) {%) of Area (%) (BHN)

57-73-64 oF Y 68600/ 91800 ¥ 255% ¢ 663% ¥ 186 ¢

56-61-81 -20°F
4348 -50°F v~ 1o

po__lu3Tle L

HEAT TREATMENT: QUENCH & TEMPER PER ES 02-003-016 REV. A :
MILL CERT ATTACHED o0 94T 3
HEAT TREAT CERT & CHARTS ATTACHED wo_—-1
SHOTBLAST PN R E
PHYSICAL TEST REPORT ATTACHED . -
ALL CERTS REFERENCE CUSTOMER PO # 143716 HT A ob o223

HARDNESS RESULTS ATTACHED

S

CERTIFICATION: | hereby certify that the material covered by this Certificate of Conformance has been inspected
and tested and conform to all specifications relevant thereto in accordance with the conditions of the contract or
purchase order and that documentary evidence of the tests or release certificates from the place of origin,

are on file in the records of this office.

"MTR APPROVED
AT | ) - }

Authorized Signature g{-l oé !égé IQC l
Ken McClemont, QA Technician BY ?A_TE
Nvig + R UT Ser Bokza Qo+

142958,

A3
-




CLAMR SESMENT

*** CERTIFICATE OF CONFORMANCE ***

IMT - FORGE DIVISION (P.C. DROP FORGE)

837 REUTER ROAD

PORT COLBORNE, GNTARIO, CANADA

P.O. BOX 100 L3K 5V7
Telephone: (905) 834-7211
Fax: QA (905) 834-6018

TO:
MASTER FLO VALVE
DATE OF ISSUE: 04-Nov-08
PART NUMBER: 81227
CLAMP SEGMENT
DIE NO.: P1692
ORDER NO.: 172289 '
QUANTITY: 25 Pes.
HEAT CODE: E
HEAT NO.: A084116
MATERIAL SPEC.; 4130 PER ES 02-003-016 REV A
CHEMICAL ANALYSIS
2z, » v/ '/ v o (/
Carbon Manganese  Phosphorus Sulphur Silicon Chromium  Molybdenum Nickel Copper Vanadium
0.3 0.52 0.011 0.022 0.26 1.02 0.18 0.12 0.25 0.003
Niobium
- 0.001 -
PHYSICAL TESTS
) oL £ o oA
Charpy Testing Yield Tensile Elongation Reduction Hardness
Results Temperature Strength (PS1) Strength (PSI) (%) of Area (%) {BHN) .~
54-76-73 O°F 77,700 100,500 24.0% 61.0% 222
/ 56-77-58 -20°F
L A25446  S0F PO {13871\

HEAT TREATMENT: QUENCH & TEMPER PER ES 02-003-016 REV. A
MILL CERT ATTACHED

HEAT TREAT CERT & CHARTS ATTACHED

SHOTBLAST

PHYSICAL TEST REPORT ATTACHED

HARDNESS RESULTS ATTACHED

ALL CERTS REFERENCE CUSTOMER PO # 172289

wo

PN 81237
HT &
SN —

CERTIFICATION: | hereby certify that the material covered by this Certificate of Conformance has been inspected
and tested and conform to all specifications relevant thereto in accordance with the conditions of the contract or
purchase order and that documentary evidence of the tests or release certificates from the place of origin

are on file in the records of this office.

MTR A

&)

ROVED

| - wials
Z, e By S __DATE
A e a0+ 1297
Authorized Signature S Lok WA .
K‘;noM:CIemont, QA Technician . foe 2 *d Ro.w\7 &3\5-

G ut Sen G
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CLAMP PIOS

Eaffé M. Jérgensen Co. Original test report for the order shown below.
_ZMJ SIpET141507 CUSTOMER:STAMCO SPECIALTY TOOL & MP.O:15771 CUST. PARG N, County Rosd 228 East
ATYS 7 ],ﬁ}ﬁNATURESUSIE WICKLAND Pittehors, IN 48167 .
Enplreercd Rar Fiodscls Division ?;ZTQ%"&%M £
Certified Material Test Report =
Cert#: 70588 Ml Order: 0902318 ssued: 42172000 14:51:36  o2h
Work Order : 73769 Sales Order; 537261 Customar T EMJ PO#: P212159-453-1 104
Load #: 61323 Reference #: 508515 Referen esG: 508515 End Use: B
Size : 4127 Shaps : Round Grade ; (4149042 Length : 20°00"
Graln Practice : Al Fine Graln (5-8) per ASTM A20 ReductionRatlo: 87 ol Disposition; 1
Chemistry Analysls A20
c W P _S S N Cu N G Ho en N __V Ch B _Ca W T ol W
oAz 086 0010 0.015 026 0026 024 011 096 022 0013 00103 0003 0.001 4.0002 0.0007 0.000 0001 588 )
P Co _As Sb _H Cety o
0.000 0.008 0.007 0008 15 0.83 (VAN
Product Check Analysls (ASTM A29} \7\
¢ Mn P _S S M cu M Cr Mo S NV _Cb T B Ca

Front

48 46 44 4

Condition: Quench and Tempss, Stralghlan, Inspact Contact UT, and Siress Relisve

“Machenica) Properties ASTRAZID)
pep— |0
_Yensile Stength _ _02%YieldSwength % Blong (2') %ROA _ (@R} (Surf) °(§
| v
suwumh-Wa«mm-mwmmmmuammwmmnmmmwwmpeomm )
Comments/Spess:
MMMMM‘}MASNAMA{MM.)-*W&TW.SMM.S&&&RGBM——NACEMXN-?&IISOWES ®
po_1IS2\T |
MTR WO~
APPROVED oy S0
AD0S 72
BY B _ pAE HT
Rzl o ———

UT: Passed Uttrasonic Inspecilon

| hereby certify that the conlent of s regort Js correct and sccurate, and that a1l {ests

A

and oparatians performed on this materinl were In compllance with applicable material
specifications snd purcheser desigrated nequicerwnts.

Gayrett Souyatt - Roliing Ml Metallrgist

resuits, Nowa!dnpslrmbunperbtmadoambnm
W%Whnwmwwwhmm

Bitesation to this report voids Stes! Dymemic’s warranting of
pid " a ndar the conirol of Steel

t been -
nof expo9ed io radioachvity wido u ety

whiile under the contro! of Steal
led i the USA; Wi ol testing performad

This materia) lsnot radioactive and has
by Steal Dynamics.

Pynamics. Unless otherwies noted, thic materisl was
faga 1 6£4 Stael Dynamics Rev Levet 1 (1061 - 241

retrieve_on



Earfo M. J_?_?gensen Co. Original test report for the order shown below.

:MJ SIR&T141507 CUSTO ER:STAMCO SPECIALTY TOOL & MP.0:15771 CUST. PAREH N, Conty Road 223 East
ATYSI0GD00 o B Dt hzl.GNATURE:SUSEE WICKLAND Pltisbors, IN 48167
P Engluastod Sos Products Division o A 7105 ’
Certified Material Test Report
Heat Treatment Addondum
Cert#: 70588 it Order : 0802318 Heat#: AC90577 Issued: 472172008 14:51:37
Work Order: 73769 Sales Order: 53726-1 Customer: EMJ PO # : P212153-453-1
Load#: 91323 Referance #: 508515 Reference Desc: 508515 End Use:
Size : 412" Shape : Round Grade : 4140/42 Length: 20°00"
Noraialize __ __ Austenifize Guench Media __ . Yemper Stress Relisve
_Nime TYemp _ Time Temp _Type Time Temp Tims _Temp Time Temp
hrs F 28hs 1650°F Water 15min g5400°F S0hs 1275°F  40hs 1100 F
+  Fumaces are callbrated to AMS 2750 by an outside sourcs bi-amnually, and use atmospharic themaocouples.
~ QTG is 12" prolongation from longitudinal atientation machined fo a 0.505" buttonhead for tenslie.

Surface Hardnoss (ASTM A370)
Locstion

Sample 1D o B
08504 Suface Q1 29
09104 sufae Q1 228
08514 Suface Q2 22
05114 Swiace G2 2
Tensile {(ASTM A370
Sample D Orlantstion Location  Teoote  OZ%Yeld NE _NROA
" 08500 Longitudinel MdRadus Q1 110700 83000 21 80
09100 Longiuomel  Mid-Redius Q1 10,000 85300 22 64
B G
e e S e ’
speciications and purcheser desgnaled requiromh Cofiobisided - Bas Finishing Metakurglst

rmum@mmmm'mmmmam

Paga1ck1 Sisel Dynamics Rev Love! 1 (108} - 350
¥



Enila W, Jo gensen Go.

CLAMHP PINS

Griginel test raport fof the arder shown below,

EMJ SID#:e. 1881 SUSTOMER;SATURN MACHINE WORKS LTD P,0:303¢ CUST. PARTE: QTY: 5,001,941 DATE:07-03-14 SIGNATURE:SUSIE WICKLAND
o praord
S, .
Co g EmoR MILL TEST CERTIFICATE tml
Reinoua Plant I60 SPGL/I400 BN-Q0A/1304 230-TP 3§%er (2N0T) HAp3-0071/2001-02
CUSTOMER: XNERGY ALLOYS ‘ WORKE_REFERZNCE: 134074
REFR 1204222 / 537057 g By 164530-3 | HEAT NOMBER:Z650 _
PRODUCT NB:101311-3000 VERBION: 78203 ROLLED;30.33.2006 |
v —
| XXPEDITION, 1§ DHITe; 20
MADE ACCOFRING TO_ , -
ASTM A370 - ¢004 | ASTH FE DXE1 2002 ; ASTM Ad04-03 - 2002
NAGE MROI7S 2002 U2,U1.Z002 : ASTM AS-A29K 4¥EL . 1999

MAGBUZAN KICIQ1A + %6.10.2003 , RSTH A322-51(RU3) - 2992 [K02)
MAGELLAN MICIOLE - 18.07,1596 ; APL SFEC 6A 17EDeMIRATA 12/46 01.01.1%9¢

| MACELLAN MTGiDl€ AD.3C A8/5/05, » $6.0%, K _1nx03:3604 3.1 7
Z A e
_mm&;élmff_ﬂr A [ L / Uk MXAT BOMBER) 5650 |
g wo 1/ B 72 p /. & fex ¥ Wi ¥o [/ ¥ o Al
s 0,400 0,750 C,150 7 /0,800 0,158 0,020
Daex. 0,430 13 § D,25¢ k 0,0
e, 0,437 0,870 0,240 0,014 0,008 3,060 0,36} 0,236 0,003 09,263 0028
Ca H
min,.
yox, 0.00030
cec. 90,0015 9,09009
P+ScuD, 046:0,022 U, I, ARTHA256 (2 ) 16,431
| JOMIKY MARDEMABILITY . B Y - )
» | ] L} (1 __§11 » (] [ 3l » B » *

1/16 Z ; ]
wss. 53,0 53,0 53,0 S1,0 51,0 50,0 47,0 42,0 380 37,0 35,0
xan, 60D 60,0 _ED.D S9.0 $9.0 88,0 57,0 S6.0 55,0 _34.0 53.9

cox. B7,0 56,7 B6. 6 56,3 s6,2 55,7 §5,0 54,0 51,8 49,0 48,4

20/16" 24716 28/16= 33/16°*

ma. 33,0 32,0 31,0 30,0

uax. 53 .0 38.:9 46,9 A4, 0
[ ¥ VY 23,8 27,5 35,0

IONE )

Standard (AETM E45-97T{RI003)} ; Sype/method [A) : 3{tlidl 7 A{R) 0,5 ; B(L)11,§ ; 3nlsl 4 C(E)s0 7 Cidlag
pie) i1 1 DK 10§

po. &/ B/

WO...

T {COMDITIONE)

Fample(QIC | Specimes Teal Jocationtht 1/) zadiua ; Tauparstuss of1 {3} ideakwnitiniag 1,563 *P
Time: {3):218 Wimuser ; CooliGdr (1) Water 53/9% °F Tampazaturs of: (3) 1 twmpscing 1.333 °¥
Time: (2131360 Miautes ; Coding: (3} (A © TemesTRtuTw of1 {J):FIANIE XKLINVED 1,138 °F

Tampi 13]39 beurs
CAL P ; rdl

Tsaails test spevimen directios (Longfitwdicall: tudinal
tagaiis Stranght {se 10C.000 PAY}s18£.341 W

Tiald BtTengutil) (Rp(D,2%} 20,000/9%5.000 PAI) 1Rp{0.2% §3,18% POY
Yield Htramgob(a} ((p,wk) E0_400D/95.008 PEI)) (4, F%) D6 .50 P 7

Yisle Strwogh (3} {10,03%) P¥7): (0,024} 79,070 #T ; Mlemgakios (1 ¥ > 20 %):3 ¥ 37,2 4
Fuductiom of drea (re €0 $}1£2,4 % standaxd (API BA\17 01/03/84+SR 12/96-P2.02.1996)

Nobek Tapact sample Lype (CHARPYWV) :CERNNY-V ; Wotok Tspact test Tesperuture (-9 “2}:-75 °F

X(2)133 PEao  K(D1I3 Fe.ln ; X(3)130 Pead g K [sveryge) (pe 29 X5R) 133,87 PR J

TECHROLOGY & QUALITY CERIIFIES THAT TRE ¥AQUOST PULL FILLE TEES ORUWR®

APPROVID) DY SNATALIA MAHTILLA DIA2 f 241}
DATE 24, 09.2307 Page 1 of 3

§ KRE.Meddt(tigtann Nerallurgical Tec

Bt level II

PN
HT

SN -

PPROVED

4do 4"

i MT

~>

BY




Enrle M. Jergansan Co, Otiginel 1nstreport for the ordar shown balow.

€M) SIDE:E !5;5!1.CU8TOMER:SATURNNCKINEWONKG LTD #,0:3039 CUSBT. PARTS! ' QTY: 5,391,141  DATE:07-08-14 SIGNATURE:SUSIE WICKLAND ~
N
g SIDENENC MILL TEST CERTIFICATE
faincwd Plant 780 BEO1/2QD0 WR=0039/1954 IBO:TE 16949 (3001) WADI-COTI/2008%-22
[ COSTOMYR: IMEAGY ALLOYE . WORXS REFERENCE:1244745 |
REFERENCE: 204222 / 537057 SALES ORDER:]€4530-3 HEAT NUMBER:E650 '
[ PRODUCT NH:0111-3000 'VERSION: 78203 ROLLED;30,13 2006 i
£ (aingle} (bw 15 ¥r.Lb)30 FL,bb ; latursl sxppwsizmil, €3- 0,86 8,52 mm ‘ :
nrivile fracturmréd- €7-70 % , Etandard .(ABTM B10«00Ar «3000)
Surfags Yeydnpws (2077717 WB)1$28 RS ; Rapinsss st 1/% rufliys (KB1:23% BB .

TTX

ADDITIONM, TESTE
Stendard (ASTW 8133-9%6- . .199F) ; Grmio simmdustsnitiv ¢ ; standard [ACTW ¥38iC12001)
»& Lohin d 3 [ a}:» (kPR - ]

| NOM: DESTRUCYIVE TRITSH
Izterpal dufscts stamdard [STANL ZIGRN GEFI9F1401.12.1884)
Intercal daledts type/metnod (havel <» D/d}

UUTRABONIC COMYROL 100A! OK,  SEYIP3l  Otoup .3 Clams  3/2 - T.143.

| cuacxs LY7-: W 03-19%%

ADDITIONAL [NFORMATION

| pefisticn at.a. (60216608 }/9°) ; Redeotlon xatiss30,7 | CALCITE TREATED ., TRWE PO 30
| Y TW M PCKIS FUMGEE ARy YATOX DAGMITER,  IWIDT CANT.

COUNTRY OF ORIGIN - SFAIN

EDFROVED 3Y:HATALIA MANTILLA DIXE [ 29" ]
DATE:24,04,320? pPage 2 of 2

KEF, 1600074004000 Metalluygicul Technical ®c lavel 13




v

MsTiz201
7/16/09

Product#. . . : 81
Customer Part$: 81

270
270

ACTUATOK. Houl ING,

Highland Foundry Ltd.

CHEMICAL AND PHYSICAL ANALYSIS

Order/item# .

Customexr P.O.#

Customer. . . : MASTER FLO VALVE INC.
4611 74TH AVENUE
EDMONTON AB T6B 2HS

Approved By: Shauna Puchniak
Quality Assurance Technician

32658 /
18C777

Castings have been visually inspected and accepted to MSS-S§P-55

3-4697 16
C :.1400
S :.01%0
CU:.0900
YIELD KSI

ELONGATION %
IMPACT FT LB
IMPACT FT LB

HIMD

ro@ﬂ:ﬁ?@ﬁn

6/0

66 .

29
20
20

Page 1
7:09:56

te Heat Treat BATCH # Specification
3/09 UD1 - - ASTM A352 LCC
CHEMTICALS . .
-MN:1.0800 SI:.5000 P :.0170
NI:.0600 CR:.3000 MO:.0800
vV :.0150
. PHY SICA ALS . .- ... .

