
WILLBROS GOVERNMENT SERVICES 

JOB NO.: 54118 PREPARED BY: TOA DATE: 1/27/2010 Rev 1 

CLIENT NAME: NAVFAC CHECKED BY: GH SHEET: 1 OF 1 

SUBJECT: Weldinci Procedure Specifications (WPS) & Procedure Qualification Record (PQR) 

Material p Process Consumable/ Required Progression WGS / lnServ Remarks 
No. Rod Position Weld 

Procedure 

(see P No.) 1 SMAW 7018 6G 1' UP (ALL) 1-8-1 

(see P No.) 1 SMAW E7024 1F F 1-8-10 

(see P No.) 1 SMAW 5P (6010) 6G '1,DOWN(ALL) 1-8-6 

(see P No.} 1 SMAW 5P /7018 6G 1' UP (ALL) 1-8-4 

(see P No.} 1 GT AW/SMAW ER70S / 7018 6G ALL 1-TS-1 

(see P No.} 1 FCAW 1G/2G ALL 1-F-1 

1. Per ASME IX Code Requirements. 
2. System - Tanks, Piping & Pipe Attachments or Supports. 



ffl tN SERV ,ffi". 

1NTf:llllAT!X> St:t.v>CI. CCP-4PANT LLC J: 

WPS No.: l-S-1 --------

l:\,TEGRATED SERVICE COMPANY, L.LC. 
1900 N. 161st. E. AVENUE 

TULSA. OKLAHOMA 74116 

Welding Procedure Specification (\VPS) 

Date: ji/28/192.:!_ Rev. No.: _o __ _ Page 1 of2 
Sup po rt in g PQR(s): ....cPc...cl....c·E=-·..c..l _______________________________ _ 

Weld Type: ===G=r=o"'ov==e==a=n==t==I :..:fi=.lle==t=='==ve=l==ds====--
BASE METALS (QW-403) 

P-No. I Thickness Range: 0.1875 in. to 1.5000 in. 
to P-No. I 

~P_R_E_H_EA_· T_ (_Q_W_-4_0_6)------- I POSTWELD HEAT TREATMENT (QW-407) 

Minimum Preheat Temperature: ___ 5.Q_ °F PWHT Type:~o PWHT will be performed 
I Maximum Interpass Temperature: ____ 5_0_0__ °F I PWHT Temperature : _ _ None 

._P:....:r:....:e.:...he.:...a.:...t_M_a_in_t_ena_ n_ce_:-====;:=N=-o=n,,...e--:a=flc==r,,,,,,,,,ve,..,,ld_'c-mcc:e==n==t=====--"-· :....:P_W_H:....:T..:....::.1-1:....:o:....:ld:....:i.:.::ng::.,T..:..:.ime: None 

Weld Process I Method 
Weld Deposit Limit 

I POSITION (QW-405) 
Position of Joint 
Weld Progression 
FILLERMETAL (QW-404) 
A WS Classification 
SFA Spec./ F-No. 
A-No. or Chemical Composition 
Filler Metal Trdde Name 
Pass Greater Than JI,'': 

Filler Metal Size (in.) 
ELECI'RICAL (QW-409) 
Welding Amperage Range 
Welding Voltage Range 
Travel Speed (in/min) 
Max. Heat Input (J/in) 

1 Current Type and Polarity 

I TECHNIQUE (QW-4!0) 
Peening 
Stringer or Weave Bead 

1st Process 
SMAW /l\lanual 

0.0000 in. to 1.5000 in. 

All Positions 
Vertical up 

£70 18 ---------
-----__ 5_. I 4 

n/r 
No 

___ 11_s_. _ I _ __jf_32 3/16 

90-160 I 110-200 I 200-300 
- ~ r __ l __ ~n/~r __ l~_E/_r __ 

Var. I Var. I Var. 
None 

DCEP (reverse) 

None 
Strin~ d weave bead ___ _ 

(I) No peening done with this p.!:Qccc!_u~ 
No pass greater than 1/2" allowed. 
Preheat to I 75F if "T" > I" and C > 0.30%;"f o 200F if 1.25 <: "T" <= 1.5" 

-------------

Of 

C • WPS t,;. W • \VV\V 2010.1,0 
f t:u-m 1999 Rrv. 0 



l~TEGR..\ TED SER\'ICE CO:\-rPA:'IIY, L.L.C. 

WPS No.: 1-S-J 

Weld ing Procedure Specilication (WPS) 

Rev. No. : 0 

.JO l:'IIT DESIG:\ (QW-402) 
Weld Type: Groove and fillet welds 

Jol!.!_t Ty!l.!__ Backing 
Single-V g_r:qQ\'e ___ no backing 

Sin_gle_:!Jevel grQQVC_ _ no backing 
SJ!igle-V gro~ _ gC>_Uged & bm:k welded --~ 

D2,uble:pevel groove ____gouged & back welded 
Double-V groove _ _ _ goug_ccl 8:. back welded 

S.9uarc groove ____ _:r -j2J.nt 
Squnr<: groove ______ nQJ?_ncking 

Fillet Welds: All (QW-451.4) __ 
Retainers: Non!= 

Roo t Opening 
3/16" max. 
3/16" max. 
1/4" max. 
1/4" max. 
l/.J" max. 
1/32" max. 
3/32'' max. 

Groove ,\nglc 
50 degree rnin. 
45 degree min. 
50 degr!e min. 
45 de_gree min. • 
.JS degree mi_ri. __ 

Ruot f ace 
1/8" max. 
1/8" max. 

3/ 16" max. 
3/16" max. 
3/16" 1m1x. 

Page 2 of'2 

Groo\'C Radius 

I 
~e fob~ication__clrawi_ng. _ _ _ _ __ _ 

WELD JOINT DESCRJPTIONS SHOWN ARE NOT INCLUSIVE OF ALL THOSE FOUND ON A JOB. WELD JOINT DESIGN 
REFERENCE IN AN ENGINEERJNG SPECIFICATION OR A DESIGN ORA WING SHALL TAKE PRECEDENCE OVER WELD 
JOINTS SHOWN IN THIS WPS. 

Initial and [nterpass Cleaning: With wire brush clean I" both sides ofweldjoint."-----------
Method of Back Gouging: Grind until all defects are r;:.;em= o.:..ve:::..:d:::.·--- - -- _ __________ _ 

Minimum preheat must be maintained during thermal cutting. tacking. 
and welding operations. 
Welds shal l be cl.:aned between each pass. When completed, remove all 
slag and projections. 

We certify that the statements in this specification are correct and in accordance with the requirements of Section IX of the ASME Code. 

DB\•1d S. Gloves 
6/28/1994 QC Manager 

Date 

C' • wrs IX • \V . WPW 2010.1.0 
Fo1111 f999 Rl"\.·, O 
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INTEGRATED SERVICE COMPANY, L.L.C. 
1900 N. 161st. E. AVENUE 

TULSA, OKLAHOMA 74116 

Procedure Qualification Record (PQR) 

PQR No.: PI-E-1 Date: 3/17/1975 WPS No. :.____.::1:::-S::::-=I ======--------_____'._Page J of2 

JO[;-,iT DESIGN (QW-402) BASE METALS (QW-403) 
---, 

Weld Type: --------=G.:..:ro:.:o:..:.v.:..e .:..:w-=.c:..::ld'--------- j Specification Type and Grade: 
Groove Type: __ Singlc-V g~ SA-515, Grade 70 
Backing: Open butt, no back weld P-No. _ J_ Group No. _ 2_ 
Root Opening: 1/8 in. Root face: 1/16 in. Thickness (in.): 0.7500 

lo SA-515, Grade 70 
to P-No. I Group No. 2 I 

Groove Angle: 60 _ _ __ POSTWELD HEATTREATMDIT (QW-407) 

PREHEAT (QW-406) Type: NoPW1::!_T performed _ _ ___ _ 
PWHT Temperature: None 0 f Minimum Preheat Temperature: 50 OF 

Maximum lnterpass Temperature: 500 Of 
Preheat Maintenance: None after wcldment 

PWHT Holding Time: Non~ _ _ _ _ hr. 