4 TENSILE KSI 85.6

RED OF AR. & 59

IMPACT FT LB 22

TEST TEMP. -50F

MTR ARRROVED
(0

wo p—
BY % pareazfulesf| PN 2170
HT (D |
SN R
MATERIAL TEST REPORT
9670-187th Street, Surrey, BC Capada V4N 3N6
Phone 604-888+8444 Fax 604°888+3634

www. highlandfoundry.com




| BLEARING HOUSIOG .
IRUSHWELLMAN Ter 2 |

ENGINEERED MATERIALS

27565 College Park Drive, Warren, MI US 48088-4875 Date
Phone: 586-772-2700 ; Fax: 586-772-2472 05/24/2010
Purchase order item/date

Rev Type Comp Class Grade

2 .
0 M|}ll5400062163 10 / 05/20/2010
l.l.l d Delivery itam/date shippad »
C>) “=1]|50457673 000010 / 05/24/2010
c & B Sales, I . Order item/date
4§§§e§018tr§2§eei © ne c %‘ 280662 000010 / 05/20/2010
EDMONTON-CA AB T6E 0A4 & :Cngt{nswsr nbr g;;togg part nbr
CANADA _
CA < é Customer spec
E ASTM-B-196-07

8Y

Our Material: K430190100 RCD CD 25 H 2.25000 X

During manufacturing process, tests and inspectionis, the product offered
did not come in direct contact with Mercury or any of its compounds nor

with any Mercury containing device employing a single boundary of :

containment. ;

Brush Wellman testing for chemistr¥ compogition, mechanical and phgsical properties
were tested at our laborato in Elmore OH. or as necessary, outside laboratories
under contyol of the Elmore ality Department. , , ]

This material was ins ectf% and  tested and i1s confoyming as reguired in accordance
with the noted_ part, specifjcation, drawing and revision. The test methods for these
tests are available’ for review by the buyef.

Batch 0000854859 / Quantity 576 LBS

- . Specification Limits
Characteristic Unit Value Loater ’nger

CDA - 3

o T eeny oufi e

emper - .
¥ cOPPER 3-BRASE PO. ¢

Dimensional Attributes . ‘z
- ) | MASTERED PO (917
Diameter " 2.25000

Diameter Plus o " 0.01000 P/ N 2020 =T

Length " 156.00000
Mechanical /Physical Properties .

Tensi i a& o!™
ensile ksi 100.6 85.0 115.0 oo ~
Yield @ 0.2% Offset ksi 92.9 75.0 G\\ ™~ n \
Elongation {4D or 2") % 21 8 <~ o~
Hardness Scale - HRBW ~
Hardness Value 99 88 101 O g a?: =~

SN

The material aupglied with this certification has not been heat treated. %%e
following prqger ies were achieved in Brush Wellman's laboratory. They represent what
ygu may expect after heat treating the material, using the time and temperatures

S .

OWIl.
Rl Temper : - HT !
R1 Heat Treat Time hrs 3.00 3.00 3.00
R1 Heat Treat Temp °F 635 600 675
R1 Tensile ksi 1¢0.7 175.0 205.0
R1 Yield ksi 168.7 145.0
R1 Elongation % 7 4
R1 Hardness Scale - HRC

This Report may not be reproducsd, except in full without written approval. "Melted and Made in the USA"




- BRUSHWELLMAN

ENGINEERED MATERIALS

Copper & Brass Sales, Inc. Delivery item/date

4143 101lst Street 80457673 000010 /
EDMONTON-CA AB T6E 0A4 05/24/2010

CANADA

R1 Hardness Value 42 37 44

Chemigtry Composition

Beryllium % 1.87 1.80 2.00
Ni+Co % 0.26 0.20 0.35
Ni+Co+Fe ¥ 0.30 0.60
Silicon % 0.04 0.15
Aluminum % 0.03 ¢.10
Lead 3 t - 0.004 %

All_oy Baltance ) . . - COPPER

Lot Identification ;

Heat Number - 18513 (—_/

Prod Order/Pc/Lot Nbr. - 100448688

Quality Representative - Brian M. Kanikowski

This Report may not be reproduced, except in full without written approval. "Melted and Made in the USA™
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MTR APPROVED.

Y2022

k3

poondl IR : EI00 00
3{scH ER
: i
. BGH Edeistahl Freital GmbH
g |0, -
peepee & N P4 A g 293900 :
A3A Alioys Inc. g‘ ‘ l \g ool ’
. N ’ mmmmmmim
0y v Carfficaia of malasiel Ieels scconting 0 DINEN K204 34
. o Coriicat 0no essls ciam mebtriews: Selon D EN 10204
20 Challenger Crescent ) ~ 0 D Lindorurgy entaprichi dun wersisharten
Delivary in scoedencs with the agased lerras of deltvary.
N’ ummwmawm
TEH 2Rt Sherwood Park, Alberta o) >l = . o
Q. 9] Higne du fournissax Poincon de Tnepecieur i
Sl PotesT3 iz samorons $§ (acn)
Clo. 4o, @y ent BGH slstoonce ' - \Q408/
Ersmgainionn Blanker Stab, rund, geschakt : : ’
Procuct Round bright bars peeled : ;
Wormeoh /Quelty  17-4PH (H1150D) i ' 7
Sedorosungen ASA MS 17-4PH Reav E 1007
Recuisements 17-4PH fUNS S17400 NACE MR 01 75 1SO15156-1 2004 . . :
17-4PH (H1150D) ASTM A 564 /A 584M-04 .
APIGAPSLS 4
Beslchiigueg und PuchnelumgNachbehandung Virwechalungepvakang (ipectroaneltioch) T
inepecken snd dvnensional conirol Malkxgrocesaisecondery relining muw
napacion st condrdie S dimensicn Mode 4 dlabossiontrsitement wliisteur exivninason d iderliceiniansiyse
ohne Beanstandung . E -~ VOD chne Beanstandung
without objection without objection
§ fam . Quenilly Dimernsion ) — Weight Jﬂ.— M-Oh. .
LI -~ 1625°da 252 : Ewoes 5 ;
st C Ssi Mn P S -~ C NP Cu Wb Ta Nb+Ta :
334065/6 032/ 0,56 .0, 58 -0, 024/0 0020 15,70 4,14 3,30 0,264, 0,004 0,268
— AP
Wirrsbehandunaszstend lbumagealﬂlt +2xausgehmat < < :
Cononcthestvest  golution annealed + 2x predipitation hardaning
-Nr. . , ‘R Kesbechlagerbelt  Probenform l-srte :
Erobe-Nr. [page [Temp.|RpO,2 t4 z Hoge ¢ inos ;
rest-No, °F  |ksi ksi L Champy-V °F HRC ¢
Soll/Req. L BT 105 =135 =16 pw50 =21 50 =24
: i i i - < <=33 ]
s5pp1 (L RT p2s S hao " J23 |e6 64 &5 65 ~50 32 - °
_Jursprungsland: GERMARY < / / NS i -

Proben wurden von der Stabverlédngerung entnommem x 6" Linge, gemsB ASTM A 370.

Country of origin and melt: GERMANY
Test pieces taken from actual bar prolongation x 6" length according to ASTM A 370.

APPROVED BY:
nATE:
m-a Githbeach./Heat treatment cer. &.,“., WM“ :

Das Zougnis wurde masciinel orsial und ist auich ohne UBBrochvil o040 . Ca cerming s s bis o el maﬂ Ty |

wm




cYyunoe

o orae

™" Mill Test Report

i 20247

MILL TEST REPORT T This MTR contains 1 page (Page: 1)

MTR#: VJRII.‘OSZ! Customer?: ASAALB PO#: P020308 $SO#: LFI617
keme: RBELO416 Bunde#: V267076 Heatk: 14312

VIRAJ IMPOEXPO

(A BIVISION OF VIRAJ PROFILES LYD.)
10 IMPERIAL CHAMSERS, FIRST FLOOR.
WILSON ROAD BALLARD ESTATE.
MUMBAI - 400 033 INDIA

TEST CERTIFICATE
ORDER KO . PACKING LIST HOQ. INSPECTION KD DATE
120058 WORE0ST  IMPYS052 Q012008
SUNDLEND . s
257076257248 3163100 )
*
DESCRIPYION:
STAINLESS STEEL BRIGHT BARS
ROUGH TURNED
. SIZE SHAPE TOLERANCE LENGTH WEIGHT
aney {FT) Fieces (8s)
e ROUND  RT 12FT - 18FT 3 2769
CHEMICAL ANALYSIS
HEATNO. 14312
c Mn sl & » N o Mo Cu R Co
005 173. 042. 002 000 100% 1660, 203 04 008 016 .
_ ST S / " TEST RESULT 7
2% VIELD SYRENGTH TENSILESTRENGTH  ELONGATION REDUCTION OF  HARDNESS  GRAIN
: ST, kST % AREA % BHN S1ZE
7, 82 57 72 108 5
" 7 7
Specifieation ;

MATERIAL CONFIRMS TO ASTM A276-08' COND, AAM7WASTEM-08s CON A  ATSVATIIN-08a B3M CL1, AS2VAIZIM-05n DEM CL1 ASME SA 182-06(CHEMISTRY ONL
ASME SM 7498 COND A, BAISS-68 BOMCL1 §A 320- 96 DINM CL1. AMS OQ-5-763B-08 COND A (EXCEPT MARKING, AMS 5548/, AMS S8S3F{EXCEPT MARKING), UNS-
I1600/5-31G03 ASTM ATSZATS2M-08 (CHEMIETRY GHLY). NACE-MR-D178, GRAIN SIZE AS PER ASTM E112880T. IMPROVED MACHINABILITY

QUALITY. INTERGRANULAR CORROSION TEST PASSED N ACOORDANCE Wi TH ASTM AZ52-02s PRACRICE E. CERTIFICATE A8 PER EN 10204-3_1b.

. Remarks Z

MATERIAL I8 FREE FROM MERCURY CONTAMINATION. FREE FROM WELD OR WELD REPAIRS, MICRC:# REE FROM CONTINCUS CARBIDE NETWORK ON GRAIN
EOUNDARIEE. MACRO:GO0D. MINIUM BOLUITION ANNEALING TEMPERATURE 1030C, SOAKING TIME thrAnch., WATER QUENCHED, MEL T SCURCEASD.
e

w

We hereby ceitified that the materia] described ubove has been tested and compliss with the terms of order/contiact.

pomsoveDst- Y’ Guwerz
D m: [\)\\\\J WORKS INSPECTOR

§. SUVARNA

(8901t

o oA ek T T
: : . 'y o
s hE o~ —

R

WTRAPPROVED | = 21370 1o

e ! /T
SRemt ottt S o LA T—
DATE =

s PP———

R




'VIRAY PROFILES LIMITED

END CAP

.. PP L . .. PRSP L e 4t e oo . Lo -4..”“/— PR YL R N SO DL )
10 IMPERIKE CHAMBERS, FIRST FLOOR, E / ya / i

WILSON ROAD, BALLARD ESTATE,
'MUMBAI 400038 INDIA

L INSPECTION CERVIFICATE _
: : ORDER NO . - BACKING LIST No mspemou NO DATE
ASA ALLOYS EDMONTON - F16666 IMPAOI3B0  IMPI1D1389/8 0s/ieons '

20 CHALANGER CFES, BUNDLENO .

SHERWOOD PARK, EDMONTON : ) . . AL
ALBERTA, CANADA, TBH 2Rf 2037063,2037079 PO ’86-“‘6 - 3?%!@??1,

DESCRIPTION :
STAINLESS STEEL ROUND BARS L/C NO.: 1700373 DT.: 29/01/09 - PN 273 q I :

-l

ROUGHTURNED = = = e S SN

SiZE SHAPE TOLERANCE LERGTH eces  WEIGHT
_(aNey . . . m 4.~P.IE.CES.. i, (LBS)

4 114 ROUND RT ‘ 13" RIL . 4 3520

. | __CHEMICAL ARALYSIS
HEAT NO. (‘ 1ss14j)

r M o mw b &

0.018 144 040 o.o"zo 0035 1000 1636 203 045 OOB2.. 047 - o

2% YIeLD STRENGTH ERSIi STENGTH  FLONGATION REDUCTIONOF  WARDNESS  GRAIN
st ' L K e RREAE BN HIZE

S o ‘ 82 i 59 70

S ” x
MATEY-‘!IAL CONFIRMS TO ASTM A276~0§ AT93/A1 93M 05 BBMCL1 ATSATEIM-2006, A47HA47M-08a, ASME SA182497 SMBB 913 BBMGU SM7B—97 GQS‘763F AMS
56485653E, NAGE MR01-75 - 08. TEST SPECIMENS AS PER ASTM A370-05. | G.C. SATISFACTORY AS PER ASTM Adéo F'RACTK:'E E CERT[FIED AS F‘EFI 20431 -

MTR AP ROVED

MATEHIAL 1S FR’EE FROM MEFIOUHY CONTAMNATION FREE FROM WELD OR WELD REPAIR, MICRO STRU :
MASHO STRUCTURE ; 600D, MIMWUM SOLUTION ANNEALING TEMPERATURE 10500, SORKING TIMEY Hr/im:h WATER QUENGH’ED couumv oF omew mbm E

We hereby coried hat the ateial cescribed above nas boen tested and corplies with fie tarits of erdericottiact, .
RECD: Mfoafo]  ASA Po 2540

MALTERFLO PO (46716
s P/m‘_ 9;)364(
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Soil Mechanics

Soil Mechanics

R.D.P ELECTRONICS LTD 4-6 Wharfside

Grove Street Off Rounds Green Road

Heath Town Oldbury, West Midlands

Wolverhampton Be9 2BU

WV10 OPY Tel: 0121 552 1565

Attn: Mr K Short Fax: 0121 §44 8581
Certificate No: RDP051/09-03

Description: 1 off E526 Module Serial No. 1280238

Client Ref: R63457 Certificate Date: 04" September 2008

Specification: TP 1175 Issue E Date received: 21% August 2009

INTRODUCTION

The above module was received for leak testing in accordance with client procedure: TP1175 Issue E

METHOD
The tests were carried out as follows:-

1. Place the unit in a chamber and pressurise with helium to 1000psi for 15 minutes.
2. Remove from the chamber
3. Place in a second chamber and evacuate to less than 10”° mbar.
4. Measure leak rate
RESULTS
Leak Rate Recorded . Leak Rate Requirement
mbar litre/second mbar litre/second
<1 x 10" <1 x10°
COMMENTS

This sample satisfies the specification requirements.

Test Procedures: Test Date: 28" August 2009
E10TP 07.004.

Test Equipment:
Edwards LT101 Helium Leak Detector, Serial No. 551404

Calibrated Gauge (PRD 11A )
Helium Gas C.

Authorised By: . ——

Team Leader

Results raported herein, solely relate to the samples supplied and are not necessarily repre;entaﬁvs of a larger sample poputation.

Tha samnlas reportad an hamin wara nat eamnlad ar idantifiad s Qeiantt . bl




RESULTS OF TEMPERATURE TESTS ON E526 UNITS
pate .. 200 Time ... 1303 Temperature ..... L0 ........
Daturn Output in mA
Serial No Low Centre High
12 %021 4. i2€ (2.io0 20 o784
12.9027 - &. J¢6 12130 Zo-10
(7€077 G4 .21 12.¢3¢ Zo -of]
Date .. 2. 0.0 Time ..... ’é S Temperature ....... 5 oc....
Datum Qutput in mA
Serial No Low Centre High
126021 & 098 | 2ol 2047
{7%022 AN 17.09€ 70 ¢35
178023 4. 24 1212} 2o <41
Date ... 2. 0: 89 oo, Time ... %.30....... Temperature 50“
Datum Output in mA
Serial No Low Centre High
17€0 7! 4 .03 [ 2-0€5 o <
j2&e22 41273 {2.092 Ze -7
| 28023 4 - 1€4 17217 Zo . 4G
Date.... 2.0 9% o] Time ... )2: 732 ... Temperature ... 285........
) Datum Output in mA
Serial No Low Centre High
|7€cZ! 4.085 (.27 7055
1Z2%22 4.12% | Z-<9% Zo-LZ
126023 4.19% [2- 115 20043
Date ..... 3670(? ....................... Time /l/.qg ...... Temperature OFC
Datum Output in mA
Serial No Low Centre High
|2502! b .o }2.132 Zo 145
| 2€022 &. 130 | 7-1€¢4 Jo 156
|2 803 &4.13% (7.157 20146
./
Test Engineer ........ W .......................... Witnessed by ..... /a ..............................
F1112 ISSUE C




FINAL TEST RESULTS FOR E526 OR E477/321 WITH D5/ 20c0A /427

Module Type ........... 6 52{ ................... Serial Number ...... ! Z €OZ? B

D5/ 7 ooc A /4 77 Serial Number ...... L& 255000

Fy

1.0 E526 or E477 with D5/ ZoceA 4777
Transducer where cable length on 4-20mA output is varied

1.1  With 18v Supply

Cable Length m 3 11.5 50
4FS. OutputmA | &b G ob¢ G oAE

Zero Output mA 17 .25 17 .25 1Z2.925
-F.S. Output mA Zo. 027 Tp-026 70.c2%

1.2 With 32v Supply

Cable Length m 3 115 50
+FS. OutputmA | 4. ofG 4 b 4. ofF
Zero Qutput mA 17027 |2.027 17.027
FS. Ouputms | Ze-027 Zo.0?7 | Zoo?%

2.0  Linearity Test (with 11.5m cable at 24v)
Non-linearity .......... Q. Zé ........ % of F.S. (least squares)
3.0 Armature full-out dimension (x) .......... 5:652" ..