Weld Process/ Method 
POSITION (QW-405) 
Position of Joint 
Weld Progression 

1st Process 
SMAW/ Manual 

3G - VerticaJ 
Vertical up 

E70 18 I 
FILLERi\lETAL {QW-404) 
A WS Classilication 

: SF A Spec. IF-No. 
'! A-No. or Chemical Composition 

Filler Metal Trade Name 

_ ___ ____;5. 1 ! __ 4 __ 

1 
Weld Deposit 't' (in.) 

, Pass Greater Than \','': 
Filler Metal Size (in.) 
ELECIRICAL (QW-409) 
Amperage Used 
Voltage Used 
Travel Speed (in/min) 
Max. Heat Input (J/in) 

1/8 

90-110 
20 
'1-9 

Current Type and Polarity 1 __ 

TECIL~IQUE (QW-410) 1-

n/r 
0.7500 

No 
----'5~/3~2 _ I ____ _ 

JIO-tso _ I _ ___ _ 
22-23 _I ___ _ 

_ _ 4-~ 9 __ I __ -
None 

DCEP (reverse) 

Stringer or Weave Bead ~:--====S=tr=in.:::ge=r=a=nd= \=v=ea=v=e=bea=· =d=====J!..._ ______ _ _ _ 
( I) Peening was not used wi1h this weld test. 

No Pass> 1/2" t. - - ------------ -------- ---- ~-

C' • PQR IX · W. WP\V 2010.1.0 
form 199~ Rt,·. 0 



PQR No.: Pl-E-1 

l'ffEGR:\TED SERVICE COMPANY, L.L.C. 

rrocctlurc Qualification Rccortl (PQR) 

Tensile Test (QW-150) 

Page 2 of2 

Specimen No. 
I 
2 

Diam~ter 1 
(i!]. 

0.521 

Area 
(in2

) 

0.213 

Ultimate Total 
_ !c_oad (lb) 

17100 
I Ultimate Unit 

Stress (PSI) __ _ 
80300 

Failure Type 
and Location 
Weld metal 
Weld metal 0.521 _____ Q,213 17400 81700 

Guitletl Bend Tests (QW-160) 

~ 
Type and Figure No. 
QW-462.2 Side bend 

__ QW-462.2 Side bend 
-t- __ ~esult - -_-_-_-___ Type and Figur-e~N_o=·====-----

-~ __ _J;atisfactory ____ QW-462.2 Side_be_ n_d __ _ 
___ Scccac.cti~factory QW-462.2 Side be_nd _____ _ 

Hartlncss Test - Brincll hartlncss 
Location 

SA -515 HAZ 
Weld Metal 

- ! 187 
180 

185 
170 

180 
185 

Welder's Name: He1J1Jlln Koh Im~ er I.D.: 

PQR was done and welding of coupon was witnessed by: Cust-0-FabJ.Dc 

Test conducted by: Met lab Testing Services 

Readings 
-r-

Stamp No.: _K 

Lab Test No.: J '_J_:E-1 

Result 
~atisfoctory 
Satisfactory 

We certify that the statements in this record arc correct and that the test welds were prepared, welded, and tested in accordance with the 
requirements of Section IX of the ASME Code. 

By: Oalliil t/lo.t>t4 _ 3/17/1975 
Date 

QC Manager 

C- PQR IX · W- \\'PW 2010. 1.0 
io'orn1 1999 Rt-.. . O 



WPS No.: _,1'---=-S--=l-=-0 _ _ _ _ _ 

Supporting PQR(s): 2024-A 

l~TEGRA TED SERVICE COMPANY, L.LC. 
1900N. 161st. E. AVENUE 

TULSA, OKLAHOMA 74 11 6 

Welding Procedure Specification (WPS) 

Date: _]Q0/20!!_8_ Rev. No.: -'O~--

Weld Type: Groove and fillet welds 

BASE METALS (QW-403) 
P-No. I Thickness Range: 0.0625 in. to 0.7500 in. 

ro P-No. I 

PREHEAT (QW-406) 
Minimum Preheat Temperature: 60 °F 

Page I of2 

Maximum lnterpass Temperaiure: ____ 4....:0_0 ___ °F 1 
POSTWELD IIEATTREATMENT (QW-407) 
PWIIT Type: No PWHT will be per __ fo~n_n_e~d ____ _ 
PWHT Temperature : None ___ _ ° F I 

Preheat Maintenance: None PWI IT Holding Time: ~ one I 
Weld Process/ Method 

, Weld Deposit Limit 
POSITIO~ (QW-405) 
Position of Joint 
Weld Progression 
FILLERMETAL (QW-404) 
A WS Classification 

I SF A Spec./ F-No. 
I A-No. or Chemical Composition 
I Pass Greater Than W': 
! Filler Metal Size (in.) 
! ELECTJUCAL (QW-409) 
i Welding Amperage Range 
i Welding Voltage Range 
' Travel Speed (in/min) 
· Max. Heat Input (J/in) 
i Current Type and Polarity 
I 
TECHNIQUE (QW-410) 

1st Process 
SMAW / I\Janual 

0.7500 in. maximum 

--------'-F-"lac..:1-=o=nl).' ______ _ 
NIA 

£7024 
______ 5_.I _____ ! ___ _ 

No 
5/32 3/1_6 __ j __ ~IN-'--

__ 17_0-~24~0_ I 220-300 
n/r I _ rJ_r~-

___ V_ar_. __ l ___ V_ ar_ . __ 
None 

D~crscl. 

260-350 
n/r 

Var. 

1 Peening ___ _N_o_ne 
Stringer or Weave Bead _____ S_t_rin~g~cr and weave ~ad 

' Multiple/ Single Pass (per side) ' Mult ipass 

--, 

C' - Wl'S IX · W-WPW 2010.1.0 
Fora, 1007 Rrv. 0 



l~TEGR-\ TED SER\'JCE CO~IPA~Y. L.L.C. 

Welding Procedure Specifica tion (\VI'S) 

WPS No.: 1-S-10 Rev. No.: 0 
-- --

JOl!\T DESIG~ (QW--102) 
Weld Type: Groove and fillet welds 

.Joint Type Backing Ho_ot Op<!ning Groove Angle 
Single-V groove No bacJ0ng 3/16" ,~ 50 d_eg min 
_ Si!1gle_bcvel No backing 3{!_6" max J- ~5 deg min 
Singl~V groov~ Gouged & b,~ck \\Clded 1/4" ma.2-_ (__l_O deg min 

Double bevel Gouged & J?ack welded _ 1/4" 111~ - [ _ 45 deg min 
Double-V _groo\'e G~ugcd & back welded 1/-1" ma.-.: _'!l de~n 

Squa~g_r:Q.ove__ __ T-joint 1/32" max 1 

Root Face 
1/8" max 
1/8" ma., 

3/16'' ma.x 
3/16" ma.x 
3/ 16'' max 

Page 2 of2 

_Q roove Radius 

__ ~uarc groove __ N_Q_ ticking 3/32" ma.\ _ ___ _ _ _ _ _ _ 

Fillet Welds. _i\11 fillet sizes~n !!_ii bas£_111c1al thicknesses and all diameters. 
Retainers: 1'!_one 

WELD JOI NT DESCRIPTIONS SHOWN A RE NOT INCLUSIVE OF ALL THOSE FOUND ON A JOB. WELD JOlNT DESIGN 
REFERENCE IN AN ENGINEERING SPECIFICATION OR A OESlGN ORA WING SI IALL TAKE PRECEDENCE OVER WELD 
JOINTS SHOWN IN TH1S WPS . 

. Initial and lnterpass Cleaning: \Viti!_ wir_e_brush clean I inch (25 mm) on both sides of weld joint 
Method of Back Gouging: When required, grind until all defects are removed. 

1 Minimu·m preheat must be maintained during thermal cutting, tacking, and welding operations. 

1 Welds shall be cleaned between each pass. When completed, remove all slag and projections. 

We certity tlrnt the statements in this specification are correct and in accordance with rhe requirements of Section [X of the ASME Code. 

By: /) ~~-~~----~ DovidHaas 
7/30/2008 QC Process Manager 

C- - \\'PS IX-W • ll'P\\' 2010.1.0 
r orm 2007 Re\•. O 



lNTEGR>\ TED SERVICE COMPANY, L.L.C. 
1900N.161st.E.AVENUE 

TULSA, OKLAHOMA 74116 

Procedure Qualilic11tion Record (PQR) 

PQR No_.: _ _.10-=--24.:...-·:..=A-=====- Date:__~/21/1987 WPS No.: BIA-SS·EIOl\lETALS (QW-403) _ P_agc ~f~ 
JOl~T DESIGN (QW-402) I 
Weld Type: _ _ ___ Groove weld I Specification Type and Grade: 
Groove Type: Singlc-V groove _ _SA-36 __ to --:'S=A-=-·-=-3.cc-6 ________ _ 
Backing: _ _ Open butt, no back weld _ ____ P-No. _ I _ Group No. _ l_ to P-No. _ Gro-up No. I ji 

I 
Root Opening: 3/32 in. Root Face: 1/8 in. Thickness_(_i1-'1.)'-:..c..c=0=.3=7=50==-----
Groove Angle: -'==6==0==-

0

- POSTWELD IIEATTREAT.HENT (QW-407) 
J PREHEAT (QW-406) I Type: No PWHT performed 

Minimum Preheat Temperature: I 00 °F PWHT Temperature: None °F 
Maximum lnterpass Temperature: 400 °F PWHT Holding Time: None hr. 

, Preheat Maintenance: 

I Weld Process/ Method 
I POSITION (QW-405) 

Position of Joint 
Weld Progression 

I FILLERMETAL (QW-404} 
A WS Classification 

1 SF A Spec. / F-No. 
A-No. or Chemical Composition 
Filler Met:il Trade Name 
Weld Deposit 't' (in.} 

I Pass Greater Than Y:.": 

I Filler Metal Size (in.) 
ELECilUCAL (QW-409) 
Amperage Used 
Voltage Used 
Travel Speed (in/min) 
Max. Heat Input (J/in) 
Current Type and Polarity 
TECHNIQUE (QW-410) 
Stringer or Weave Bead 

None alier welding 

I st Process 
SMAW/ Manual I 

_______ 1--'G'-·- F_· l_at ------
NIA 

_____ 5_.1 ________ I __ _ 

-------...C..--

1/8 

11/r 
0.3750 

No 
_ l _ ___.c5~/3~2~_l __ 3/_16 __ _ 

__ 1~9~5 __ 1 _ 225 1 __ 2~5~5 __ 
=24'--_I _ 21 1 _ ___.;2~s'--

_ _ 3-_5 __ 1 i:l__ _ I __ 6-~8 __ 
Non_e _____ _ 

DCE!' (reverse) 
1 --

Strinoer and weave bead 
=-"--=-==== 

(I) ~ ng was not used with !_his weld test. 

C- PQR LX-W- WPW 2010.1.0 
Form 1999 Ro·. 0 



I.\TEGR \TED SER\'ICE C'O~IPAJ\Y, L.L.C. 

Procedure Qualification Record (PQR) 

PQR No.: 702-'-A Page 2 ol'2 

Tensile Test (QW-150) 
Widrh Thickness Area 
(i'2:l__ _ __ (in.) (in'_,._) _ _ _ 
1.QQQ__ 0.375 0.375 
1.000 0.375 0.375 

Ultimate Total 
Load (lb) 

28000 
28000 

Ultimate Unit 
Stress {PSI) __ _ 

74700 
74700 - ---

Failure Type 
and Location 
Base metal 
Base metal 

Guided Ocnd Tests (QW-160) 
_ Ty21:_ and Figure t-io. Result Ty_pe and Figure No. Rcsuh 

QW-462.3(n) Face b~d Acceptable 
~l/-462.3(a) Face bend _ _ ___ Acceptable 

QW-462.3(a) Root bend Acceptable 
~-.J62.3(a) Root bend ______ Acceptable 

Hardness Test - Orin ell hardness 

_Loc~!i,211 
1 S/\-36 BM 

...._ - ~A-36 IIA~- -, __ ,_ 
Weld metal L 

Visual Examination: Sati sfactory 

Liquid Penetrant Test: Satisfactory 

198 181 --196' 

188 
160 

-182 190 i 
163 188 j-

Added hardness, visual and penetrant results January 12, 2009. 

Welder's Name: Clli!fl ~e_lVoo~ _____ _ l.D.: 

PQR was done and welding of coupon was witnessed by: Cust-0-Fab 

Test conducted by: Tulsa Testil)gJJ_nJI Jnsp. 

Readings 

- -, ---~ - Ir -, ---
- I ---- I 

Stamp No.: ~ --

Lab Test No.: 7024-A - - - --

We certify that the statements in this record are correct and that the test welds were prepar~d. welded. and tested in accordance with the 
requirements of Section IX of the ASME Code. 

By:~~~:==-------=~~--­
David S. Glaves 

I 0/21/1987 QC Manager 
Dote 

C • PQR IX· W - \\'PW lOIU.1.0 
form J99Q Re\' , U 



WPS No.: 1-S-~6 _____ _ 

l~TEGRATED SERVICE COMPANY, L.L.C. 
1900N.161st.E.AVENUE 

TULSA, OKLAHOMA 74116 

Welding Procedure Specification (WPS) 

Date: .M~L!.999 Rev. No.: ~2 __ _ Date: 7/16/1999 Page l of2 

Supporting PQR(s): -"9:.:c9_,·0:..::1.::.:00:...:l:.::.6..::·2=---------------------------- -----
Weld Type: Groove and fillet welds 

BASE METALS (QW-403) 
P-No. I Thickness Range: _Q. 1875 in. to 0.8640 in. 

I to P-No. 

PREHEAT (QW-406) POSTWELD HEATTREATI\IEi'\T (QW-407) 

I 
Minimum Preheat Temperature: 60 ____ °F PWHT Type: No PWHT will be 1:1c::.cr:..:.fo::..:nnc.:.=ec:cd ________ _ 
Maximum lnterpass Temperature: 550 °F PWHT Temperature: None °F 

i,...:...Pr:.:e.::.he:.:a:.:.t .:.:.M:.:a.:.:.in.::.te.::.n:.:an:.:.c:.:e.:...: =-===;:::::N:::'o"=n=e =aft::"e'-::r:=w-"c"'::::ld=m=e=n=--L -====-=..L.P...:.W:...:I.:..-IT:.....:.::1-lolding Time: __ None 

Weld Process/ Method 
Weld Deposit Limit 
POSITION (QW-405) 
Position of Joint 
Weld Progression 
FILLER METAL (QW-404) 

I A \VS Classification 
SF A Spec./ F-No. 

, A-No. or Chemical Composition 

I
. Filler Metal Trade Name 

Pass Greater Than Yi": 
Filler Metal Size (in.) 
ELECTRICAL (QW-409) 

I 
Welding Amperage Range 
Welding Voltage Range 
Travel Speed (in/min) 
Max. Heat Input (J/in) 
Current Type and Polarity 
TEClL'lilQLIE (QW-410) 

1st Process 
SMAW/ Manual 

_ _ ___ o""'.0000 in. to 0.2500 ia. 

All Positions 
An 

_ _ ____ _,E60 10 

-----~5~·' ---

n/r 
No 

3/32 1/8 

3 

5/32 

60-90 80-120 I _ .;_;11..:.0·...;_16=5-
_ _ .;;n/:..:.r _ ___ .:;n/:..:.r __ I_ n/r 

Ver. Var. I __ V_c;.car-'-. __ 
None 

DCEP (reverse) 

P~~g ___ N~o~M~--
~ ringer or Wea\'c Bead Stringer and weave bead 

I (I) No pcenillg done with this procedure. _ 

I Revision 2: Progression. 
I Preheat lo I 75f if "T'' > I" and C > 0.30%; To 200F if 1.25" < "T" <= 1.5" 

C· WPS LX • W • \\'PW 2010.1.0 
form 1999 Re,·. 0 



I1"TEGRATED SERVICE CO.\IPA.''ff, L.L.C. 