40  Insulation resistance (at 50 volts) ... 2% ..... (B526) ... 24%,.... (transducer)

Test Engineer ............ %/ ................ Approved by ....... / /( ................

Date of Test ........ 8 q 00] .................... Temperature ...... 2’ ‘C .................
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1.0

1.1

2.0
2.1
2.2

2.3

24
2.5

3.0

3.1
3.2
3.3
3.4
35

3.6
3.7

3.8

3.8.1
3.8.2
3.8.3
3.8.4
3.8.5

SCOPE:

This procedure provides details of the testing required to be carried out on P35-15K HRV Choke
Inserts with 5,000 psig Series Il SL Actuators for use on the Newfield Exploration GOM project.

GENERAL REQUIREMENTS:

The FAT is not completed until a final QA and Engineering review has been carried out.

At each point where “(SR)” appears in the text a sign off confirming successful completion of the that
section and, where applicable, relevant data collected must be recoded in the corresponding location
in Appendix .

Testing activities in the FAT must be carried out by properly trained personnel using appropriate
equipment and procedures in accordance with Master Flo HSE standard HSE-02-SWP-213. All Safe
Work Procedures (SWP) associated with the type of testing being performed and the equipment being
used must be followed.

All proof testing (shell) of valve body must be carried out within a designated test bay.
Ensure that drawing 52211-B03-01-0 is available.

EQUIPMENT REQUIREMENTS:

The test requirements as specified under Section 4.0 of PS-01-A-005 shall apply.
Where speciﬁed in the test procedure, nitrogen gas will be substituted.

Hydraulic fluid to be used is MARSTON BENTLEY HW 443. (SR)

All components exposed to hydraulic actuation fluid are to be ultrasonically cleaned.

Upon completion and acceptance of F.A.T., actuator cylinders are to be flushed per PS 01-A-009.
Flushing fluid shall be MARSTON BENTLEY HW 443. Cleanliness level shall be to SAE AS4059
Class 6B-F.

Complete Table 1a of Appendix | and record actuator serial number and choke insert serial number.
(SR)

The running tool is to be used with lower clamp guide cage P/N 41022-003, clamp override adapter
80331-001 and actuator override adapter P/N 80331. Record the cage serial no. (SR)

The following is required throughout all areas of testing to most accurately simulate worst-case sub-
sea conditions.

Hydraulic supply to choke shall be through maximum 12 feet 3/8” OD (0.065” wall) rigid tubing.

All fittings utilized between hydraulic supply cart and choke shall be full-bore.

Quick-connect couplers shall not be utilized.

The hydraulic supply shall be plumbed into the body (through the subsea-sea mateable connectors).

Hydraulic supply cart shall be plumbed to accommodate both supply flows of standard Cv=0.15 and
Cv=0.54. Flow of Cv=0.54 shall be used for test in section 8.0 only, all other sections shall use
standard Cv=0.15.
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4.0

4.1

4.2
4.3
4.3.1
432

4.3.3
43.4

435
43.6
43.7

4.4
4.4.1

442
443

444
4.5

46
4.7

4.8
4.9

4.10

4.11

412

ACTUATOR TEST DURING ASSEMBLY

Verify the performance of the actuator check valves prior to actuator assembly. The check valves are
to release between 21 psig and 29 psig, and to reset above 17 psig. (SR) ’

Pressure test housing per PS 01-R-006. (SR)
SL Actuator Pawl Spring Force Measurement and Pawl Setting Procedure Steps: (SR)
Assemble drive rings complete with pawls and springs.

Mark drive rings clearly to ensure that it is clear in which side of the actuator the drive ring will be
installed.

Measure the pawl spring force in accordance with FAT 08-003 and record the resuits in Appendix Il.
(SR)

Ensure that the springs sit correctly in the drive rings and that the ends sit evenly in the slot in the
drive ring. Both ends of the springs should protrude past the spring pin by at least .125. (SR)

Ensure that the drive rings are assembled in the correct position as specified above. (SR)
Set the pawl stops using the “wire method” per Section 4.0 of PS 01-R-005.

Assemble flow collar to stem, verifying that in the fully open position the flow collar bottoms out on the
balance sleeve or bonnet before the stem bottoms out on the stem nut. (SR)

Piston Spring Return Test;

Prior to each test run, cycle the actuator two steps in both directions to verify the correct operation of
the ratchet mechanism.

Use the hand pump to fully extend the open piston.

Ensure the piston is fully retracted with a 175 psig minimum back pressure. Record the back
pressure. (SR)

Repeat steps 4.4.1 — 4.4.3 for the close piston. (SR)

Complete assembly of the actuator and verify orientation of actuator and all accessories as per
interface drawing 52211-B03-01-0. (SR)

After the check valves are assembled into the actuator housing, confirm the release pressure of the
housing assembly is between 50 psig and 100 psig. (SR)

Assemble actuator override and position indicator assembly. Ensure drive stem cover is centered and
seals are lubricated. Verify override location per interface drawing 52211-B03-01-0. (SR)

Verify that local position indicator moves within two steps of direction change of actuator. (SR)

Using a multi-meter, perform a resistance check on the LVDT by testing each pin of the electrical
connector to the actuator housing. Ensure that no short circuit exists. (SR)

Close valve utilizing 5,000 psig effective pressure through the actuator. Calibrate position transmitter
with 24 volt D.C. supply, connected per position transmitter connection detail in interface drawing
52211-B03-01-0, at full closed position and check at full open. Transmitter reading at full closed
position shall be 4.00 mA * (output range over nominal choke travel (16.00 mA)/number of steps for
nominal choke travel (160)), which is equivalent to 4.00 mA + 0.10 mA. (SR)

Pour fill the actuator housing with Mobilgear 600 XP 68. Final vacuum oil fill the actuator housing per
PS-01-R-003 prior to the oil fill verification test in Section 11.0. (SR)

Perform electrical continuity test between the following and record the results below. Record the
maximum resistance. This should be < 0.1Q. (SR)
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4.13
4.14
4.15

4.16

4.17

4.18

419

5.0

5.1
5.2
5.3

5.4

. ROV Override Bucket and Bonnet

. RQV Override Drive Shaft and Bonnet

. Local Indicator Shaft and Bonnet

. Electrical Connector Housing and Bonnet
Prepare test body.

Mount running tool guide funnel onto test body.

Pick up choke insert from transportation body with Master Flo Valve Master running tool or a running
tool which has passed FAT PS-02-0O-005. Align CIRT orientation indicator line with an extreme corner
of the CIRT orientation marked capture range on the funnel and lower insert into choke body. Verify
that the initial and final landing marks on the funnel correspond with the markings on the running tool.

‘Verify that running tool does not bind as it enters and exits the funnel. Repeat on the opposite

extreme corner. (SR)

With running tool still engaged to insert, make up insert clamp connector with a torque of 2,500 ft-lb
(3400 Nm) (Torque wrench set at 135 ft-Ib (183 Nm) and a multiplier efficiency of 18.5:1). Record
make-up torque, range is 2,500 — 3,000 ft-lb (3400 - 4080 Nm), and number of turns required. Verify
that the alignment marks for the clamp align at both the open and closed positions. (SR)

Ensuring that the clamp is not backed off more than 1/2 a turn, measure and record the clamp break-
out torque. The torque should be less than recorded in Section 4.16. Make-up the clamp again to the
torque recorded in Section 4.16. Note: At no time during this section is the clamp to be
released/reversed more than 1/2 a turn. (SR)

Raise running tool from insert. Align CIRT orientation indicator line with an extreme corner of the
CIRT orientation marked capture range on the funnel and lower running tool into choke funnel. Verify
that the initial and final landing marks on the funnel correspond with the markings on the running tool.
Verify that the running tool engages properly and does not bind when entering the funnel. Repeat on
the opposite extreme corner of the CIRT orientation marked capture range. (SR)

With the insert in the body and clamped and with the funnel attached, perform electrical continuity test
between the following and record the results below: This should be < 0.1Q. (SR)

ROV Override Shaft and Body Inlet Bore
Drive Shaft and Clamp ROV Override Bucket
ROV Override Shaft and Clamp Drive Shaft
Clamp Drive Shaft and All 4 Clamp Pins

BODY SHELL AND SEAT TESTS:

Mount the valve on hydrotest rack.
Ensure that the choke inlet is not facing the front wall of the test bay.

With the valve in the partially open position, shell test the choke body at 22,500 psig. Test procedure
and acceptance criteria shall be as per PS-01-A-005 Section 6.0. (SR)

Fully close the valve using 4,500 psig hydraulic control pressure. Ensure that the LVDT reading is the
same as that obtained in Section 4.10. (SR)
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5.5 Pressurize the valve to 16,500 psig hydrostatic from upstream side and monitor the through-valve
leakage for 3 minutes minimum. The seat test criterion is per F.C.I. 70-2 2003 Class V Type B which
allows a rate of 89.7 mL over 3 minutes. (The maximum allowable leakage of each seat closure
shall be 5 x 10-4 ml/min of liquid per inch of seat diameter per psi differential test pressure). Vent all
pressure. (SR)

6.0 CHOKE VALVE AND ACTUATOR OPERATION TEST:

6.1 Tests at Zero Bore Pressure.

6.1.1 With zero pressure in the valve, operate 3 complete cycles using the manual override drive. Running
torque is not to exceed 50 ft-lbs (68 Nm). Check local calibration indicator and ensure correct
readings. Operation shall be smooth throughout. Record torques required and the number of turns
during each cycle. (SR).

6.1.2 Repeat 6.1.1 using hydraulic supply of 4,500 psig to step the actuator. Count and record the number
of steps required from full close to full open. Steps are to be counted for all full steps plus the partial
steps at the ends of the choke travel. Once the partial step occurs, no further counting will occur.
Once the partial step occurs, step the actuator an additional 5 times with 5,000 psig hydraulic
pressure (do not count these steps). Verify that the valve reverses from the end of travel with 4,500
psig maximum hydraulic pressure (ensure to count this step). Acceptance criteria = 160 steps + 5
steps. Record minimum hydraulic pressure required to operate actuator in each direction. (SR)

6.1.3 Verify that the hydraulic port labels are installed and are correct. (SR)
6.2 Tests at 15,000 psig Bore Pressure.

6.2.1 At 15,000 psig valve pressure, use the actuator mechanical override to cycle the valve through 5
complete cycles. Check local calibration indicator and ensure correct readings. Operation shall be
smooth throughout. Running torque is not to exceed 500 ft-lbs (677 Nm). Ensure actuator retains
choke position in “fail in last position”. i.e. no backdriving. (SR)

6.2.2 Repeat 6.2.1 using hydraulic supply to step the actuator. Record minimum hydraulic pressures
required to step actuator in each cycle. Pressure is not to exceed 4,500 psig. (SR)

6.2.3 Vent all pressure.

Note: Ensure valve is in partially open position prior to depressurization.

7.0 POSITION TRANSMITTER READING

Valve pressure is to be maintained at no less than 5,000 psig, but not greater than working pressure of
valve, while transmitter readings are measured.

Variable definition

output at choke closed position (zero steps)

output at choke nominal travel ('n' steps)

number of actuator steps from closed position that reading is taken at
output at x = § steps

output at x = n/2 steps

output at x = (n - 5) steps

output range over nominal choke travel (16.00 mA)

number of actuator steps for nominal choke travel (160)

s
5,0 @ X o
Wununuunu
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7.1 Transmitter calibration check:
The "transmitter calibration check" is required to ensure correct calibration of transmitter feedback.

7.1.1 Close choke utilizing 5,000 psig effective actuator pressure and record transmitter reading as reading
'a’. Ensure reading is: 4.00 mA +0.10 mA. Set local indicator at the close position “S”. (SR)

7.1.2 Open choke 5 steps from closed position utilizing actuator. Record transmitter reading as reading 'g'.
(SR)

7.1.3 Open choke to 50% nominal travel (n/2). Record transmitter reading as ‘f. Record local indicatdr
reading. (SR)

7.1.4 Open choke 'n - 5' steps from closed position utilizing actuator. Record transmitter reading as reading
'h'. (SR)

7.1.5 Open choke 'n' steps from closed position utilizing actuator. Record transmitter reading as reading 'b'.
Record local indicator reading. (SR)

7.1.6 Ensure reading is: 20.00 mA £ 0.26 mA. (SR)

7.1.7 Open choke to open travel stop utilizing actuator. Record transmitter reading and local indicator
reading. (SR)

7.2 Transmitter output check (if applicable)

The transmitter output at any choke position can be checked if required by the work order or as a
check on the transmitter output throughout the choke travel by utilizing the following formula. This
formula can be utilized for any choke position excluding the full closed (x = 0) and full open position
assuming that the transmitter calibration check has been performed and the transmitter is calibrated
correctly. -

Transmitter Output at X Steps from Closed =
[g+ (x-5)*((h-g)/(n-10)] £[(n* ((h-g)/(n-10))/100]

7.3 Vent all pressure.

Note: Ensure valve is in partially open position prior to depressurization.

8.0 Stepping Test

8.1 Ensure hydraulic supply flow is controlled to Cv= 0.54. With zero pressure in the choke, operate one
complete cycle using hydraulic supply of 5,000 psig to the actuator. Monitor stepping to ensure no
skipping is observed in either direction. Partial steps at the ends of choke travel are acceptable. (SR)

9.0 Cylinder Test

9.1 With the crossover connections installed on the double acting cylinders, pressurize open side
hydraulic cylinder to 1,000 psig and hold pressure for 3 min. Record initial and final pressures.
Increase pressure to 5,000 psig and repeat procedure. (SR)

9.2 Pressurize close side hydraulic cylinder to 1,000 psig and hold pressure for 3 minutes. Record initial
and final pressures. Increase pressure to 5,000 psig and repeat procedure. (SR)

9.3 Ensure that the containment shroud is in place.

9.4 Hydrotest entire hydraulic circuit (open and closed cylinders simultaneously) at 8,250 psig for 15
minutes. Depressurize and record initial and final pressures. Re-pressurize to 8,250 psig and repeat
procedure. Acceptance criteria shall be per PS-01-S-A-005 Section 6.4. (SR)
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10.0 GAS TEST — API 6A PSL 3G:
10.1 Remove valve from hydrotest rack. With the valve set up for gas test, immerse in test tank. Ensure
' valve is partially open. Valve pressure is to be brought up gradually with all personnel well clear of
tank.

10.2 Gas test the choke at 15,000 psig. Test procedure and acceptance criteria shall be per PS-01-A-005
Section 7.0. (SR)

11.0 OIL FILL VERIFICATION TEST:

11.1 Prior to performing the oil fill verification test in Section 11.2 below, an oil fill per PS-01-R-003 must be
completed. The oil fill per PS-01-R-003 may be completed at any time after step 4.11 but prior to step
11.2. (SR) _

11.2 Complete the oil fill verification test per PS-01-R-009. The acceptance criteria shall be per the latest
version of the calculator referenced in PS$-01-R-009. During the test, verify the oil does not eject from
the check valve assembly. (SR)

12.0 FINAL POSITION VERFICATION

12.1 Ensure that the valve is moved to fully closed prior to shipping. (SR)

13.0 HYDRAULIC SYSTEM FLUSHING

13.1 Flush the actuator hydraulic lines and cylinders in accordance with PS 01-A-009. Flushing fluid shall
be MARSTON BENTLEY HW 443. Cleanliness level shall be to SAE AS4059 Class 6B-F. (SR)
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APPENDICES

APPENDIX [ Test Review and Data Recorded

Table la Serial Numbers

. Work Order No {5"37 Cfﬁ

3.6 | HRV Serial No Jov -5 ROT Serial No RPaT~ D%)3
3.6 | Part Number Ylooas-cr(-s
3.6 | Description 955’ 15k {halet ut .