Welding Procedure Speci fication (WPS) 

WPS No.: 1-S:6 Rev. No.: 2 Page 2 of2 
JOl,,T OESIGN (QW-402) 
Welti Type: Groove and fillet welds 

Joint T~c B_acking ~o.!.Qp~ning Groove Angl~ __Root Face G roove Radius 
Single-V groove no backing 3/16" max. 50 _Qcgree min. 1/8" max. 

Single-bevel groove no bac~g __ 311~~- • 45 degree min. 1/8" max. 
Single-V gr5Jove gouged & back welded 1/4" max. 50 i!_egree min. 3/ 1§" m;x. __ 

Double-bevel groove gouged & back welded 1/4" max. . 4_5 degree min. 3/16" max. 
1/4" max_. ___ 41_ d_egree min. 3/16" max. j Double-V groove gouged & back welded 

S_g_uare groove T-_ _,_jocci"'-nt'---- 1/32" max. 
Square groove no backing 3/32" max. _____ _ 1 _L 

Fil let Welds: ~ II _(Q}V-45 1.4) _ __ 
Retainers: None 

See fabrication drawing.__ _ ____ _ 

WELD JOINT DESCRIPTIONS SHOWN ARE NOT INCLUSIVE OF ALL THOSE FOUND ON A JOB. WELD JOINT DESIGN 
REFERENCE IN AN ENGINEERING SPECIFICATION OR A DESIGN ORA WING SHALL TAKE PRECEDENCE OVER WELD 
JOINTS SHOWN 1N THIS WPS. 

Initial and Jnterpass Cleaning: With wire brush clean 1" both sides of weld joint. 
Method of Back Gouging: When required, grind until all defects ~- r_cm_ov_e_d_. - ------· 
Minimum preheat must be maintained during thermal cutting, tacking, 
and welding operations. 
Welds shall be cleaned between each pass. When completed. remove all 
slag and projections. 

We certify that the statements in this specification arc correct and in nccordance with the requirements of Section IX of the ASME Code. 

lly: ~~r:,.:...~:c=........- - ~-
David S. Glaves 

2/24/1999 o.-,.-- QC Manager 

• I 

C· WPS IX · \\' - WPWlOI0.1.0 
r onu 11199 Rn. 0 



l:\TEGR. \ TED SER VJ CE CO.\IPA1"'\', L.L.C. 
1900N. 161st. E. AVENUE 

TULSA, OKLAHOMA 74116 

Procedure Qualification Record (PQR) 

PQR No.: 9.2_--010016-2 Date: 1/8/1999 WPS No.: l-S-6 Page I of2 

JOIIW DESJG:"1 (QW-402) 
Weld Type: Groove weld 
Groove Type: _ __ Single-V groove 
Backing: _ __ Qpen butt, no back weld 

BASE METALS (QW-403) J 
Specification Type and Grade: 

1 SA-106, Grade B____ _ to SA-106, Grade B 

Root Opening: _ 1/8 in. Root Fnce: 1/16 in. Thickness (in.): 0.4320 
I 

P-No. I Group No. I to P-No. _I_ Gm•p No. l I 
Groove Angle: __ 75_ _ 0 . Diameter (in.): - ~50 __ - -----------PREHEAT (QW-406) PO ST WELD IIEATTREATJ\IENT (QW-407) 
Minimum Preheat Temperature: ____ 6_0 _____ °F Type: No PWHT performed 

PWHTTemperature: ____ None °F I I Maximum Interpass Temperature: 350 °F 
Preheat Maintenance: None , PWHT Holding Time: None hr. 

Weld Process/ Method 
POSITION (QW-405) 
Position of Joint 
Weld Progression 
FILLERMETAL (QW-404) 

I st Process 
SMAW/ Manual 

6G - 45 degree pipe 
Vertical up and down 

2nd Process 
SMAW/ Manual 

6G - 45 degree pipe 
Vertical up and down 

A WS Classification E6Q.!.Q____ ______ 1 __ 

I 
SFASpee./F-No. I _____ s._1 _____ / 3 , _____ 5_._1 

E70 18 

A-No. or Chemical Composition 1· 

I 
Filler Metal Trade Name __ n/r 
Weld Deposit 't' (in.) ________ 0_.1_2_50 ______ _ 
Pass Greater Than Y:z": No 

I Filler Metal Size (in.) 3/32 _I~----~-~--
ELECrIUCAL (QW-409) 

I 
Amperage Used 
Voltnge Used 
Travel Speed (in/min) 
Max. Heat Input (J/in) 
Current Type and Polarity 
TECHNIQUE (QW-410) 
Stringer or Weave Bead 

----'-90.c....__ l ! ____ _ 
__ 2_3 __ I _I ____ _ 
__ V~ar~. __ I_ I ____ _ 

None 

Str.inger bead 

(1) Peening was not used with this weld test. 
Revised to define r.9<>J. p~ass ~gression up, fill passes down. 

/ 4 

n/r 
0.3070 

No 
1/8 ,_ 
100 ___ I 

----'-24 __ --~--1- ~~-
__ V~ar=.'--- _ _ ___ ! __ -

Stringer bead 

C- PQR LX-W - WPW2010.t.O 
Form 1999 Re,.-. O 



l~TEGR,\ TED SER\ lCE COl\lPA,\'Y, L.L.C. 

ProcciJurc Qualification Record (PQR) 

PQR No.: 99-0!0016-2 Page 2 of2 

~ 

Specimen No. 
I 
2 

Width 
(in.) __ 

0.743 
o.745 I 

Thickness 
_ .!.i!!:l 

0.399 
0.384 

Tensile Test {Q\\/-150) 

Area ·-r Ultimate Total Ultimate Unir 
(in_2_L __ Load ( lb) Stress (PSI) 

0.296 24 110 ____ 81500 
0.286 23890 83500 

Guided Bend Tests (QW-160) ----- - ---1--
Type and Figure No. 
QW-462.2 Side bend 
QW-462.2 Side bend 

~esult 
Satisfactory 
Satisfactory 

Type ang__ E_igure No. 
QW-462.2 Side bend 

- - -----'Q\~462.2 Side bend 

Hardness Test - Drincll hardness -----Location Readings_ 
SA-106 BM 150 150 ---- -----
S1:l06 HAZ 185 1?5 i---, -160 ----190 ___ _ 
We ld Metal 190 190 185 

Failure Typ-;;­
and Location 
Ductile· BM 
Ductile· BM - --

Result 
2_atisfac_!Q!}' 

Satisfactol) _ _ 

Welder's Name: J~ss_e l·1o_l1bs f.D.: Stamp No.: ill__ 

PQR was done and welding of coupon was witnessed by: Cust-0-Fab Scr\'icc Co. ___ _ 

Test conducted by: Sherrv Laboratories Lab Tesr No.: 99-0 I00 16-.:2 _ __ _ 

We certify that the statements in this record are com:ct and that the test welds were prepared. welded. and tested in accordance with the 
requirements of Section IX of the ASME Code. 

David S. Gl&ves 
1/8/1999 QC Manager 
~ 

C, PQR IX - I\'· WPW 2010.1.D 
r urm 1•Jl}9 Ro. O 



JNTEGRA TED SERVICE COMP MY, L.L.C. 
1900 N. 161 st. £ . AVENUE 

TULSA, OKLAHOMA 74116 

Welding Procedure Specification (WPS) 

WPS No.: _l_-S_-4 _____ _ Date: 1/8/1999 Rev. No.: _o __ _ Page I of2 
Supporting PQR(s): ..:99:..::...c-O:..cl-=-OO.=..;l:..::6....:·2;;.._ _________ ______________________ _ 

Weld Type: Groove and fillet welds 

BASE METALS (QW-403) 
P-No. I Thickness Range: 0.1875 in. to 0.8640 in. 

to P-No. I 

PREHEAT (QW-406) 
Minimum Preheat Temperature: 60 
Maximum Jnterpass Temperature-: - ~ 

1 Preheat Maintenance: __ None 

Of 
Of 

• Weld Process/ Method 
I Weld Deposit Limit 

POSITION (QW-405) 
Position of Joint 

1st Process 
SMAW / Manual 

_____ o~.2~5-'-00 in. maximum 

i Weld Progression 
FrLLERMETAL (QW-404) 

1 A WS Classification 

All Positions 
An 

£60 10 

POSTWELDHEATTREATMENT (QW-407) 

PWHT Type:JiQ PWHT"'w-'i=ll -=-be~pe=r=fo~nn=ed=------ ----
PWHT Temperature :_ __ __N_o_ne ___ _ _ 
PWHT Holding Time: None 

2nd Process 
SMAW/ Manual 

0.6140 in. maximum 

All Positions 
Vertical up 

E7018 

Of 

I 
SFA Spec./ F-No. -----~5_.1__ I __ 3 __ 5.1 --1 4 
A-No. or Chemical Composition 
Pass Greater Than Y:z": 
Filler Metal Size (in.) 
ELECTRICAL (QW-409) 
Welding Amperage Range 
Welding Voltage Range 
Travel Speed (in/min) 
Max. Heat Input (J/in) 
Current Type and Polarity 
TECHNIQUE (QW-4 10) 
Peening 
Stringer or Weave Bead 
Multiple/ Single Pass (per side) 

3/32 

60-90 
n/r 

Var. 

- ---

-----

No 
1/8 

I_ 80-1 20 
I n/r 
I Var. 

None 
DCEP_ (reverse) 

None 
Stringer bead 

M~altip~_s _ 

I_ 5/32 

I 110-165 
I __ n/r 
I Var. 

-----
------- --------
--- ____ N....;o _______ _ 

__3_/3_2 __ J __ 1_/8 __ , __ 5/'g _ 

70-11 0 
n/r 

Var. 

__ 9_0-_160 _ J _ __:_1::::..:30:...:·2::.:2:..=.0_ 
n/ r J __ ...cn/c..cr __ 

Var. J _ _ V...:...=ar~·--
None 

----- I - ---------- - ----
QCEP (reverse) 

None 
Stringer bead 

Mullipass 

C-WPS L\: , W - WPW ZOIO. J.O 
Form 2005 Rev. 0 



WPS No.: l-S-4 

JOINT DESIGN (QW-402) 

INTEGR.\TED SER\"ICE COi\IP~'ff, L.L.C. 

Wehling Procc<lurl' Specification (WPS) 

Rev. No.: 0 

Weld Type: Groove anc!_ fillet ~~ds 

Page 2 of2 

_Joif!.!Iype Backing Root Opening : Groove 1\_nglc Root Face 
1/8" max 
1/8" max 

3/16" max 
3/16" max 
3/16" max 

Grool'c Ra<li;;;-
Singlc-V gr~ve No backing 3/ 16" max ,----SO deg min 

- ~ - -

S[ngle bevel No backing 3/16" max ,
1

. 45 deg_m~ 
Single-V groove Goug~ & back welded 1/4" ma.x 50 deg min 

Double bevel ~ed & back welde_d l/4" max 45 deg min 
Double-V groove Gouged & back welded l/4" m11-:5._ 45 de min 

__ Sguare groove T-joint 1/32" max 
Squ~!:_ grQOVe No bJ_ck_· i~ng _ _____ 3_/32" max 

--I 
Fillet Welds: All fille_! sgcs on all base metal thicknesses and all diamcte~ 
Retainers: Noc:.nccce ____ _ 

WELD JOINT DESCRIPTIONS SHOWN ARE NOT INCLUSIVE OF ALL THOSE FOUND ON A JOB. WELD JOINT DESIGN 
REf'ERENCE IN AN ENGINEERING SPECIFICATION OR A DESIGN ORA WING SHALL TAKE PRECEDENCE OVER WELD 
JOINTS SHOWN IN THIS WPS. 

Initial and lnterpass Cleaning: With wire brush clean I inch (25 mm) on both sides of weld joint 
Method of Back Gouging: When required, grind until all defects are removed. 

Minimum preheat must be maintained during thermal cutting, tacking, and welding operations. 
1 Welds shall be cleaned between each pass. When completed, remove all slag and projections. 

----

We certify thut the statements in this specification arc correct and in accordance with the requ irements of Section TX oflhc ASME Code. 

1/8/1999 QC Manager 
David S. Gla,·cs Date 

C. WPS L'( • W • WPW 2010.1.0 
Form 1005 R, ... 0 



mffl t N SERV 
~~S~CO..,.PANV LLC ~ll 

A W1u..a,.aacc~ 

li\TEGRATED SERVICE COMPANY, L.L.C. 
1900 N. 161 st. E. AVENUE 

TULSA, OKLAHOMA 74116 

Proced ure Qualification Record (PQll) 

D_at_e._· _11_81_1_99_9_ W~S No.: !.:.S='-4'======= 
1 JOINT DESIGN (QW-402) BASE METALS (QW-403) 

PQR No.: 99-0.!.Q.(!!6-2 

Weld Type: _ Groove weld Specification Type and Grade: 

Page I of2 

Groove Type: ~le-Vgroove SA- 106, GradeB to SA-106,GradeB ___ _ 
Backing: __ Ope!!J>utt. no back weld P-No. _ I _ Group No. _ I_ to P-No. I Group No. J 
Root Opening: .....lilL_ in. Root face: __ :..:.l/~16::....__ in. Thickness (in.): 0.4320 

l_oroove Angle: __ 75 __ 0 
___ Diameter (in.): 6.625Q I - - ---. 

PREHEAT (QW-406) I POSTWELD HEATTREATI\JENT .(QW-407) 
Minimum Preheat Temperature: __ .::.60~---- °F Type: No PWHT performed 

l 
-1 ; Maximum Jnterpass Temperature: 35.c.0 ___ °F I PWHT Temperature: None 

Preheat Maintenance: None PWI-IT Holding Time: None hr. 

Weld Process/ Method 
POSITION (QW-405) 
Position of Joint 

I Weld Progression 
FILLERi\llITAL (QW-404) 
A WS Classification 
SFA Spec./ F-No. 
A-No. or Chemical Composition 
Filler Metal Trade Name 
Weld Deposit 't' (in.) 
Pass Greater Than W': 
Filler Metal Size (in.) 
ELECl'RICAL (QW-409) 
Amperage Used 
Voltage Used 
Travel Speed (in/min) 
Max. Heat Input (J/in) 
Current Type and Polarity 
TECHNIQUE (QW-410) 
Str inger or Weave Bead 

1st Process 
S'.\olAW / Manual 

60 • 45 degree ..e.ic.pe'-------
_____ V.:...e::.:.rt=-ic::.:al:.:.::up~a-nd_ do_w_n ____ _ 

E60.:.:10'--------
5. I I 3 ---

nfr ------~~--------0.1250 
No 

I 
============-.......:.:.:..:______j 

2nd Process 
SMAW/ Manual 

60 - 45 degree pipe 
_ ____ V_ ertical up and down 

E701.::..8 _____ _ 
_____ c...cs·-'-'--- __ t _ 4 

n/r 
0.3070 

No 
1/8 I_ -__ 

__ 90_ ~I­
_ 23 _ I 

: __ I - ! _ ___:_;,o:.;:.o __ I _____ I _ 

: :-_--:--1 ~:. l :------Var. I 
Non~e;__ _ _____ _ None 

-------=-DCEt_ reverse) _ _ ___ _ DCEP (reverse) 

Stringer bead 

(1) Peening was not used with this weld test. 
fu:.!'i_s~tQ_de_(]!~rQOl pass progression ~ passes down. 