Actuator Working o . \ .
3.6 | prossure 5 m}opg L Choke Working Pressure /8205 p5
37 Running Tool Guide Running Tool Guide

" | Cage Part No. Cage Serial No.
Table Ib Completed Test Sign Off and Data Collection
. Customer
Completed QA Review N

Sect Test by Date Date Wg:;a:s

Fi
33 | Hydraulic Fluid Confirmed MARSTON BENTLEY HW 443 3\ "S\\}\D\\?\é“{; % 71 80
41 Inner Check Valve Release, Reset, and Reverse el Nb/(o, C'sfl Val W ?/b‘

AONOT

| Release (21-29 psig) | Reset (= 17psig)

&7 &t

4.1 Outer Check Valve Release and Reset

| Release (21-29 psig) | Reset (= 17psig)
3% b

Housing Pressure Test

4.3.3 | Pawl Spring Force Measurement (3.75 Ib-f min)

Close Ib-f “.¢ | Openlibf <o
4.3.4 | Pawl springs sit correctly, end protrude by .125”

4.3.5 | Drive Rings assembled in correct location

4.3.7 | Flow collar bottoms out on balance sleeve or bonnet.

w> F
Open Piston Fully Retracted at 5 FiAUL/i0
44.3 175 psig (min) back pressure Pressure / C;S‘ DOUDS &=
Closed Piston Fully Retracted 2 kel
444 (at 175 psig (min) back | Pressure / 9 O Qe F
pressure -
— . - QTG To
4.5 Verification of correct orientation S E
46 Check valve release pressure 50 - 100 psig gL Agz:i‘\g";
4.7 | Override Location Verified & A"tﬁ‘g’ c
48 Local position indicator moves within two steps of direction [3¢ AUG Zo
: change JohS 7
49 | LVDT Short Circuit Test MASLR | SeM et
410 | Fully Closed LVDT Reading 4.00 +-10mA | & o ¥ ma | 2840 | ge (g Jis
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Sect Test Competad | OARevow | iinges
4.11 | Actuator Oil Fill with Mobilgear 600 XP68 SO
4.12 | Electrical Continuity Test (Resistance < 0.1Q) 9-6%-00 T°C
' | ROV Override Bucket and Bonnet: 9-03-4p 32
ROV Override Drive Shaft and Bonnet ’2(0;,(“0 e
Local Indicator Shaft and Bonnet Z-03-0p Tie
-+ Electrical Connector Housing and Bonnet 9,@?,/[7 T.er
4.15 | Running Tool Interface Verification s T
| Proper Insertion of Insert into Test Body: ‘f -07-(0 i e
Verification of Orientation marking range: ")’, 07~ T L
e Verification of Initial and Final Landing Markings: 7 -0l TC:
416 | HRV Clamp Make Up 9-07-(0 ¢
Torque (2500 - 3000 Ib-fft/ 3400 - 4080 Nm) | A5 [, | §-67-2-T¢]|
Turns | 95 75 | Alignment Marks Verified | “ | {-670 7
Clamp Break Out Torque i {477 b-ift | $~07+/0 Tel *
4.18 | CIRT Verification e
Verification of Initial and Final Landing Markings q.69-toTe)
| Proper Engagement of Running Tool I~oG-lg T
Electrical Continuity Test (Resistance < 0.1Q) G070 T...
ROV Override Shaft and Body Inlet Bore $-07-03 T-c
Drive Shaft and the Clamp ROV Bucket -0l TC
ROV Override Shaft and Clamp Drive Shaft f~ouy +,04
|| Clamp Drive Shaft and All 4 Clamp Pins: 02-t6 T.c
5.3 | Body hydrostatic shell test ot T | 50T Gl
54 | Verification of LVDT reading at closed l %@HAW mA | Gos—to Tl &M Coplpo
55 Seat Test (16,500 psig x 89.7 ml in 3 minutes) {-08-10 T (4 /~ Q(M;q [ /dl
Leakage I J m | Time | D min | §-05-10 Tl Sr W?”/JB
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s
Pk,

_ Completed by QA Review Customer
6.1.1 | Manual Override Test at Zero Bore Pressure T ;%e T Date Witness Date
| S5 Lo
Torque Required to Initiate Running Torque Verification Choke Moved
Cvcle Movement (Max 600 fi-lb 816 | Required (Max 50 ft-lb Smoothly and Without Backdriving
N)c/> Choke Pressure Nm) 68 Nm) Within Specified Torque Limit
Close Open During During No
’ Close Choke | Open Choke Choke Choke Opening Closing Turns
1 Atmospheric % g. ' w 0'2{ T LS/ — | lo
2 |  Atmospheric L0 2% 25 253 R - (e
3 Atmospheric AL A0 17 15 | [
Completed by QA Review Customer
6.1.2 | Hydraulic Stepping Test At Zero Bore Pressure Date Date Witness Date
4-0% '/0.@1@/ SSH Lap Ui
- - Verification Choke Moved
Cvcle ' Iﬁglrﬂ;’g dl-(ll)\//?ariu‘l’icslgges:?r)e Smoothly and Without Choke Reversed Properly
r)\llo Choke Pressure q' ’ psig Backdriving
During ’ During After After
Close Choke | Open Choke Opening Closing Opening Closing
1 Atmospheric L[g)»o S3LO el
2 Atmospheric ‘fﬁ'd 350 ’ v -
3 Atmospheric 440 290 r e v e

| steps)

Number of Steps Open to Close (160 +/- 5

16O

Hydraulic Ports Verified

NA

Completed by

FOREGOING. DOCUMENT MUST BE RETURNED TO MFV UPON REQUEST.

25 Aug 2010

QA Review Customer
6.2.1 | Manual Override Test at Working Pressure Date __Date Witness Date
E G-o09-lo T SSi Lapd) b
Torque Required to Initiate | ©~  Running Torque Verification Choke Moved Smoothly
Cvele Movement (Max 600 ft-lb | Required (Max 500 ft-Ib and Without Backdriving Within
I)\Ilo Choke Pressure 816 Nm) 677 Nm) Specified Torque Limit -
Close Open Close Open During During No
Choke Choke Choken .| ¢ Choke Opening Closing | Backdriving
2027 | . 1 Working Pressure 3}0 i80 1&0 | & e
Ho%| 2 Working Pressure | % GO 3,2_0 350 LD |
507 3 Working Pressure 3%0 j 70 370 16D — — |[—
Lo 4 Working Pressure | 2% i | R20 Lo | -
5 Working Pressure 5 Q2 ) 13‘5’ 2iD 148 o e -
THIS DOCUMENT, INCLUDING ALL INFORMATION CONTAINED HEREIN (THE *DOCUMENT")
m flo IS THE SOLE PROPERTY OF MASTER FLO VALVE INC. ("MFV'). THE RECIPIENT AGREES Document Number FAT 10-052
THAT THIS DOCUMENT IS CONFIDENTIAL AND SHALL NOT BE COPIED, DISCLOSED TO
- ANY THIRD PARTY OR USED IN ANY CAPACITY OTHER THAN AS AGREED IN WRITING BY Page 10 Of
= | THE PARTIES. ACCEPTANCE OF THIS DOCUMENT CONSTITUTES AGREEMENT TO THE ReV 0 Date

14




| Completed by QA Review Customer
6.2.2 | Hydraulic Stepping Test At Working Pressure Date Date Witness Date
: o5y T4 &,
. G-o5--0 oo SN
Minimum Hydraulic Pressure Vg::gi?ﬁ; g’:gl\(:nmgxfd Choke Reversed
C')\/lcle Choke Pressure Require_d (Max 4,500 psig) Backdriving Properly
o
During During After After
Close Choke Open Choke Opening Closing Opening Closing
1 Working Pressure 2 LS !c{ o0 — v o g
2 Working Pressure O(LG} o0 ’ otz 5-0 v o — o
3 | Working Pressure 30 5 10 | 75 i N — e
4 Working Pressure 385\ O i z ‘?79 - : / _—— JE ‘
5 | Working Pressure 3 OO0 m Od e e — e
Completed by QA Review Customer
7.1 | Transmitter Calibration Check Pat; T Date Witness Date
q-05-00 7. SSH Copilp
Test Supply Voltage 7’2 "f VDC | Local Indicator

a= le(’) ?j mA

Transmitter Signal at Fully Closed (4.00 +/- 0.10 mA)

Transmitter Signal at ‘X’ = 5 Steps from Closed

9= | 4,45 mA

Transmitter Signal at ‘X’ — n/2 Steps from Closed

f= 1 -6 mA

7.2

Transmitter Signal at ‘X’ = n-5 Steps from Closed h= | q ) lsf' mA
Transmitter Signal at 'x’ = n Steps from Closed (20.00 +/- 0.26 mA) | b = | ﬁ , 7 g\ mA
Transmitter Signal at Fully Open - ' j9.92 mA
_ Completed by QA Review Customer
Transmitter Output Check Date Date Witness Date

9-0f-15 LC | S50 Lopg)|

Transmitter Output at X steps from closed = ‘ X = g ' steps
g +H(x-5) * ((h- g)(n-10))] + [(n* ((h - g) / (n - 10)) / 100] g
Calculated Output at X l A £5) l mA ‘ Measured Output at X ‘ﬂ"/ 'Y mA
. Completed by QA Review Customer
8.1 | Stepping Test — 5000 psig Supply Date Date Witness Date

10910 T S84 Lopg)y

QHASTER F10_

THIS DOCUMENT, INCLUDING ALL INFORMATION CONTAINED HEREIN (THE "DOCUMENT")
IS THE SOLE PROPERTY OF MASTER FLO VALVE INC. ("MFV"). THE RECIPIENT AGREES
THAT THIS DOCUMENT IS CONFIDENTIAL AND SHALL NOT BE COPIED, DISCLOSED TO

Document Number FAT 10-052

ANY THIRD PARTY OR USED IN ANY CAPACITY OTHER THAN AS AGREED IN WRITING BY
THE PARTIES. ACCEPTANCE OF THIS DOCUMENT CONSTITUTES AGREEMENT TO THE
FOREGOING. DOCUMENT MUST BE RETURNED TO MFV UPON REQUEST.

Rev | 0 | Date 25 Aug 2010
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9.0

Hydraulic Cylinder Test

Completed by
Date

QA Review
Date

Witness Date

Customer

8 oifer]io

Open Cylinder Closed Cylinder Hydraulic Circuit Test
Test Pressure Start End ' End
Pressure Pressure Start Pressure | End Pressure | Start Pressure Pressure
1,000 psig Lodo | LeHO |y, 040 L,0HO
5,000 ps!g 5//50 5;/50 ‘;, 9»60 57 ?‘60 @ %}2{3\0 %} qg‘o
8,250 psig L e [P /(@x HYO €, H3O
Completed by QA Review Customer
102 | Gas Test Date .l Date Witness Date
7'05"/0 T.C S Seoafio
Completed QA Review Customer
by Date Date Witness Date
111 Oil Fill per PS-01-R-003 F-09-0 B3| SSH Sepsju
11.2 Oil Fill Verification Test 1.9 F-05-t0 Or\SSA Sepdls o
Choke Size | |7§5/ | QOil Type |%"L‘g§’ i ‘ Stem Sealing Dia | 1. 3%5 | Threads Per Inch | 6
Initial Volume V; | 290 Final Volume V¢ | 3 Lj/ Number of turns N G
o Pressure . Depth Rating from Calculator e
Ol Ejection MO |Readngpg | 30 (Must Exceed 10,000 feet) IW3ig
Completed QA Review - Customer
12.1 | Final Position Verified (Fully Closed) by Date : Date Witness Date
9-0- 10 ™1 S5r1 Lepay,
o ‘ Completed QA Review Customer
13.1 Actuator Hydraulic Circuit Flushed to SAE AS4059 by Date Date Witness Date
) Class 6B-F ? :
ass n-e%-10 O SSHLewifa

MASTER 10 _

THIS DOCUMENT, INCLUDING ALL INFORMATION CONTAINED HEREIN (THE “DOCUMENT"}
IS THE SOLE PROPERTY OF MASTER FLO VALVE INC. ("MFV'). THE RECIPIENT AGREES
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Comments

QA Review

Lond Ya b

Engineering Review

Customer Witness

‘gt«m /(f%; a%//@ /Z?/Zo/g

MASTER Sfl.Oﬁ
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TITLE: REVISION RECORD

REVISION DATE DESCRIPTION PREPARED | APPROVED
o Peler e
0 08/10 Initial Approval JK Brzezicki / Smesiaiaw
\
THIS DOCUMENT, INCLUDING ALL INFORMATION CONTAINED HEREIN (THE “DOCUMENT")
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THAT THIS DOCUMENT IS CONFIDENTIAL AND SHALL NOT BE COPIED, DISCLOSED TO
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FAT 08-003 j

. - PAGE: & OF 5
EACTORY AGCEPTANGE TEST PROCEDURE | DATE. JAN 15,2008

| REVISION: E (09/08) |
) TITLE: FATTO I\/\EASUPE PAWL SPr\lNu FORGES AS INSTALLED 1N DRIVE RING FOR SL SERIES
© SUBSEA ACTUATORS . ‘

Appendix 1: Test Summary and Data
Actuator Data

Work Order No. .- ;:4:, o Pawl Sprmg Pan . ,

o EIkE Number-- S ﬂ%i’.‘ 201
Actuator-Serial No. Ror- 3373 - Choke Senal-No-ﬁa‘----@ .
Part Number 11384 HRV Number - . - | Hi/- 865

Test Check List

Sect: | Test: Conduc 3%, Party Sign'and Date: |
3.2 Drl\/e ng Aesambhes Clearly Labellad ﬁz«q}s/,a 6.(,;
3.3 | Spring Leg Protruston Verified (125 T /
minimum) Am. %/o W
3.7 | Spring Force Maasured (3.75 Ibf T (
minimum) A’Wi?f//f’ W
3.10 | Data.Record Complais And 89/, o &

Datz Collection Table

 Forceilod

Sect
3.7 bprlng Force .
Msasurad . 50
3.8 Spring Force _ 7/ .
Measursd (fob® ) / J
Commenis: ,

| NOTE: Attach this completed form o the work order

bRl
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PS8 NO. 01-£-008

PRODUCTION \E\T: OZRE
STANDARD REVISION: D 05108 |

| TITLE:  HYDRAULIC FLUSHING PROCEDURE

" Form 1: Fluid Evaluation Report
el Pl-0% /16 - Customer: Yow 7!/&/@7 36/:7/3"\ T XS
A&’Serial.Nb: Ko Tfﬁg 73 WO No: 5 3‘7' 4 7
Valve Serial No:_[7AVZ 07 /7[ K- ?[ 5 Hycrauiic Fluid HW lﬁ/ 3

- FRRKER Lowza R |

‘1 e 2 B O HARZT . ; ; ' FaRFiEE' %E}H% JL ‘ » . Pl:lEFER ﬁgﬁhn‘_
‘ ‘ = W, SdEET. P ! = . :
o DN LINE TEST . oM LINE TEST | |
| N L QF 5T THE TEST |
- JESLMMMEER 818 | TEST WUMBER sia’ \ o e T ]
| WO-53T49 ROTISTS |0 (S | TEST HUMEER @28
| ) HEU-B8S HL‘—443 o L l;c!‘ T4 FJ:}T ":1? ““ lJ“ 5 n.;q F;.n-r "":'n}
» _ L b HRN-BES Hi-443 - | HRu-BES HI-443
) I[ L !“ ¥ ‘- u: ’\ N DI .
Date RE-EI-18 . . o Lo -
C~Time 10-86 Tiate pE-ge-18 - Diate AO-E9-18
‘BAE‘A;'-I%LFC*]Bb Blod 1 ;%E*_L_ _ 1%‘:‘.% o b Time 1235
ST R CLRES SRS _ e L R LD I
Ao tpam | SAE Asqoff e -
7 CountslgEml |
4ot 185136 o o o
noidp 1EEST | - ‘ -
HAS CLASS - "'i.‘:"l i a ‘ =5H |
Tges2ip 71 S *‘ Tex o
MEs CLASS 1oy ! | ‘s@
1380 14" ; e |
HAS CLAZE  10c) | 5o
5 TaY 8 L ] | B
»TEUCLAT e 34 - . : g ol
HQC‘ LL:—"‘" BE“ : E ‘ :L = ) % EE{
HOTES - . L ) HHL LRSS BH ‘» : |
. " . ‘ 1 o H; ]TE'_ | ) l
0.5 B o SN
0B 06 02

The above sample has been tested to the requlrements of SAE AS 4058 with a Hxac Royc:o
ABSZ/BODDA Particle Analyzer. =

Technician: @5 CH‘PZ ’?D ' . Date: €Q£27,5 ‘é//@




PRODUCTION STANDARD

PS NO.

01-R-009

PAGE: 30F 4

DATE: OCT 31, 2007

REVISION: F_(05/08)

TITLE: SL SUBSEA ACTUATOR FILL VERIFICATION TEST

4.2, Opén the latest version of the. Master Flo oil verification calculator located in O:\Engineering\Qil
Fill_Verification, or by double clicking on the following attachment icon when viewing this
document from Globalnet. Enter the input numbers into the blue input cells. Ensure all input
cells are correct. For field Service, ensure that the latest version of the calculator is obtained by
one of the above two methods as the calculator may be updated without notice.

4.3. Enter the depth rating obtained from the calculator into the FAT if A_applicable or in Table 2 below.
Note: if not specified in the FAT, use the depth rating from Row “C" of the calculator. Enter the
version number of the oil verification calculator used. _ .

4.4, Obtain Q.A. Review. if Tables below are used, attach to the FAT.

SECTION REF SECTION RESULT UNITS
| 4.5.  Choke Stem sealing diameter N/A ’ %7—5 [in’]
46,  Choke Stem thread pitch NA 6 [T

4.7. Initial Volume in graduated cylinder, V; ’Section 3.7 g?& [mL]

4.8.  Final Volume in graduated cylinder, V; Section 3.8 3 é{ [ml]

49. Number of turns to the nearest tenth, N | Section3.10 q [

4.10. Pressure reading, Pgq Section 3.10 S é ) [PST]

411. Ambient temperature at oil fill Section 3.11 70 °F

Table 1: Input Values
. OIL VERIFICATION
SECTION CALCULATOR VERSION NO. REF SECTION RESULT UNITS
. Depth calculator . ¥
412. Depth Rating | . ﬁL Row “C 1 3[ % [ft]

Table 2: Depth Rating

Acceptance Criteria: Min. 10,000 ft. uniess otherwise specified on the FAT.

Q.A. Reviewl:

ggi\"‘

Date:

Lpalio
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MASTER FLO VALVE INC.
Head Office

4611 - 74 Avenue

— Edmonton, Alberta
Canada, T6B 2H5

PAINTING PROCEDURE

THE LEADER IN CHOKE TECHNOLOGY
Tel: 1780 468-4433 Fax: 1780 469-9853
Info@masterflo.com
www.masterflo.com
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PRODUCTION DATE: Nov 25, 1998

STANDARD REVISION: | (11/08)

TITLE:

PAINT PROCEDURE FOR IMMERSION SERVICE — NON INSULATED

1.0 SCOPE:

2.0

2.1
2.2

2.3

2.4

2.5

2.6

3.0

3.1

3.2

3.3

3.4

3.5

3.6

4.0

4.1

4.2

42.1

This specification covers the surface preparation and coating of all Master Flo products
intended for immersion service. The maximum rated temperature on the exterior of the
choke for this paint system is 140°F (60°C) in an immersed environment and 250°F
(121°C) in a non-immersed environment. This paint system is not intended for use with
thermal insulation.

GENERAL REQUIREMENTS:

Painted coatings shall be of a high build Epoxy Mastic type.

The final color is to be White unless otherwise specified on work order referenced paint
drawings (as applicable).

Wet film and dry film thickness gauges are to be provided and operated.

A pressure gauge shall be provided and operated suitable for checking abrasive blasting
pressures.

Suitable air thermometers and a hygrometer shall be provided and operated in order to
ensure that the temperatures, relative humidity, and dew point are within the specified
parameters during the surface preparation, application, and curing periods.

Surface preparation shall be carried to SIS 05 59 00. A surface profile comparator and/or
a press-o-film micrometer shall be provided and operated to ensure that the surface
profile is to the specified standard.

SURFACE PREPARATION:

Parts to be painted shall be free of rust, dirt, scale, grease, salt, oil, or other
contaminants. Contaminated areas shall be solvent cleaned per SSPC-SP-1 (Society
For Protective Coatings).

Parts are then to be masked to protect machined surfaces, stems and other areas that
could be damaged by abrasion. Flange mating faces shall be protected with metal
covers to protect internal components and machined faces. Any cleaned surfaces left
overnight without coating shall be-blasted before application of coating.

Pressure containing components (body, bonnets, flange, etc) to be abrasive cleaned to
white metal blast per SSPC-SP5 (NACE 1, ISO 8501-1 Sa 3). Surface preparation for
other components to be abrasive cleaned to near white metal blast per SSPC-SP10
(NACE 2, 1ISO 8501-1 Sa 2 1/2). Blast profile to be 40-75 microns. Blasting abrasive will
be Aluminum Oxide.

The compressed air supply used for blasting shall be free of water and oil. Operating
pressure at blast nozzle shall be a minimum of 90 psig. Dead-man valve shall be fitted at
the blast nozzle.

If the relative humidity exceeds 85% or surface temperature is within 5°F of the dew
point, all blasting shall be suspended.

Parts shall be cleaned of all dust and sand by brushing, industrial vacuum or blowing with
clean, dry, oil-free air.

APPLICATION INSTRUCTIONS:

Parts shall be primed within four (4)hours of blasting, and not be allowed to cool within
5°F above dew point during this time.

The length of the material hose between pressure pot and spray gun shall not exceed 50
feet. The mixed coating shall be continuously stirred by mechanical spray pot agitators
or other approved means.

Mixing & applications of paint shall be in accordance with manufacturers
recommendations.
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PRODUCTION
STANDARD

PS NO. 04-A-004

DATE: Nov 25, 1998

REVISION: | (11/08)

TITLE:

PAINT PROCEDURE FOR IMMERSION SERVICE — NON INSULATED

4.3 Primer technique shall be applied per section 5.0 and 5.1, including application,
temperature, dew point, and proper thinner-to-paint ratio.

4.4 Wet film thickness shall be inspected with a wet film thickness gauge.

4.5 After the primer coat has dried, it shall be inspected with a dry film thickness gauge.
4.6 The high build coat shall be applied after the primer coat has dried, per section 5.0 and

5.1.

4.7 Wet film thickness shall be inspected with a wet film thickness gauge.

4.8 After the high build coat has dried, it shall be inspected with a dry film thickness gauge.
4.9 The finish coat shall be applied after the high build coat has dried, per section 5.

4,10  Wet film thickness shall be inspected with a wet film thickness gauge.

411  Total dry film thickness of the three coats shall be inspected

5.0 COATING SPECIFICATIONS:

Master Flo Preferred (Carboline)

COAT PRIMER HIGH BUILD FINISH

TYPE HIGH BUILD EPOXY HIGH BUILD EPOXY HIGH BUILD EPOXY
MASTIC MASTIC MASTIC

PAINT NAME CARBOLINE 890 PTA CARBOLINE 890 PTA CARBOLINE 890 PTA

CURING AGENT CARBOLINE 890 PTB CARBOLINE 890 PTB CARBOLINE 890 PTB

VOLUME MIX RATIO 11 11 11

(PAINT-TO-CONVERTER)

THINNER #2 #2 #2

THINNER-TO-PAINT RATIO (MAX.) 10% 10% 10%

MIN. APPLICATION TEMP. 10°C 10°C 10°C

RELATIVE HUMIDITY (MAX.)

85%

85%

85%

WET FILM THICKNESS
MIN. MICRONS (MILS)
MAX. MICRONS (MILS)

150-225 (6.0-10.0)

150-225 (6.0-10.0)

150-225 (6.0-10.0)

DRY FILM THICKNESS
MIN. MICRONS (MILS)
MAX. MICRONS (MILS)

100-150 (4.0-6.0)

100-150 (4.0-6.0)

100-150 (4.0-6.0)

MIN. DRY TIME @ 75°F 4 HOURS 4 HOURS 8 HOURS
MAX. TIME BETWEEN COATS 30 DAYS 30 DAYS 30 DAYS
MINIMUM TOTAL DRY FILM THICKNESS, MICRONS (MILS) = 350 (14.0)
5.1 Coating Specification: Optional (International Paints)
COAT PRIMER HIGH BUILD
TYPE SURFACE TOLERANT SURFACE TOLERANT
EPOXY EPOXY
PAINT NAME INTERSEAL 670 HS PART INTERSEAL 670 HS PART

CURING AGENT

INTERSEAL 670 HS PART

INTERSEAL 670 HS PART

VOLUME MIX RATIO

(PAINT-TO-CONVERTER)

567:1

567:1

THINNER

INTERNATIONAL GTA 415

INTERNATIONAL GTA 415

THINNER-TO-PAINT RATIO (MAX.) 10%

10%

MIN. APPLICATION TEMP. 10°C 10°C
RELATIVE HUMIDITY (MAX.) 85% 85%

WET FILM THICKNESS

MIN. MICRONS (MILS) 213(8.5) 213 (8.5)
MAX. MICRONS (MILS) 244 (9.8) 244 (9.8)
DRY FILM THICKNESS

MIN. MICRONS (MILS) 175 (7.0) 175(7.0)
MAX. MICRONS (MILS) 200 (8.0) 200 (8.0)
MIN. DRY TIME @ 75°F 16 HOURS 16 HOURS
MAX. TIME BETWEEN COATS 14 DAYS 14 DAYS

MINIMUM TOTAL DRY FILM THICKNESS, MICRONS (MILS) = 350 (14.0)
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6.0 CERTIFICATION OF COMPLIANCE:

A Master Flo paint certification stating that parts were painted according to this procedure

shall be completed.
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PAINT CERTIFICATION

CUSTOMER: SERIAL NUMBER:
DESCRIPTION: QUANTITY:
WORK ORDER : DATE:

1. CLEANING DATE COMPLETED

ACTUAL BLAST PROFILE

RELATIVE HUMIDITY

2. FIRST COAT DATE APPLIED

TEMPERATURE

CURING TIME

WET THICKNESS

DRY THICKNESS

BATCH NO./PAINT

BATCH NO./THINNER

3. SECOND COAT DATE APPLIED

TEMPERATURE

CURING TIME

WET THICKNESS

DRY THICKNESS

BATCH NO./PAINT

BATCH NO./THINNER

4. THIRD COAT (SYSTEM5.0) DATE APPLIED

TEMPERATURE

CURING TIME

WET THICKNESS

DRY THICKNESS

BATCH NO./PAINT

BATCH NO./THINNER

FINAL COAT THICKNESS

Q.A ACCEPTANCE:

DATE:
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PRODUCTION DATE: Nov 25, 1998
STANDARD REVISION: | (11/08)
TITLE: PAINT PROCEDURE FOR IMMERSION SERVICE — NON INSULATED
TITLE: REVISION RECORD
REVISION DATE DESCRIPTION PREPARED | APPROVED

0 3/98 INITIAL APPROVAL, WAS ES-112 MS DS
A 11/98 ADD TO 5.0 MS DS
B 1/99 ADD 4.12, ADD TO TABLE KM DS
C 10/00 MODIFIED RATIOS IN SEC 5.1 AB DS
D 05/08 MODIFIED SECTION 3.1, 3.3, 3.5, 4.1 & 4.12. AK PB

5.0 TABLE, MODIFIED DRY FILM THICKNESS &

WET FILM THICKNESS.

AND REMOVED SECTION 7.0, 7.11 & 7.12
E 05/08 MODIFIED SECTION 5.1 TABLE AK PB
F 07/08 MODIFIED TITLE AND SECTION 1.0 AK PB
G 09/08 REMOVED SECTION 4.12 AK PB
H 09/08 REMOVED SECTION 5.0 (HOLIDAY TEST) AK PB

FROM PAINT CERTIFICATION
I 11/08 MODIFIED SECTION 3.3. AK PB
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DESCRIPTION: JAGERT +TE. PEDY QUANTITY: / iy
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' : ACTUAL BLAST PROFILE OB S
RELATIVE HUMIDITY 02‘7‘7 '

2. FIRST COAT . DATE APPLIED 27/ / Io/O . -
TEMPERATURE 2000~
CURING TIME Z %%!.0/%
WET THICKNESS g—jo j7/l=
DRY THICKNESS H.4-b6) FNE
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BATCH NO./THINNER TIDOIB3 i3 VC[L@L&
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!
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\
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TITLE: HANDLING, STORING, PACKAGING AND SHIPPING PROCEDURES

1.0 SCOPE:

To define the process utilized for handling, storing, packaging and shipping of products to
customers and within Master Flo Valve Inc.

2.0 RESPONSIBILITY:

21 DOMESTIC SHIPMENTS

It is the responsibility of the manufacturing personnel to ensure all required areas are
lubricated/coated for corrosion resistance. The manufacturing personnel must also affix the
appropriate protectors on flanges, threads or exposed seal areas.

It is the responsibility of the shipper/receiver and/or delegate to package the product
appropriately to ensure damage does not occur under normal handling and delivery conditions.

2.2 INTERNATIONAL SHIPMENTS

It is the responsibility of the manufacturing personnel to ensure all required areas are lubricated
and coated for corrosion resistance. The manufacturing personnel must also affix the
appropriate protectors on flange or hub faces, butt-weld prep surfaces, threads or exposed seal
surfaces. All valves except HRV'’s will be delivered to shipping in a horizontal position by the paint
department. HRV’s will be delivered to shipping in a vertical position with the outlet facing down.

It is the responsibility of the exporter and/or delegate to have the product packaged appropriately
to ensure damage does not occur under normal to adverse handling/delivery conditions.

2.3 HANDLING OF STORED PRODUCTS
It shall be the responsibility of manufacturing, warehouse, QC & receiving personnel to ensure
against damage and deterioration within Master Flo facility.

3.0 PACKAGING/STORAGE/ PRESERVATION:

3.1 ASSEMBLED PRODUCTS

All valves after completion of hydrostatic testing shall be dried thoroughly including body cavity.
All required areas of Master Flo products shall be lubricated with the following for corrosion
resistance.

a) Molydisulphide lubricant (AP-5) shall be applied with a grease gun to areas fitted with
standard grease zirks.

b) Inlet and outlet bore areas and flange or hub faces shall be lubricated with LPS 3
Premium Rust Inhibitor per section PS 01-A-002.

All areas required to be covered to prevent deterioration or contamination shall be
protected with the appropriate materials.

C) Flange or hub faces are to be covered by plastic, wood or masonite covers. All other
inlet and outlet connections shall be adequately protected.

d) Exhaust or inlet ports are to be plugged by proper plugs or caps.
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TITLE: HANDLING, STORING, PACKAGING AND SHIPPING PROCEDURES
e) All valves except HRV’s will be delivered to shipping in a horizontal position by the paint
department. HRV'’s will be delivered to shipping in a vertical position with the outlet
facing down.
3.2 COMPONENT PARTS

Component parts shall be packaged by the vendor in vendor supplied packaging or in specialized
Master Flo packaging containers to prevent damage or deterioration. All packages shall indicate
product part number. Critical areas of component parts and packaging types are detailed in the
following Matrix. All shipping containers / pallets shall be lined by suitable means to ensure
components are sufficiently protected. Vendors and Master Flo receiving are responsible to
ensure these guidelines are enforced. Master Flo QC and warehouse personnel are to ensure
the packaging is reinstalled after inspection or storage of the components.
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3.21 PACKAGING MATRIX

Component Part

| Packaging Type

SURFACE CHOKE /

CONTROL VALVES:

* Body (Acme Threads)

Plastic Cap

* End Connections (Sealing Face)

Plastic / Wood Flange Protector

**Collar (Sealing Face & Balance Sleeve Seal area)

Individually boxed with foam or paper liner

**Nozzle (OD & Face)

Individually boxed with foam or paper liner

Stem (OD & Threads)

Heavy Plastic Netting

Bonnet (Sealing Faces)

Low Adhesive Tape

Balance Sleeve (Sealing Faces)

Plastic Caps

Studs / Capscrews (Threads)

For Sizes Up To And Including ¥2” Nominal Diameter:
Boxed.

For Sizes Larger Than ¥2” Nominal Diameter: Individually
Boxed, Individually Wrapped or Plastic Netting.

**Seat (Seal Angle)

Individually boxed with foam or paper liner

PNEUMATIC PISTON ACTUATORS:

Stem Extension (OD & Gear Teeth)

Heavy Plastic Netting

Adjusting Screws (Threads)

Heavy Plastic Netting

Positioning Gears / Shafts (OD, Threads & Teeth)

Plastic Netting or Shrink Wrap to cardboard base

Positioning / Feedback Devices

Individually Boxed

LINEAR HYDRAU

LIC ACTUATORS:

Cylinder (Sealing Faces)

Plastic Cap

Piston (Sealing OD)

Heavy Plastic Netting

Stem Extension (Threads)

Heavy Plastic Netting

Indicator Drive Shaft (Gear Teeth)

Individually Shrink Wrap to cardboard base

Positioning Gears / Shafts (OD, Threads & Teeth)

Individually Shrink Wrap to cardboard base (MF)

Positioning / Feedback Devices

Individually Boxed

ROTARY STEPPING ACTUATORS:

Piston (Sealing OD)

Heavy Plastic Netting or Individually wrapped on cardboard
base

Stem (OD) Heavy Plastic Netting
Cylinder Barrel (Sealing Face) Plastic Cap
Cylinder Cap (Sealing Faces) Plastic Cap

Drive Shaft (Sealing OD’s & Slot Edges)

Heavy Plastic Netting

SUBSEA PRODUCTS

* HRV Body (Inlet, Outlet and Main Bore)

*Plastic Flange Protectors

HRV Main Seal

Individually Boxed

Bean Seal / Straight Bore Metal Body Seal

Individually Boxed

Sub Sea Stem

Wrapped in foam or paper packaging then inserted into a
cardboard box or wrapped in cardboard

Flow Trim Components

Individually Boxed

Metal Stem Seal

Heavy Plastic Netting or Individually Boxed

HRYV Bonnet

Plastic Cap on External Threads

HRV Canister

Foam Wrapping on Bean Seal Area

Wear Sleeves

Individually Boxed

*

Flange faces and Bodies with Integral Flanges should be protected with appropriate means before

shipping to outside processes. For HRV bodies with butt-weld prep surfaces instead of flanges: The
butt-weld prep surfaces shall be adequately protected.

*%*

Line Number (if applicable).

3.3 SEAL KIT PACKAGING

Each box shall be labeled with the following as a minimum: Part Number, Revision, PO Number and
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Seal kits packaging, or storage of the components, are to be assembled and packaged in the

following manner.

a) Parts picked as per OP 02-01-004.

b) QC sign off of parts before final packaging, parts must be clearly marked and laid out for
easy identification. Any parts that are not already packaged must be and clearly identified
with the part number and quantity.