----------- - - - ---

C- PQR IX· W-WPW lOI0.1.0 
Form 1999 Rn. 0 



PQR No.: 99-010016-2 

Specimen No. 
I 
2 

Width 
(in.) 

0.743 
0.745 

Ty_Q_e and Figure No. 
QW-462.2 Side bend 
QW-462.2 Side bend 

Location 
SA- IQ_~BM 
~~- 106.J:IA_Z 
Weld Metal 

Welder's Name: Jesse I lobbs 

150 

i 185 
I 190 

INTEGR-\ TED SER\'ICE C'OMPAl'iY, L.L.C. 

Procedu re Qua lification Record (PQR) 

Page 2of 2 

Tensile Test (QW-150) 
Thickness 

(in.) 
0.399 
0.384 

Area 
(in') 
0.22_6 
0.286 

--~--------
Ultimate Total 

Load{!!,) 
24110 
23890 

Ultimate Unit Failure Type 

,___S_tr_e_ss~P_S~I --+---and Locution 
8 1500 Ductile - BM 
83500 __ Ductile - .!!M._ 

·1 

l 

Guided Bend Tests (QW-160) 
Result 

Satisfactory 
Satisfactory 

'[ype and Figure No. Resu!!_ 
___ Q_W_ -4_6_2_.2_S_i_de_be_n_d _______ Satisfacc.:.to::.:ry..___ 

QW-462.2 Side bend Satisfacton::_ _ 

Hardness Test - Brinell hardness 

150 
Rcadi~s 

160 -r-- -
185 190 I 
190 185 

1.0.: Stamp No.: JH 

PQR was done and weldiog of coupon was witnessed by: Cust-0-Fab Service Co. 

Test conducted by: Sherry Lah..omtoilis Lab Test No.: 99-010016.-'-2=---- --

We cenify that the statements in this record are correct and that the test welds were prepared, welded, and tested in accordance with the 
requirements of Section IX of the ASME Code. 

By:~~F-'-~-"--"'----~~c---------­
Da,id S. Glave, 

1/8/ 1999 QC Manager 
Dale 

C • rQR IX - \\' -WPW 2010. 1.0 
Form 199'> Rt, , 0 



WPS No.: _1_-T_ S~-~1 ___ _ _ 

INTEGRATED SERVICE COMPANY, L.L.C. 
1900N. 161st. E. AVENUE 

TULSA, OKLAHOMA 741 J 6 

Wehling Procedure Specification (\VPS) 

Date: 7/20/199-' Rev. No.: 0 Page I of2 
Supporting PQR(s): _9_2_-1_5_9_·1 ___________ _ _ ______ __________ ____ _ 

Weld Type: Groove an<l fillet welds ~~-------- - -- -------
BASE METALS (QW-403) I 

P-No. 1 Thickness Range: 0.1875 in. to 1.5000 in. 
to P-No. 1 

PREHEAT (QW-406) POSTWELD HEATTREATME:\'T (QW-407) =l 
1 

Minimum Preheat Temperature: 200 °F PWHT Type: No PWHT will be performed 
Maximum lnterpass Temperature: __ 550 __ °F PWHT Temperature : None 0

~ 
! 

LP:..:re=he:.::n::..t :..:M.::a:..:.in:.:.:te:.:.:n.::an:.:.:c:..:.e:..:: ==-====N=o=ne=a=fl=e=r=w=·e=ld=m=e=nt=====::....L::..P:.::W:..:.I-IT::..:.:::..:H::..ol.::d:..:in::::g..:T.::im:..:.e:..:.: -===N=-=01=1e=-=======-I 

I Weld Process/ Method 
Weld Deposit Limit 
POSlTlON (QW-405) 
Position of Joint 
Weld Progression 

! GAS (QW-408) 
I Shielding Gas I CFH 

Trailing Gas I CFH 
I Backing Gas / CFH 

FILLER METAL (QW-404) 

1st Process 
GTA W / Manual 

0.0000 in. to 0.3750 in. 

All Positions 
An 

100% Argon 
None 
None 

ER70S-2 

27-36 

1 A WS Classification I 
I SFASpec. /F-No. __ _ 5.18 6 

A-No. or Chemical Composition ____ _ 
Filler Metal Trade Name n/r ----------'------ ---
Filler M<!tal Product Form 
Consumable Insert 

Bare {Solid) 
None ----- --- --------

I Pass Greater Than Y,"; 
Filler Metal Size (in.) 
ELECTRICAL (QW-409) 
Welding Amperage Range 
Welding Voltage Range 
Travel Spee.:! (in/min) 
Max. lleat Input (J/in) 
Current Type and Polarity 
Tungsten Type/ Size 
Pulsed Current 
TECHNIQUE (QW-410} 

1/16 

70-150 
n/r 

VBI. 

3/32 

80-180 
n/r 

Var. 
None 

DCEN (straight) 
EWTh-2 / 

Peening None 

1/8 

130-275 
n/r 

Var. 

J/16" • 3/16" 

Stringer or Weave Bead ____ Stringer and weave bea_<l _ _ _ _ 
Multiple/ Single Pass (per side) _______ Multipass 

2nd Process 
SMAW/ Manual 

0.0000 in. to 1.1250 in. 

All Positions 
Vertical up _____ _ 

E70 18 ---- 5. 1 4 

n/r 

No 
5/32 I ___lll§.._ I 7/32 

130-220 200-300 250-350 
n/r n/r n/r 

Var. Var. Var. 
None -----

DCEP (reverse) 

None 
_ ___ _ S_tn_·n_ger and weave bead 

Nozzle/ Gas Cup Size # 5 to # 10 
(-1-) -~-o -. -cn-ing done with this ()roc=-c-:du=r-c,_====-=--=::::::::c==========·~ ---------- I 

No pass greater than 1/2" allowed. ____ -____ _ __ 
Preheat to 200 Deg.F.for repairs. 

Preheat to J 75F if "T" > I" and C > 0.30%:To 200F if 1.25 < "T" <= l .5" ---- -1 

C- \VPS L'C - W • WP\\'2010.1.0 
Form 1999 Rn. O 



l:'\TECR-\TED SER\'JCE COI\TPA:\Y, L.L.C. 

Welding Procedure Specification (WPS) 

WPS No.: 1-n,-t Rev. No.: 0 

JOl:'ff DESICN (QW-402) 
We ld Type: Groove and fil let welds 

___ Joint Ty~ 
Single-V groov~ 

~11!-bevt:I groove 
Single-V~groovc 

Double-bevel groo,·e 
Doublc-V groove 

Sguare g_roove 
Square groove 

I 
i 

Fillet Welds: All (Q\Y-451.4) 
Retainers: Noni:! 

__ Ua~ing 
no backing 

L Root Opening 
-J- 3/ 16" m,t'I:. 

no backing _ 3/16" max. 

gOt!g~J & b~ck welded J _ 1/4" mfl,~ 
gouged & back ,,eJ_de_tl___ I /4" max. 
gouged & back welded 1/4" max. 

T-joint 1/32" max. 
no backing J /32" max. - --

See fabrication drawing, ____ _____ _ 

Croovc Angle 
50 degree min. 
45 degree min. 
50 ~cgree min. 
45 degree min. 
45 degree min. 

Root face 
1/8" max. 
1/8" max. 

3/16" mnx. 
3/16" max. 
J / 16" max. 

Page 2 of2 

Groove Radius 

WELD JOINT DESCRJPTIONS SHOWN ARE NOT INCLUSIVE OF ALL THOSE FOUND ON A JOB. WELD JOINT DESIGN 
REFERENCE IN AN ENGINEERING SPECIFrCATION OR A DESIGN DRAWING SHALL TAKE PRECEDENCE OVER WELD 
JOINTS SHOWN IN Tl IIS WPS. 

Initial and fnterpass Cleaning: With wire brush clean I" both sides of weld joint. 

Method ofBack Gouging: Gr[n_d ty1ti! all d~fects _ar."'-'-e -'-re-=m""o'--v-'-ed"'.- ----------- -----------­

Minimum preheat must be maintained during thermal cutting. tacking. 
and welding operations. 
Welds shall be cleaned between each pass. When complclcd, remove all 
slag and projections. 