C) All components are to be packaged in a seal kit box, M4 (6 7/8 L x 6 1/8 W x 2 1/2 H) is
common for majority of seal kits, B5 (9 5/8 W x 10 1/2 L x 2 1/2 H) is utilized for larger kits.
eg. 23120-003.

d) Boxes are then tagged with appropriate part numbers and description, tagging to be placed
on the 2 1/2 high end. Box is then shrink wrapped to avoid tampering.

3.4 PRODUCTS BEING SHIPPED

All metal parts are to be packaged utilizing moisture resistant paper, wrapped properly in protective

packaging material, boxed and tagged with part number & heat number. Boxes will then be shrink

wrapped, when size permits, according to machine limitations.

All products being delivered to the shipping department by the parts department must be packaged

in this fashion, the shipping department may refuse packaging if deemed unsatisfactory for shipping.

35 PRODUCTS TO BE SHIPPED
3.5.1 DOMESTIC SHIPMENTS
3.5.1.1 Assembled Products

Smaller products up to 75 Ibs shall be boxed in appropriately sized cardboard boxes and securely

taped to prevent damage.

Larger products shall be palletized and strapped with metal banding or shrink wrapped to pallet to

prevent movement and damage during transport.

Larger single products that are protected to prevent damage to inlet and outlet areas may be

shipped loose, providing valve can be handled easily without causing damage.

Domestic air shipments must be crated or boxed in enclosed containers.

3.5.1.2 Component Parts

Component parts shall remain in it's protective and boxed in a larger shipping container to prevent

damage or deterioration. All packages shall indicate product part number. This encompasses

products being shipped or stored.
3.5.2 INTERNATIONAL SHIPMENTS

Packaging of products and components shipped internationally shall be crated in a wood container
unless due to size and weight (up to 50 Ibs), it can be packaged in a cardboard box.
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Smaller shipments that may be handled by hand shall be crated in wood boxes without bases for

forklift entry.

Larger shipments shall be palletized on a base or crated in containers that are constructed per the

following from kiln dried wood when specified and subject to order requirements.

a) Base
The base shall be constructed from wood planks no less than 1 1/2" thick supported by 4" x
4" skids. The skids shall be positioned for easy entry and pickup by a forklift or other
method. Affixed to the top of the base shall be construction grade tar paper.

b) Walls & Lid
Walls and lid shall be constructed with plywood no less than 1/2" thick and shall be
reinforced by studs 1 1/2" x 3 1/2" minimum.
Products up to and including 2 1/2" shall be secured to the base by a minimum 3/4" metal
strapping. 3" and up will be secured by 1 1/4" metal strapping. All products will be held in
place by minimum 2” x 4” blocking to prevent movement.
Once secured, the product shall be water proofed by enclosing it with 6 mil (minimum)
plastic wrap.
After water proofing, a minimum of two sides shall be nailed directly to the skid and the other
two nailed in place using reverse end wall system to add strength.
The lid shall then be installed by nailing to the 4 sides and metal strapping to the skid with
minimum of 3/4" metal strap.

C) Actuator Packing
Due to the fragile nature of this product, unmounted stepping actuators will be laid flat and
strapped with 1 1/4" banding. 2" x 4" blocking will be used to hold the product in place.

4.0 MARKING

All containers used for packaging shall indicate at a minimum on two faces Master Flo Valve
company name and origin.

Also on two sides, the destination including company name, address, and contract name (when
applicable) shall be detailed per the DS tickets, ship to address or attached documents detailing the
product destination.

All crates will indicate this side up and handle with care stenciled on two sides.

For international shipments, the gross weight and crate and purchase order number shall be
indicated.
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TITLE: REVISION RECORD

REVISION DATE DESCRIPTION PREPARED | APPROVED
0 05/97 INITIAL APPROVAL, WAS QAS-025 KB KS
A 05/99 ADDTO 3.2,3.3.1.2,3.3.2,4.0 MB MB
B 05/01 ADD TO 3.2 & 3.3 KS DS
C 05/05 REVISE SEC. 2.2 & 3.1 TO ADD NOTE SC SS
D 05/05 REDEFINE CHOKE TRIM REQUIREMENTS LK SS

REMOVE SECTION 3.2.1 FOR PIG BALL VALVES
E 09/06 REDEFINE STUD TO CAPSCREW THREAD AS AS PB
REQUIREMENTS IN SECTION 3.2.1
F 05/08 REVISE SECTION 3.1 (B) AK PB
G 03/09 REVISED SECTION 3.1 SW IH
H 12/09 REVISED SECTION 3.1 (B) CD PB
I 01/10 REVISED SECTIONS 2.2, 3 AND 3.2.1 TO ACCOUNT MY PB

FOR VERTICAL SHIPPING POSITION OF HRV'S AND
BUTT-WELD PREP SURFACES
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1.0

11

1.2

1.3

DESCRIPTION OF OPERATION
Subsea Production Choke

The Master Flo production choke offers maximum control throughout the operating range with
the use of a trim configuration, which produces equal percentage flow characteristics. The
Master Flo trim is of a cage with an external sliding sleeve design. With two sets of two ports
in the cage, the Master Flo trim achieves accurate, long life control. The lower set consists of
two small ports providing the initial 15% control range while the upper set are large ports that
provide the overall capacity. The cage port configuration also incorporates an exceptionally
high turn-down ratio, providing a wide control range and excellent versatility. The choke is
designed to accommodate special service conditions and reduce wear problems associated with
harsh environments. It's design, use of materials and use of metal seals all contribute to
extending the choke service life.

Hydraulic Subsea Stepping SL Actuator

The choke is operated using a SL stepping actuator with top mounted manual override. Refer
to the SL actuator maintenance manual for actuator information.

Insert

The actuator and internals of the valve are contained in a removable insert. The insert is
separable from the body by use of an ROV and a running tool (see section 1.4). All seals and
replaceable parts are contained in the removable insert.

The insert is clamped to the body with three clamp sections operated by a threaded stem, as
shown in Figure 1.1. The stem contains an APl 17D ROV receptacle for ROV operation.
Rotating the stem clockwise moves the two sections together closing the clamp, while counter-
clockwise rotation separates the sections opening the clamp. The taper of the clamp sections
causes the bonnet to press into the body when the stem is tightened resulting in a preload being
applied to the insert-body metal seal for seal energization. As the clamp is opened this seal
preload results in the insert being lifted out of the body as the seal preload is relaxed. This lift
is sufficient to release all insert seals resulting in the insert being free to be removed from the
body. Standard configuration is side drive as per figure 1.1. A top drive configuration with a
3:1 gear ratio or a 4:1 gear ratio is optionally available.

MB-CSS-35IRRSS11 REV 0
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1.4 Running Tool

The insert is installed or retrieved by means of an unmanned mechanical intervention running
tool. The running tool contains a guide cage, which aligns inside a funnel permanently
mounted around the choke body (see Figure 1-2). The guide frame incorporates a rotational
guidance system for angular alignment of the insert to the valve body and the funnel provides
positional alignment. The rotational and positional alignment is 120° and 6.5, respectively.
The cage extends below the insert to ensure that the insert is fully protected from damage
during handling.

ROV BUCKET

STEM

CLAMP
SEGMENTS

Figure 1.1: Clamp (Direct Drive)

LIFTING POQINT

SECONDARY
RELEASE

CIM_LATCH LEVER
(FREE POSITION)

LATCH LOCKING
DEVICE

CIM LATCH LEVER
(ENGAGED POSITION)

CYLINDER SURFACE
CONNECTION

SOFT LANDING
CYLINDERS

CIM

LOWER GUIDE
FRAME

STANDARD

Figure 1.2: Running Tool
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1.4.1 Latch Assembly

The latch assembly on the tool is a mechanically operated unit that latches the tool to
the insert. Balls that are driven radially outwards to engage in an internal groove within
an API 17D bucket provide the latching function on the insert. The position of the latch
lever is utilized to verify if the tool is latched to or released from the insert. An ROV-
operable lock mechanism on the handle prevents unwanted disengagement of the clamp.

1.4.2 Secondary Release Mechanism

The running tool incorporates a secondary release mechanism, which can be utilized to
release the tool from the insert in the case that the operating handle on the latch
mechanism becomes non-functional. Lifting the secondary release will release the
insert from the tool (see Figure 1-3).

OPERATIONAL POSITION RELEASED POSITION

Figure 1.3: Released and Engaged Positions of Emergency Release
1.4.3 Soft Landing Cylinders

The running tool contains soft-landing cylinders between the tool latch assembly and
the guide frame. These cylinders utilize controlled flow of seawater to provide a soft-
landing for the final 4 inches of insert travel when landing in the valve body. The
cylinders incorporate a quick extension feature so the guide frame is immediately
extended whenever the tool is lifted. This feature ensures that soft landing will occur
regardless of the previous loading that the tool has experienced.

MB-CSS-35IRRSS11 REV 0 04/09




SOFT LANDING A
CYLINDER

Figure 1.4: Soft-Landing Cylinders
1.5  Shipping/Test Skid

The shipping/test skid contains equipment required for testing and preparing the insert. The
skid contains a test body, which is used to confirm actuator and clamp operation and pressure
sealing capabilities of the insert. The shipping/test skid also contains a water system for
running tool soft-landing cylinder operation.

A toolbox on the shipping/test skid contains equipment required for changing main and bean
seals, and equipment required for testing the insert clamp mechanism and actuator override.
Spare seals and the water hoses for the soft-landing cylinders are stored in the toolbox.

Included with the shipping/test skid is a removable transport body. This body is used to
transport an insert to and from Master Flo Valve Inc. if maintenance other than main seal or
bean seal replacement is required.

CIRT _TRANSPORT AND
CIM TEST BADY

TRANSPORT LIFT LUG
/ N

& \ J /]

l
[
\
\
\
A\

\
| _
e .

C\M& \
TRANSPORT TOOL BOX CONNECTIO
BODY

PANEL

Figure 1.5: Shipping/Test Skid
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2.0 TECHNICAL SPECIFICATIONS

2.1 Choke

Design Pressure (psig): 15,000

Test Pressure (psig): 22,500

Seat Differential Pressure (psig): 15,000

C, Maximum: 92

Bean Size (Maximum): 153

Steps from Full Open to Full Close: 160

Override Turns Open to Close 16

Override Operation cw-close, ccw-open
Override Torque (Maximum, ft-Ib) 600 (standard assembly)

2.2

Clamp Assembly

2.2.1  Direct (Standard) Clamp Drive

Table 1 - Direct Drive Clamp

Max. Choke Rated Pressure API 17D Connect Torque *Disconnect Torque Test Pressure
(psig) Bucket Class (ft-1b) (ft-1b) (psig)
15,000 5 2500 - 3000 <3000 22,500
* Disconnect torque will be less than the connect torque supplied.
2.3 Running Tool
Recommended Landing Speed 4 in/second
Entry Angle 6° Offset from Vertical
Rotational Alignment +60°
Positional Alignment 6.5” Radial Offset Capture Range
Maximum Landing Speed: 24 in/second
Weight (including insert, in air): 1837 Ib
2.4  Shipping Skid
Weight (Including Insert & Running Tool): 4,650 Ib
Length (in) 96.5
Height (in) 53
Width (in) 63
2.5  Environmental Data
Design Water Depth 18,000 feet
Operating Temperature (°F) -20 to + 350
Sea Temperature (°F) +28 to +90
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3.0

4.0

5.0

5.1

HANDLING, TRANSPORT AND STORAGE

1.  Protect hydraulic and electrical connectors from damage. Hydraulic ports should be
capped off to keep operating fluid clean.

2. Protect insert-body metal seals (items 31 and 46) from damage.

3. Choke should be in the fully closed position during handling and storage.

4. Insert should always be in the transportation body with the clamp securely fastened
during transport or storage.

5. Protect inlet and outlet flange faces on body from damage.

INSERT PREPARATION, INSTALLATION AND REMOVAL AND RUNNING TOOL
STORAGE

Refer to Technical Bulletin TB 120 for insert preparation, installation and removal and for
running tool storage procedures.

Liberally apply Jetlube AP-1 to all sealing surfaces when installing an insert.

MONITORING

Remote Monitoring

The choke is equipped with a remote indicator in the form of an LVDT. The LVDT is located
inside the actuator and is preset for a linear range of 4.0 mA at the fully closed position to 20.0
mA at fully opened position. The LVDT connections are externally accessible through the

electrical connector. Recalibration of the LVDT should be performed by authorized personnel
only. Please contact Master Flo Valve Inc.

% 24V DC
SUPPLY
I
4-20 mA

Supply =12-36 volts DC

Bandwidth = 200 Hz Flat

The maximum allowable load resistance is a function of
the supply voltage

RL = ((supply volts - 11)/0.02) ohms

Output change for supply change < 0.01 mA/Volt

E:—CS)L’}IP’\FIEYCIOR PIN # NOTE: Electrical connector location and pin connector
2=aUPPLY - details may differ from illustration. Refer to
3=NOT USED documentation package for details.

4=NOT USED

Figure 5.1: Typical LVDT Connections
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5.2

5.3

6.0

6.1

6.2

Alternative Choke Monitoring

Alternatively remote monitoring of the choke position can be accomplished by counting
operational steps. The reference point is the fully seated (closed) position. This reference is
established by operating the choke a minimum of the total number of steps to close plus 5 in the
closing direction. Thus regardless of initial position, valve will now be fully closed, and the
zero reference point reestablished. The choke and actuator are designed for continuous
stepping against the seat. Alternatively the full open position may be utilized for calibration
but the valves’ total number of steps must be known to then obtain the zero reference. EX: step
open 165 times (min), input chokes’ actual number of steps as current position (155 to 165).

Visual Indicator

The choke is also equipped with an external visual indicator mounted on the actuator. The
visual indicator consists of an indicator plate with markings indicating percent stem travel. A
mechanical pointer indicates percent stem travel against the plate.

MAINTENANCE

All choke and actuator maintenance, with the exception of bean seal and HLX seal
replacement, is to be performed at Master Flo Valve Inc. The above two seals can be replaced
using the tool kit contained on the shipping/test skid.

Tool Kit

The tool Kit contains the items shown in drawing 01440-007. These items are:

Description Quantity
Padlock: 5/16” 1
Stem Adapter - Class 5
Stem Adapter - Class 4
Receptacle Adapter - Class 5
Torque Wrench
Torque Multiplier
5/8” Combination Wrench
1 1/16” Combination Wrench
3/16” Allen Key Wrench
Bean Seal Tool
Container, Nickel 771 Anti-Seize
Container, Jetlube AP-1

N I L e e e

Bean Seal
6.2.1 Removal

For removal of the bean seal (item 46), refer to applicable Assembly Drawing (section
7.0) and Figure 6.1 below and proceed as follows:
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~~__ CAPSCREW

(KEY #44)

\\\;_BEAN SEAL
RETAINER

(KEY #45)

Figure 6.1: Bean Seal Alignment

1. Remove the two capscrews (item 44) on bean seal retainer (item 45) and slide bean seal
retainer from choke cartridge. The bean seal retainer is a two-piece, split ring assembly.

2. Slide both segments of bean seal push ring (P/N: 80522) in slot on bottom of cartridge.
Secure push ring with 5/8” — 11 x 1 %" capscrews (P/N: 01031-031). The bean seal push
ring and capscrews are supplied in the toolbox on the shipping/test skid.

Note: Do not tighten. (See Figure 6.2.)

1Y%
\PUSH RING

™~ ASSEMBLY

’ RING

BEAN SEAL
(KEY #46)

Figure 6.2: Tool Installation
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3. Slide both segments of assembly ring (P/N: 80523) into slot in bean seal (item 46).
Secure assembly ring with 5/8” — 11 x 1 %” capscrews (P/N: 01031-031). (See Figure
6.2).

4.  Thread the 4 hex nuts (P/N: 01017-002) onto the 5/8” studs (c/w welded on nut — P/N
80290). Place the studs through the untapped holes on the assembly ring and thread the
studs into the push ring. Tighten the capscrews on the push ring. (See Figure 6.2).

5. Lubricate the area above the bean seal with Nickel 771 lubricant. Evenly tighten the 4
nuts to lift the bean seal. (See Figure 6.3).

BEAN SEAL
RETAINING

///ﬁfNNG (KEY #47)

BELLEVILLE
WASHER
7 (KEY #48)

BUFFER GUIDE
" RING (KEY #49)

BUFFER
 RETAINING
RING (KEY #50)

Figure 6.3: Buffer Ring Installation

6. Remove both segments of the bean seal retaining ring (item 47), which is a split ring
assembly. (See Figure 6.3)

7. Lift the buffer ring (item 49) and remove both segments of the buffer retaining ring (item
50), which is a split ring assembly. (See figure 6.3)

8.  Slide the buffer ring (item 49) from the insert and remove the Belleville washers (item
48). (See Figure 6.3)

9.  Back the 4 nuts on the studs down to the welded nuts. Unthread the 4 studs from the push
ring and thread them through the assembly ring against the push ring. Tighten the 4 studs
evenly so that the bean seal is pushed off the insert. (See Figure 6.4)
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\\\\fPUSH RING

™ ASSEMBLY
RING

BEAN SEAL
‘ ’ (KEY #46)

Figure 6.4: Bean Seal Installation
10. Note: Removal of the push ring is not necessary, as it will be required for re-assembly.
6.2.2 Inspection

1.  Inspect bean seal for corrosion, pitting or scratches. Replace if any of these defects are
present.

2. Inspect sealing surfaces on insert for corrosion, pitting or scratches.
3. Inspect all elastomeric seals for extrusion, splitting or debris. Replace if possible.

4.  Inspect all other components for damage. Ensure all components are completely clean
and free of debris.

6.2.3 Assembly

For installation of the bean seal, refer to applicable Assembly Drawing (section 7.0) and
proceed as follows:

1. Lubricate the area that the bean seal will slide on with Nickel 771 lubricant. Install push
ring (P/N: 80522) onto cartridge if required. (See Figure 6.4).

2. Install both segments of assembly ring (P/N 80523) into slot in bean seal (item 46).
Secure with capscrews. (See Figure 6.4).
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3. Thread the 4 hex nuts (P/N 01017-002) onto the 5/8” studs (c/w welded on nut - P/N
80290). Place the studs through the untapped holes on the assembly ring and thread the
studs into the push ring. (See Figure 6.4).

4.  Evenly tighten the 4 hex nuts to slide the bean seal onto the insert. Slide the bean seal far
enough up so that the buffer guide ring can be installed. (See Figure 6.4).

5. Slide Belleville washers (item 48) onto insert in alignment as shown in figure 6.3.
6.  Slide buffer ring (item 49) on to insert. (See Figure 6.3).
7. Install buffer guide ring retaining ring (item 50). (See Figure 6.3).

8.  Slide buffer guide ring and Belleville washers down to retaining ring and install bean seal
retaining ring (item 47). (See Figure 6.3).

9.  Back the 4 nuts on the studs down to the welded nuts. Unthread the 4 studs from the push
ring and thread through the threaded holes on the assembly ring so that they are
contacting the push ring. Tighten the 4 studs evenly so that the bean seal is pushed down
to the retaining ring.

10. Unthread and remove the 4 studs. Remove the assembly ring and push ring.

11. Install bean seal retainer (item 45) and secure with capscrews (item 44). Utilize loctite
271 threadlocker on capscrew threads. (See Figure 6.1). Torque to 4 ft-1bs.

12. Lubricate the bean seal with Jetlube AP-1 lubricant or equivalent.
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6.3 HLX Seal

For removal and assembly of the HLX seal, please refer to Assembly Drawing (section 7.0) and
Figure 6.5 below and proceed as follows:

BACK PRESSURE

SEALS (KEY #32)\§<ii

MAIN  HLX
SEAL (KEY #31)

CAPSCREW
(KEY #18)

BUFFER RING | \
(KEY #17) *

Figure 6.5: HLX Seal Replacement
6.3.1 Removal

1. Remove the four capscrews (item 18) retaining buffer ring (item 17) to insert. While
supporting HLX seal (item 31), remove buffer ring (item 17), which is a two-piece, split
ring assembly. Remove HLX seal (item 31). (See Figure 6.5).

6.3.2 Inspection

1. Inspect HLX seal for corrosion, pitting or scratches. Replace if any of these defects are
present.

2. Inspect sealing area on bonnet for corrosion, pitting or scratches.
3. Inspect back pressure seals (item 32) for splitting, extrusion or debris.

4.  Ensure bonnet and seal are completely free of dust or debris.
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6.3.3 Assembly

1.

Lubricate seal pocket in bonnet and back pressure seals with Jetlube AP-1 lubricant or
equivalent.

Ensure back pressure seals (item 32) are installed into HLX seal (item 31). (See Figure 6-
5)

Install HLX seal, being careful not to damage the outside diameter of the seal (See Figure
6-5).

Reinstall buffer ring (item 17), aligning holes in ring with corresponding holes in the
canister. Secure with capscrews (item 18). Utilize loctite 271 threadlocker on capscrew
threads. Torque capscrews to 4 ft-Ibs. (See Figure 6-5).

6.4  Secondary Release Resetting

Should the emergency release on the running tool be activated, it will have to be reset before
the running tool can be used again. To reset the mechanism refer to Figure 7.2 and proceed as

follows:

1. Loosen the nuts (item 24) on the spring detents (item 23) and unthread the detents.

2. Lower the release rod (items 9 & 19). The latch mechanism balls (item 30) may be
required to be positioned radially outward to facilitate lowering of the release rod.

3. Loosen set screws on detents (item 23) to release detent spring force.

4.  Thread first detent into body (item 10) until detent is just contacting release rod.

5.  Tighten detent lock nut (item 24).

6.  Tighten the detent set screw until desired resistance is implemented. Resistance can be
checked by lifting release rod. Release rod should not release when pulled manually, but
should require minimal mechanical force to release. Note: The release rod must not be
adjusted by more than 1/2” of travel or the detents will fully extend. The procedure must
then be restarted from step 1.

7. Thread the other detents into the body and tighten detents to approximate compression of
step 6.

8. Install and tighten the other detent lock nuts.
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7.0 PARTS LISTS

7.1 Insert Retrievable Choke

KEY DESCRIPTION
1 BASE: GUIDE FUNNEL
2 GUIDE FUNNEL
3 BODY
4 WEAR SLEEVE
5 SEAL: SEAT - CARTRIDGE
6 SEAT
7 NOZZLE
8 RETAINING SLEEVE
9 CARTRIDGE ASSEMBLY
10 FLOW COLLAR
11 BALANCE SLEEVE SEAL RETAINER
12 BEARING: BALANCE SLEEVE - FLOW COLLAR
13 SEAL: FLOW COLLAR - BALANCE SLEEVE
14 LOCKWASHER
15 BALANCE SLEEVE
16 SEAL: BALANCE SLEEVE - CARTRIDGE
17 BUFFER RING
18 CAPSCREW: 1/4" - 20 X 5/8"
19 ALIGNMENT PIN - SMALL
20 STEM
21 KEY: 1/2" SQUARE X 1"
22 GASKET: ACTUATOR - BONNET
23 CAPSCREW: 1/2"-20 X 1 1/2"
24 STEM NUT
25 KEY: 1/2" - 3/8 X1 1/2"
26 THRUST WASHER
27 THRUST BEARING
28 CHECK VALVE
29 SEAL: STEM - BONNET
30 CLAMP ASSEMBLY
31 MAIN SEAL
32 SEAL: BACK PRESSURE
33 STEM SEAL SPACER
34 ALIGNMENT PIN - LARGE
35 SEAL RETAINER
36 SEAL: METAL SEAL - STEM
37 SEAL: METAL SEAL - BONNET
38 METAL SEAL: STEM - BONNET
39 SEAL RETAINER
40 RETAINING RING
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7.1 Insert Retrievable Choke (con’t)

KEY

DESCRIPTION

41

PIN: RETAINING SLEEVE

42

SEAL: NOZZLE - SEAT

43

BU - RING: NOZZLE - SEAT

44

CAPSCREW: 1/4" -20 X 1"

45

RETAINER: BEAN SEAL

46

BEAN SEAL

47

RETAINING RING: BEAN SEAL

48

WASHER: BELLEVILLE

49

BUFFER GUIDE RING

50

RETAINING RING: BUFFER

51

WASHER

52

CAPSCREW: 1" -8 X 2"

53

CAPSCREW: 3/8” — 16 X 3/8”

NOTE: FOR REFERENCE ONLY. REFER TO DOCUMENTATION PACKAGE FOR

PARTS LIST.
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Figure 7.1: Insert Retrievable Choke
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7.0  PARTSLISTS (con’t)

7.2  Running Tool

KEY DESCRIPTION
1 GUIDE CAGE
2 NUT: 1/4” - 20
3 CAPSCREW: 1/4" - 20 X 1"
4 GUIDE BLOCK
S CAPSCREW: 1/2" - 13 X 1.25"
6 GUIDE BLOCK
{ GUIDE RING
8 CAPSCREW: 1/4" - 20 X 1/2"
9 INSERT
10 BODY
11 CAPSCREW: 1/2" - 13 X 1 3/4"
12 WASHER
13 TOP PLATE ASSY
14 SPRING
15 PLUNGER
16 HANDLE ASSEMBLY
17 CAPSCREW: 3/8" - 16 X 3/4"
18 STOP WASHER
19 SECONDARY RELEASE LIFTING POST
20 SHACKLE
21 PLATE - LATCH LOCK
22 ROD - LATCH LOCK
23 SPRING PLUNGER
24 NUT: 1/2" - 13
25 CAPSCREW: 3/4" - 10 X 1 3/4"
26 CAPSCREW: 5/16" - 18 X 3/4"
27 BUCKET GUIDE BLOCK
28 1/4" AIR QUICK CONNECT
29 CYLINDER - SOFT LANDING
30 BALL
31 LOCK NUT: NYLOCK
32 RETAINING PLATE - SOFT LANDING
33 SEAL: PISTON - HOUSING
34 SPRING
35 WEAR RING: PISTON - HOUSING
36 SEAL ASSY - SOFT LANDING
37 PISTON - SOFT LANDING
38 COVER PLATE - SOFT LANDING
39 SHAFT - SOFT L ANDING
40 SPHERICAL WASHER
41 NUT: 3/4" - 10

NOTE: FOR REFERENCE ONLY. REFER TO DOCUMENTATION PACKAGE FOR

PARTS LIST.
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Figure 7.2: Running Tool
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8.0 CvCHART
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OPERATION AND MAINTENANCE MANUAL
SUBSEA SL ACTUATOR
WITH MANUAL OVERRIDE
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1.0 DESCRIPTION OF OPERATION

The Master Flo Subsea SL Actuator utilizes pulsating hydraulic fluid pressure to
produce rotational movement. The precise, durable stepping system is accomplished
by a ratchet pawl driving a ratchet wheel to directly operate the choke stem nut
adapter. (See figure 1.1) The ratchet pawl is held in place by a collar around the
ratchet wheel. The pawl is spring loaded to engage the ratchet wheel by dual torsion
springs and is mechanically disengaged at the rest position to allow for reverse
direction operation or manual operation. The actuator utilizes hydraulic spring return
cylinders, operating the ratchet collar through a connecting rod. The actuator
operates the valve through a precise 36 degree rotation per operating step. For the
SL gearbox, the valve is operated directly with the manual override.

CONNECTING
{84 A gﬂ
g 40 Nogs
DRIVE RING ESINGLE—ACTING

HYDRAULIC CYLINDER

DRIVE
SHAFT TORSION SPRING

TCHET PAWL

CONNECTING
ROD

Ak lsblaf He3 > |
WP o [ (X~ : .
4 e : |
AL [§ '”/*@
DRIVE RIN DOUBLE-ACTING
HYDRAULIC CYLINDER
DRIVE,
s -TORSION SPRING

\TCHET PAWL

Figure 1.1: Stepping System

2.0 TECHNICAL SPECIFICATIONS

2.1  Hydraulic Cylinders (not applicable for SL gearbox)

Standard Hydraulic supply pressure*:

- Design Pressure 3300 psig
- Working Pressure 3000 psig
- Test Pressure 4950 psig
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*Optional working pressure of 4000 psig or 5000 psig is available. Master Flo
engineering must be consulted if this is desired, as testing, material and/or
dimensional requirements will change. A system cannot be operated above the
working pressure or damage to actuator and choke components may occur.

Hydraulic fluid consumption per operating step = 1.28 in3 (single-acting 3000 psig)
= 1.37 in3 (double-acting 3000 psig)

Hydraullc Operating Fluid Options:
Marsten Bentley HW 540

- Marsten Bentley HW 525

- Marsten Bentley HW 443

- Brayco Micronic 864 HT/200

- Castrol Transaqua Ht

Operating Cylinder Construction: Stainless Steel

Stepping Cycle Time:

- Energize time - 0.185 seconds (Typical highest speed)/step

- De-Energize time - 0.065 seconds (Typical highest speed)/step
- Total time - 0.25 seconds (Typical highest speed)/complete step

Note: Actual time will vary with control system, restrictions and operational loads.
Single Acting Hydraulic Cylinders

Single acting hydraulic cylinders utilize pulsating hydraulic pressure to step the
actuator. Applied pressure extends the cylinder and springs inside the actuator
retract the cylinder when hydraulic pressure is reduced. The cylinder requires 100
psig (7 bar) effective hydraulic pressure to overcome initial spring forces and begin to
stroke.

CYLINDER BODY

HYDRAULIC PRESSURE
CHAMBER

Figure 2.1: Single Acting Hydraulic Cylinder
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2.1.2 Double Acting Hydraulic Cylinders

Double acting hydraulic cylinders utilize pulsating hydraulic pressure to step the
actuator. Applied operating pressure extends the cylinder, and springs assisted by
back pressure retract the cylinder when operating pressure is reduced. The cylinder
requires 100 psig (7 bar) effective hydraulic pressure to overcome initial spring forces
and begin to stroke.

RETURN BACK PRESSURE
SPRINGS CHAMBER

| ZPYIAZ z'lzvrf A AP Vi i_ﬁ

§—I el
]
CYLINDER BODY/ ﬁ

HYDRAULIC PRESSURE CHAMBER

Figure 2.2: Double Acting Hydraulic Cylinder
2.1.3 Hydraulic Connections

- Standard connections are 3/8" stainless steel Swagelok tube connections and
stainless steel tubing. Optional connections are available.

- Standard connection details are illustrated in Figure 2.3.

OPEN FLUSH PORT

PORT
>3

CLOSED OPERATING/ OPEN OPERATING PORT

PORT SIDE DRIVE

CLOSED FLUSH PORT

OPEN OPERATING
PORT

CLOSED OPERATING
PORT

OPEN FLUSH POR TOP DRIVE

Figure 2.3a: Hydraulic Connections: Single Acting
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SL ACTUATOR, SIDE DRIVE
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’ mm
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OPEN CYLINDER
OPERATING
CLOSED FLUSH PORT PORT

OPEN CYLINDER

y PN
Q

3
L2

CLOSED CYLINDER

CLOSED CYLINDER
OPEN FLUSH PORT OPERATING

PORT

NOTE: SCHEMATIC ONLY.
ACTUAL CONFIGURATION WILL VARY.

Figure 2.3c: Hydraulic
Connection Schematic: Double Acting

Figure 2.3b: Hydraulic Connections: Double Acting SL

# Description
1 Open Port
2 Close Port
3 Flush Port
4 Check Valve
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2.1.4 Flushing Actuator Hydraulic Systems

The actuator contains two independent hydraulic systems for single and double acting
cylinders. These two systems are:

- Opening Hydraulics

- Closing Hydraulics

Each hydraulic system has two external connections shown in figure 2.3. Only one
connector is required for operation of each system while the second connector is
plugged off. Both connectors are required while flushing each hydraulic system.

For a double acting cylinder, the operating chamber flush port is connected to the back
pressure supply port on the opposite cylinder. The operating chamber of a cylinder can
then be simultaneously flushed as one unit with the back pressure chamber of the
opposite cylinder. This results in only two systems which must be flushed for both
single and double acting cylinder actuators.

%

The actuators have been factory flushed to SAE AS4059 REV-D Class 6 B-F minimum
and operating fluid must conform to the same class as the actuator is flushed to.

Note: For any actuator that is attached to an HRV insert retrievable valve the
check valve cores on the flush ports must be removed before flushing and then
reinstalled after flushing.

OPEN CYLINDER
OPERATING
PORT

CLOSED FLUSH PORT

OPEN CYLINDER

—5V1(.210-36)
150 VALVE THD

CLOSED CYLINDER g3 rj?: |
- |
/II ; i
CLOSED CYLINDER
OPEN FLUSH PORT OPERATING
PORT
NOTE: SCHEMATIC ONLY.

ACTUAL CONFIGURATION WILL VARY.
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2.2

2.3

Check valve cores can be installed and removed using the suplied tool that is
depicted below (For further information on running procedures please see
Master Flo TB-120)

Check Valve Core Installation and Removal Tool (P/N 01544)

Actuator Housing

The actuator housing is pressure and volume compensated utilizing an internal
accumulator bladder (29 cu. in. volume)

Actuator Lubricant:

Lubricating fluid utilized within the actuator housing is Mobilgear 626 or Mobilube SHC
626 Lubricating Oil.

Note: The actuator housing is completely filled with fluid and at no time should
the actuator housing be opened or covering plates loosened.

Actuator Housing Pressure, Double Acting Cylinders:
- 33 - 37 psig differential test pressure
- 50 psig relief included (above external pressure)

Actuator Housing Pressure, Single Acting Cylinders:
- 100 psig differential test pressure
- 240 psig relief included (above external pressure)

Local Indicator

- located on the same plane as the manual override

- linear percent stem travel indication through variable rotary output indicator
dependent on choke size and stem travel

- indicated by an indicator plate with percent travel markings and a mechanical
pointer against the plate
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2.4 Remote Indicator

If the actuator is fitted with an optional remote indicator, remote indication is
accomplished with the use of an LVDT (Linear Variable Differential Transformer).