We certify that the statements in this specification are correct and in accordance with the requirements of Section TX of the ASME Code. 

Dy:~~IF--~~-- - -----
Dovid S. Glove, 

7/20/1994 QC Manager 
Date 

C. • WPS IX. \I'. WP\\' 20to.t.O 
Furn, l'J't'J nu·. O 



ffl lN SERV = 
i.NTCORAT~~ICE: ~MPAN'f LLC ~¥ls; 

"'WIU.alt08 COM~~ 

INTEGRATED SERVICE COMPANY, L.L.C. 
1900N. 161st. E. AVENUE 

TULSA, OKLAHOMA 74116 

Procedure Qualification Record (PQR) 

PQR No.: 92-159-l Date: JL!.0/1992 WPS No.: t-TS-1 

.JO[I\T DESIGN {QW-402) BASE METALS (QW-403) 
Weld Type: Groove weld Specification Type and Grade: 

Page I of3 

Groove Type: _ Si!,lgl~-V groove SA-516 Grade 70 to SA-516, Grade 7~0~---
Bncking: O_peI_!_b~utt, no bac_k_w_e_ld______ P-No. I Group No. 2 to P-No. _ I_ Group No. _ 2_ I 

, Root Opening: _ 1/8 in. Root Face: 1/32 in. Thickness (in.): 0. 750_0 _ 
Groove Angle: ___g)::1.Q__ 0 None -=-=============--:=-
None _ =.cc=- -- POSTWELD HEAT TREATMENT (QW-407) 
PREHEAT (QW-406) I Type: No PWHT performed 
Minimum Preheat Temperature: 175 °F I PWHT Temperature: ~N~o'-'n""e _____ °F 
Maximum Interpass Temperature: 450 °F I PWHT Holding Time: None hr. 

1 Preheat Maintenance: _ __ ......:.Nc,;;o:.:.:nc:c..e.:::_aft:.:.e::.cr_.:.wc.ce..c..:ld:.:.:m:.:.:e:.:.:n.:..t ___ ~ ! _N_/A~--- -----------------
1 None 

I Weld Process/ Method 
1 POSITION {QW-405) 
, Position of Joint 

Weld Progression 
Notes 
GAS {QW-408) 
Shielding Gas / CFH 
Trailing Gas/ CFH 
Backing Gas / CFH 

1 FILLERMETAL (QW-404) 
A \VS Classification 
SFA Spec./ F-No. . 
A-No. or Chemical Composition 1 

Filler Metal Trade Name 
Filler Metal Product Form 
Consumable Insert 

1 GTAW Flux 
Weld Deposit 't' (in.) 

I Pass Greater Thnn W': 
. Filler Metal Size (in.) 
! ELECTRlCAL (QW-409) 
i Amperage Used 
; Voltage Used 
, Travel Speed (in/min) 
1 Max. Heat Input (J/in) 

Current Type and Polarity 
Tungsten Type / Size 
Pulsed Current 
TECHNIQUE (QW-410) 
Thennal Processes: 

I st Process 
GTAW /Manual 

lG · Flat 
NIA 
None 

100%Argon I 30 
None I 
None I -----

ER70S-2 
5.18 I 6 

n/r 
Bare {Solid) 

None 
NIA ---

0.1875 

3/32 , __ _: __ , 
____@) __ J __ :.__ - _ I 

18 I I 
__ Var. __ I __ ,_. _ I 

NR 
DCEN~ghtL 

EWTh-2 I 1/8 
None 

No 
Stringer bead 

Multieass 
I Stringer or Weave Bead 

Multiple/ Single Pass (per side) 
Nozzle / Gas Cup Size .:.._------==--=======-======-#8 

2nd Process 
Si\lA W / Manual 

IG • Flat 
NIA 
None -- -

E70 1L_ 
5. 1 

n/r 

0.5625 
No 

5/32 3/16 

175 I _ __12s _ 
24 1 __ 2~_ 

Var. I ~ 
NR 

- DCEP (rcvcrse2 

~0-
Strinoer bead 

Multieas-5. _ 

( I){..!). Peening was not used with this weld lest. ------~ ------ -------- --­
(2) No Pass> 1/2" t. 

IJ):fO:QS; corre~ "No Thermal Process_e_s"_. ----------------------

(2) Non£ 

4 

- --

---

C • PQR IX- W- wrw 2010.1.0 
furm 1006 Rt!1'. O 



PQR No.: 92-159-1 

L\TEGRATEO SERVICE COMPAJ''i\", L.L.C. 

Proceclurc Qualification Recnrcl (PQR) 

Joint Detail Image 

d I+--- 1/18" ± 1/32" 

1/8" ± 1/15" 

SINGLE VEE GROOVE 

Page 2 of3 
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l:\TEGRATED SERVICE COI\IrA:"IY, L.L.C. 

Procedure Qualification Record (PQR} 

PQR No.: 92-159-1 

___ T_ cnsilc Test (QW_-_15_0.c..) __ _ 
Width Thickness Area Ultimate Total Ultimate Unit 

Specimen No. 
I 
2 

tin.) (in.) (in2
) 

0.754 0.760 0.573 ------------
0.750 0.755 0.566 

Load {l=b~) ___ S~t~re~ss (PS12 
43400 75700 
43000 76000 

Guided Bend Tests (QW-160) 
Typfe. and Figure No. 
QW-462.2 Side bend 
QW-462.2 Side bend 

Location 
SA-516 !3M 
SA-516 I--IAZ 
\Veld Metal 

Visual Examination: Satisfactol)' 

None 

--- I 
Result j 

Satisfactory 
Satisfactorv 

Tyf!e and Figure No. 
QW-462.2 Side bend 
QW-462.2 Side bend 

Hardness Test - Brinell hardness -----

140 ___ 122..._ <- 146 
167 174 174 
149 1~0 156 

Welder's Name: P~y[ SJokes ________ _ 1.0.: - Stamp No.: R 

Page 3 uf3 

Failure Type 
and Location 
Base metal -=-I 
Base metal __ _ 

Result 
Satisfactory 
Satisfactorv 

. --

PQR was done and welding of coupon was witnessed by: l.[iti;erated Servicc:J:_ompany LLC 

Test conducted by: J-,l~tlab Tes_!il,g Services Lab Test No.: 92-159-1 

We certify that the statements in this record arc correct and that the test welds were prepared. welded, and tested in accordance with the 
requirements of Section IX of the ASME Code. 

By.:_ ~~J:2=~"1--o~\=--~~~-,--,-~~~~~~~~ 
Roy Laird 

1/10/1992 
Date--

MFG QC Manager 

C · PQR IX - \\'· \\'PW 2010.1.0 
Form 2006 Rev. 0 



WPS No.: _:1,.._-F,,_-~1 _____ _ 

I:"ITEGRATED SERVICE COMP ANY, L.L.C. 
1900 N. 161st. E. AVENUE 

TULSA, OKLAHOMA 74 11 6 

Wehling Procedure Specification (WPS) 

Date: 7/13}1.2?-!... Rev. No.: .,.;O=----

Supporting PQR(s): 90-1884-6 · 92-2474 

Weld Typ_e...:: ===G=r=o=ov=e::::a=n=d=fi=,l=lc=·t=w=c=ld=-s-===-------------___ ------

0.0625 in. to 1.5000 in. 
1 BASE Mf."l"ALS (QW-403) 
I P-No. I Thickness Range: 

to P-No. I 

PREHEAT (QW-406) I POSTWELD HEATTREATi\1ENT (QW-407) 
Minimum Preheat Temperature: ___ _.:cS.=..0 ___ °F PWHT Type: No PWHT will be performed 

I PWHT Temperature : None Ma,cimum lnlerpass Temperature: 600 °F I PWHT Holding Time: --None Preheat Maintenance: None atler weldmenl 