The LVDT is located in the actuator internals and is preset for a linear range of 4.0 mA
at the fully closed position to 20.0 mA at the fully opened position. The LVDT
measures stem travel directly. LVDT connections are accessible at the actuator
housing through a connector. If the LVDT requires re-calibration this requires the
actuator to be opened which should only be performed by authorized personnel. Refer
to figure 2.4.1 for LVDT Connections.

s 24V DC

fi W

4-20 mA

Supply = 12-36 volts DC

Bandwidth = 200 Hz Flat

The maximum allowable load resistance is a function of
the supply voltage

RL = ((supply volts - 11)/0.02)ohms

Output change for supply change < 0.01 mA/Volt

CONNECTOR PIN # NOTE: Electrical connector location and pin connector
2-SUPPLY - details may differ from illustration. Refer to
3=NOT USED documentation package for details.

4=NOT USED

Figure 2.4.1: Typical LVDT Connections
2.4.1 Remote Indicator: Optional CANBUS Feedback

A CANBUS protocol feedback system is also available. This system utilizes the same
LVDT as described above. The CANBUS feedback unit converts the LVDT 4 to 20 mA
signal into CANBUS protocol output. Connections are again available at the actuator
housing through a connector. Refer to Figure 2.4.2 for connections for the CANBUS
unit.

SUPPLY =12 VDC Penetrator

Connections

Pin 1: +12V (RED)

Pin 2: OV (BLACK)

Pin 3: CANL (WHITE) -
Pin 4: CANH (BLUE)
Pin 5: Spare

Pin 6: Spare

Pin 7: 4-20mA

Pin 8: +12V

POD

FLvDT

Figure 2.4.2: CANBUS LVDT Connections
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2.5 Manual Override

The actuator is equipped with a manual override in the form of a shaft with a 1 inch
hex which allows for override operation. Optional adapters include API 17D drive
bucket suited for 300 ft—lb input torque tool and API 17D Class 3 drive interface. The
override can be side mounted or be top mounted. The override can be oriented in 90°
increments around the actuator and the actuator can be mounted in 45° increments
around the choke.

MANUAL OVERRIDE

INDICATOR
MANUAL !
OVERRIDE \ .
&
| |
| (e
| .
s 1
LEFT HAND TOP MOUNTED
MANUAL OVERRIDE MANUAL OVERRIDE

Figure 2.5: Override Alignment
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Drive input torque:

- 300 ft-Ib nominal

- For maximum values see table
- ccw rotation to open

- cw rotation to close

MAXIMUM DRIVE INPUT

VALVE SIZE | BOLTED BONNET | DIVER CLAMP | HRV
P2 500 ft-Ib 500 ft-Ib -
P25 - - 600 ft-Ib
P3 600 ft-Ib 600 ft-Ib -
P35 - - 600 ft-Ib
P4 600 ft-Ib 600 ft-Ib 600 ft-Ib
PS5 600 ft-Ib 600 ft-Ib 600 ft-Ib

Seat Breakout Torque

- Seat breakout torque is dependent on the closing torque used to seat the valve.
The required seat breakaway torque will be less than the closing torque utilized in
seating the valve.

2.6  Actuator Operational Data

- 36 degree operation per step
- actuator torque output versus override input indicated in figure 2.6
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SL Actuator Torque Output - Manual OverrideI

210

200 1

190 4

180

170 1

160 9

150 4

140

130 4

120 9

110 4

100 9

90 1

80

OUTPUT TORQUE (ft-Ib)

70 9

60 9

50 9

40 1

30 9

~

20
10 /
0 T T T

0O 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300

INPUT TORQUE (ft-Ib)

Figure 2.6
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2.7

2.8

Choke Monitoring

The choke position can be monitored through the actuator by utilizing either the local
indicator, the remote indicator if equipped, or an alternative remote monitoring system
of the choke position can be accomplished by counting the actuators’ operational
steps. (This method cannot be used for the SL gearbox.) For this method the
reference point is the fully seated (closed) position. This reference is established by
operating the choke a minimum of the total number of steps for complete travel of the
choke in the closing direction. Thus regardless of the initial position the valve will now
be fully closed and the zero reference point reestablished. The choke and actuator
package are designed for continuous stepping against the seat. Alternatively the full
open position may be utilized for calibration but the valves’ specific total number of
steps must be known to then obtain the full open reference. IE. To use full closed as
the zero reference, step the valve closed the valve sizes nominal number of steps plus
5 steps to ensure full closed position. Input number of steps at this point to be zero.
Count operational steps open from this point. Alternatively, to use full open as the
reference, step the valve open the valve sizes nominal number of steps plus 5 steps to
ensure full open position. Input valves specific number of steps from closed position
as current position.

Choke Operation

The choke can be operated by two independent systems

1. The actuator hydraulic system (not applicable for SL gearbox)

- Application of sufficient hydraulic pressure to either one of the open or close
hydraulic ports will rotate the stem nut 1/10th of a turn in it's respective direction.
Only one port should be pressurized at a time. Pulsing of the pressure will
continue to step the actuator.

2. The manual override

- Application of sufficient torque onto the override will directly turn the stem nut
through a 1:1 ratio.

Operation of both systems in the same direction is possible, however operation of
the override in the opposite direction of the hydraulic system is not possible.
Operation of both systems in the same direction may be required if one system is
unable to rotate the stem nut alone.
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3.0

3.1

3.2

3.3

HANDLING AND STORAGE

Note: The actuator housing is completely filled with fluid and at no time should
the actuator housing be opened.

Handling And Transport

- Protect hydraulic* and electrical connectors from damage.
- Choke should be in the full closed position during handling.

Storage

- Choke should be stored in the fully closed position.

Hydraulic* and electrical ports should be fully protected from damage.

- Hydraulic supply ports should be capped off in order to keep operating fluid
clean*.

Inspection/Testing After Storage

- Visually inspect for damage.

- Operate valve fully open and fully closed through the manual override several
times to ensure correct operation. Operation should be smooth throughout, not
jerky or stiff.

- Inspect for oil leaks from actuator housing.

- Pressure test hydraulic system to working pressure*.

Operate actuator hydraulics and ensure actuator correct operation*.

Flush hydraulic systems to ensure cleanliness level*.

*Not applicable for SL gearbox

4.0

4.1

4.2

CALIBRATION PROCEDURE
Visual Indicator

- Close the choke fully

- Loosen clamp bolt on visual indicator pointer
- Position pointer to read fully closed

- Tighten clamp bolt, torque to 9 ft-Ib

LVDT
- If the LVDT requires re-calibration this requires the actuator to be opened which

should only be performed by authorized service personnel. Contact Master Flo
Valve for service.
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5.0 PARTLIST & ASSEMBLY DRAWING

5.1 Top Mounted Manual Override, Setup For LVDT Feedback

ITEM DESCRIPTION
*1  |BALL:1/2”
*2  |SPRING BUTTON - OUTER
*3  |SPRING - INNER
*4  |SPRING - OUTER
*5 |SPRING BUTTON - INNER
6 BLADDER NUT
*7  |CONNECTING ROD
*8  |ACTUATOR PIN
9 HOUSING ASSEMBLY
*10 |CYLINDER (SEE SECTION 5.3 OR 5.4)
*19 |SPRING PIN: 1/8" X 1”
*20 |TORSION SPRING
*21 |SPRING PIN: 3/16” X 17
*22 JACTUATOR PAWL
*23  |HEX NUT: 3/8” - 16
*24 |ADJUSTMENT SCREW
*25 |PAWL BRACKET
26 |BLADDER
27 |BLADDER PROTECTOR
*28 |DRIVE RING
29 |DRIVE SHAFT
30 |LVDT
31 |SEAL: HOUSING COVER - HOUSING
32 |[HOUSING COVER
33 |GEARBOX
34 |LVDT MOUNT PLATE
35 |CAPSCREW: 5/16" X 1/2”
36 |CAPSCREW: GEARBOX MOUNT #8 - 32 X 1/2”
37 |CAPSCREW: 1/4"-20X11/4”
38 |LVDT CLAMP
39 |CAPSCREW: 1/4” - 20 X 3/4”
40 |CAPSCREW:1/2"-13X1"
41 |CALIBRATION PLATE
42 |CAPSCREW: 1/4” - 20 X 1/2”
43 |SEAL: DRIVE STEM
44 |COVER PLATE
45 |BEARING: DRIVE STEM
46 |GASKET: COVER PLATE

*Not applicable for SL gearbox
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5.0 PARTLIST & ASSEMBLY DRAWING

5.1 Top Mounted Manual Override, Setup For LVDT Feedback (Con’t)

ITEM DESCRIPTION
47 |LOCKNUT
48 |BEARING CONE
49 |BEARING CUP
50 |DRIVE STEM
51 |CAPSCREW: 3/8"-16 X 1 3/4”
52 |OIL PLUG
53 |SPRING PIN: 3/32” X 1/2”
54 |BUSHING: INDICATOR SHAFT
55 [SEAL: INDICATOR SHAFT
56 [INDICATOR FLANGE
57 |[INDICATOR FLANGE GASKET
58 |CAPSCREW: 1/4" - 20 X 5/8”
59 [INDICATOR POINTER
60 [INDICATOR SHAFT

CHECK VALVE

A5 |ROV: RECEPTACLE

A4 |ROV: ADAPTER

A3 [SPRING

Al |BUSHING

A2 |CAPSCREW: 3/8"-16 X1 3/4”

NOTE: FOR REFERENCE ONLY. SEE DOCUMENT PACKAGE FOR PARTS LIST.
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Figure 5.1: Assembly Drawing
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5.0 PARTLIST & ASSEMBLY DRAWING

5.2 Right/Left Hand Manual Override, Setup For LVDT Feedback

ITEM DESCRIPTION

*01 BALL: 1/2”

*02 SPRING BUTTON - OUTER

*03 SPRING: INNER

*04 SPRING: OUTER

05 SEAL: BLADDER NUT

06 BLADDER NUT

07 BLADDER

08 BLADDER PROTECTOR

*09 SPRING BUTTON — INNER

*10 CONNECTING ROD

*11 ACTUATOR PIN

12 HOUSING ASSEMBLY

*13 CYLINDER (SEE SECTION 5.3 OR 5.4)

*24 SPRING PIN: 1/8" X 1"

*25 TORSION SPRING

*26 SPRING PIN: 3/16” X 1”

*27 ACTUATOR PAWL

*28 HEX NUT: 3/8” - 16

*29 ADJUSTMENT SCREW

*30 PAWL BRACKET

31 OIL PLUG

*32 DRIVE RING

33 DRIVE SHAFT

34 LVDT

35 SHIM

36 MITER GEAR

37 SEAL: HOUSING COVER — HOUSING

38 INDICATOR DRIVE GEAR

39 HOUSING COVER

40 CAPSCREW: 1/4" - 20 X1 1/4”

41 MOUNT PLATE

42 LVDT CLAMP

43 LVDT AMP CLAMP

44 GASKET: COVER PLATE

45 CAPSCREW: 1/2” =13 X 1"

46 COVER PLATE

47 KEY: 3/8" SQUARE X 3/4”

48 MITER GEAR

49 BEARING CONE

*Not applicable for SL gearbox
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5.0 PARTLIST & ASSEMBLY DRAWING

5.2 Right/Left Hand Manual Override, Setup For LVDT Feedback (Con’t)

ITEM DESCRIPTION
50 |BEARING CUP
51 |DRIVE STEM
52 |WASHER
53 |GASKET: DRIVE STEM COVER
54 |LOCKNUT
55 |DRIVE STEM COVER
56 |CAPSCREW: 3/8"-16 X1 1/4”
57 |SEAL: DRIVE STEM - COVER
58 |CAPSCREW: 5/16” - 18 X 5/8”
59 |CAPSCREW: 1/4"—-20 X 1 3/4”
60 |CAPSCREW: 1/4” — 20 X 3/4”
61 |CAPSCREW: 1/4" —-20 X 1/2”
62 |CAPSCREW: #8 — 32 X 3/8”
63 |L-BRACKET
64 |INDICATOR GEARBOX ASSY
65 |CHECK VALVE
66 |CALIBRATION PLATE
67 |INDICATOR FLANGE
68 |CAPSCREW: 1/4” - 20 X 1/2”
69 |CAPSCREW:1/4"-20X11/4”
70 |CAPSCREW: 1/4” - 20 X 5/8”
71 |POINTER
72 |INDICATOR SHAFT
73 |SEAL: INDICATOR SHAFT
74  |BUSHING
75 |SEAL: INDICATOR LANGE
76 |SPRING P/N: 3/32" X 1/2”

NOTE: FOR REFERENCE ONLY. SEE DOCUMENT PACKAGE FOR PARTS LIST.
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Figure 5.2: Assembly Drawing

MB-ASS-SL REV E

09/06




5.0 PARTLIST & ASSEMBLY DRAWING

5.3 Single Acting Hydraulic Cylinder (not applicable for SL gearbox)

ITEM

DESCRIPTION

01

ACTUATOR STEM

02

GASKET: CYLINDER - HOUSING

03

BEARING HOUSING ASSY

04

BU RING: CYLINDER - BEARING HOUSING

05

SEAL: CYLINDER - BEARING HOUSING

06

SWAGELOK CONNECTOR

07

SEAL: PISTON - BEARING HOUSING

08

CAPSCREW: 3/8"-16 X 1 3/4”

09

CYLINDER

10

PISTON

11

WEAR RING
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5.0 PARTLIST & ASSEMBLY DRAWING

5.4 Double Acting Hydraulic Cylinder (not applicable for SL gearbox)

ITEM

DESCRIPTION

01

ACTUATOR STEM

02

BEARING HOUSING ASSY

03

BU RING: CYLINDER - BEARING HOUSING

04

SWAGELOK CONNECTOR

05

SEAL: CYLINDER - BEARING HOUSING

06

CAPSCREW: 3/8" - 16 X 1 3/4”

07

WEAR RING

08

SEAL: PISTON - CYLINDER

09

SEAL: PISTON - BEARING HOUSING

10

CYLINDER

11

GASKET: CYLINDER - HOUSING

12

PISTON

13

CAPSCREW

14

CYLINDER CAP
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MASTER FLO VALVE INC.
Head Office

4611 - 74 Avenue
Edmonton, Alberta
Canada, T6B 2H5

Packing list
Date: September 10, 2010 Pieces: 1 crate
D.S. #: 65746 Dimensions: 56 x 52 x 63 inch
P.O#: N/A Customer PO #: MC506-281 Weight: 969 kg
Quote #: 30755/H7032 Freight: Collect
MFV GST #: R103556536 RM0001
Sold To: MASTER FLO VALVE (USA) INC. Ship To: NEWFIELD EXPLORATION
8726 FALLBROOK DRIVE COMPANY
HOUSTON TX 77064 363 N. SAM HOUSTON PARKWAY
USA EAST
Tel. 713-690-2789 SUITE 2020
Federal ID #: 98-0354106 HOUSTON, TX -- 77060-3593
USA
Qty Part Number HS Tariff Description
1 42005-011-01 8481.9000  P35-15K HRV INSERT FOR 42005-011
Serial #:
HRV-865 & ROT-3873
1 *CERT 4901.9900  CERTIFICATE OF CONFORMANCE
1 *CERT 4901.9900  PSL 3 CERTIFICATION PACKAGE

Via: Waggoners

Province of Origin:  Alberta XA

We certify the above to be true and correct to the best of our knowledge.

Authorized Signature:

0:\Shipping\Commercial Invoices\C-65746 MF Houston.doc
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MASTER FLO VALVE INC.
Head Office
4611 - 74 Avenue
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Edmonton, Alberta
Canada, T6B 2H5

COMMERCIAL INVOICE
(Do Not Pay / For Customs Use Only)

Date: September 10, 2010 Pieces: 1 crate
D.S. # 65746 Dimensions: 56 x 52 x 63 inch
P.O#: N/A Customer PO #:  MC506-281 Weight: 969 kg
Quote #: 30755/H7032 Freight: Collect

MFV GST #: R103556536 RM0001

Sold To: MASTER FLO VALVE (USA) INC. Ship To: NEWFIELD EXPLORATION
8726 FALLBROOK DRIVE COMPANY
HOUSTON TX 77064 363 N. SAM HOUSTON PARKWAY
USA EAST
Tel. 713-690-2789 SUITE 2020
Federal ID#:  98-0354106 HOUSTON, TX -- 77060-3593
USA
Qty Part Number HS Tariff Description Price  Extension
1 42005-011-01 8481.9000  P35-15K HRV INSERT FOR 42005-011 144,900.00  144,900.00
Serial #:
HRV-865 & ROT-3873
1 *CERT 4901.9900  CERTIFICATE OF CONFORMANCE Included 0.00
1 *CERT 4901.9900  PSL 3 CERTIFICATION PACKAGE Included 0.00
Total US Dollars: $144,900.00

Via: Waggoners
Province of Origin:  Alberta XA
We certify the above to be true and correct to the best of our knowledge.

Authorized Signature:
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