Weld Process/ Method 
Weld Deposit Limit 

1 POSITION (QW-405) 

1 
Position of Joint 
Weld Progression 

' GAS (QW-408) 
I Shielding Gas/ CFH 
I Trailing Gas/ CFH 
. Backing Gas I CFH 
i HLLERl\lETAL (QW-404) 
! A WS Classification 
' SFA Spec./ F-No. 
! A-No. or Chemical Composition 

filler Metal Trade Name 
I Filler Metal Product Form 

Supplemental Filler Metal 
Pass Greater Than \I,": 

Filler Mctul Size (in.) 
ELECfRICAL (QW-409) 
Welding Amperage Range 
Welding Voltage Range 
Travel Speed (in/min) 
Ma.". Heat Input (J/in) 
Current Type and Polarity 

1 Transfer Mode 
i TECIL'JIQUE (QW-410) 
I Peening 

Stringer or Weave Bead 

I 
Multiple/ Single Pass (per side) 
Nozzle / Gas Cup Size 
Contact Tube to Work Distance 

Isl Process 
FCAW /Semiautomatic 

____ _.:co:..::.0..::.00;:.:0:...:1:.:.:'n.:... to 1.5000 in. 

All Positions 
_______ Vertical u."------

75% Argon, 25% CO2 23-30 
None 

_ ___ __:Nc.c;o:,:n:..::e ___ __ I 

£71T-1 
_ ___ _ ..::.s cc.2..::.0 _____ , __ 6 _ _ 

n/r 
Flux cored 

None 
No 

0.035 0.045 1/16 

120-200 110-210 I 225-300 
- -=2=2--=2..::.6 __ I ~5~ 19-24 

Var. __ V-'-=ar.:... _ _ I Var. 
None 

DCEP (reverse) 
Globular ar.~c _____ _ 

None 
------'S"""tr ___ ingcr and weav~ be_ad __ _ 

Multipass _____ _ 
l/2"-3/4" 
1/2"-I " 

(I) No peening done with this procedure . 
. No 2ass greater than 1/2" allowed'-.---
Preheat lo I 75F if "T" > I" and C > 0.30%;To 2QOF if 1.25 ~ T" <= 1.5" 
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L'iTEGRATED SER\'ICE COMPA.\f't', L.L.C. 

WPS No.: 1-F- I 

Welding Procedure Specification {\\'PS) 

Rev. No.: 0 

.JOINT DESIG~ {QW-402) 
Weld Type: Groove and fillet _wc..:...._e-'---ld=s'---

Joint Type Backing 
Single-V groove no backing 

L Root Opening Groove Angle 
3/16" max. 50 degree min. 

Si_!lgle-_bev~I groove no backing __ 3~ max. 45 degree min. 
_ __ S_ingle-V groove gouged & back welded 1/4" max. 50 degi:ee min. 

D_pubLc-1:x:veJ groove gouged & back weld1:.d 1/4" max. 45 degree min. 

Page 2 of2 

Root Face Groove Radius 
1/8" max. 
1/8" max. 

3/16" max-. -: 

3/16" max. 
Double-V groove gouged & back welded 

_ Square groove T-joint _ _ _ _ 
1/4" ma.~ 1 45 degre . ...:.e_:_:rn=i"=·----=3/16" mix_--
l/32"_max. ·I 

I 
Square g!:90:"e no backing 

Pille! Welds: _i\ 11 (QJ,':_45_1.4) _ 

3/32" max. 

Retainers: N()_l!_e _____ _ 

Sec fabrication dr'.!_:ving. ____ _ 

WELD JOINT DESCRIPTIONS SHOWN ARE NOT INCLUSIVE OF ALL THOSE FOUND ON A JOB. WELD JOINT DESIGN 
REFERENCE IN AN ENGINEERING SPECIFICATION OR A DESIGN DRAWING SHALL TAKE PRECEDENCE OVER WELD 
JOINTS SHOWN IN TIIIS WPS. 

Initial and lntcrpass Cleaning: With wire brush clean I" both sides of weld joint. ---------
Method of Back Gouging: Grind until all defects are removed. _ _____ _ 

Minimum preheat must be ma intained during thermal cutting. tacking. 
and welding operations. 
Wdds shall be cleaned between ench puss. When completed, remove all 
slag and projections. 

We certify that the statements in this specification arc correct and in accordance with the requirements of Section rx of the ASME Code. 

By:~~=------- ----
David S. Giaves 

7/ 13/1994 QC Manager 
Dal: 

T- WPS I:>.· II' . WP\\' !010.l ,O 
form 19?9 Re.,·. 0 



~ IN S ERV 
~no-=:...~,c~ LLC ~ 

AWlu..aflO.IICo.~~ 

l~TEGRATED SERVICE CO.\tPAIW, L.LC. 
1900 N. 161st. E. AVENUE 

TULSA, OKLAHOMA 741 16 

Procedure Qualification Record (PQR) 

PQR No.: 90-188.t-6 Date: .t/.t/1990 WPS No.: :::;l'::-F:-:·-=l ======-==--------

' JOINT DESIG.'11 (QW-402) DASE METALS (QW-403) 
Weld Type: _ Groove weld Specification Type and Grade: 

Page I of2 

Groove Type: Single-V groove SA-516 Grade 70 to SA-516, Grade_70~---
Backing: __ Open butt, no back weld P-No. _ 1_ Group No. _ 2_ to P-No. I Group No. 2 
Root Opening: __ 1_/8 __ in. Root Face: __ 1'-'-/"--'16'----- in. Thickness (in.): 0.7500 

Groove Ang le: [ O 
O 

~ POSfWELD HEATTREATMEI\T (QW-407) 

, PREHEAT (QW-406) I Type: No PWHT performed 
1 Minimum Preheat Temperature: 50 °F l PWHT Temperature: None 

1 
Maximum Interpass Temperature: 400 ___ °F PWHT Holding Time: None 

1 Preheat Maintenance: None oiler wcldment 
L-:..:..::.:.=:..::.:.::.:.:.:==.:.::.=;__-========::::::::::=============- -i-
i I st Process 1 

t Weld Process / Method FCA W / Semiautomatic 
I POSITION (QW-405) 
I Position of Joint 

Weld Progression 
GAS (QW-408) 
Shielding Gas / CFH 
Trailing Gas/ CFH 
Backing Gas / CFH 
FlLLERMETAL (QW-404) 
A WS Classification 

JG· Flat 

-r 75% Argon. 25% CO2 / __ 2_5 __ 

NIA 

I _______ N~ on'---e _____ / ___ _ 
____ Non_e _____ / ___ _ 

E71T-I 
SFA Spec./ F-No. _______ 5._20 _____ ! __ 6 __ 
A-No. or Chemical Composition I _____ _ 
Filler Metal Trade Name 
Filler Metal Product Form 
Supplemental Filler Metal 
Weld Deposit 't' (in.) 
Pass Greater Than W': 
Filler Metal Size (in.) 

I ELECl'IUCAL (QW-409) 
Amperage Used 
Voltage Used 
Travel Speed (in/min) 

1 
Max. Heat Input (J/in) 
Current Type and Polarity 
Transfer Mode 
TECHNIQUE (QW-4 10) 
Stringer or Weave Bead 

I Multiple / Single Pass (per side) 
! Nozzle / Gas Cup Size 
, Contact Tube to Work Distance 

n/r 
_______ Flux cored 

None 
0.7500 

No 
0,0'!~0 __ I __ _ 

200-225 
20-24 
12-22 

27000 

I __ 

----- ·-----
DCEP (reverse) 

______ .;:aG.c.=lobular arc 

Stringer and weave _bc_a_d ___ _ 
_______ Multipa~ 

5/8" 
l/2"- 1" 

(I) Peening was not used with this weld test. 
No Pass> 1/2" t. 
Added Impact Test per Lab/199-050033-1 

Of 
hr. 

C· PQR IX• W, WPW 1010.1.0 
Form 1999 H.n ·. 0 



l:\TECRATED SER\'ICE CO:\IPANY, L.L.C:. 

Procedure Qualilication Record (PQll) 

PQR No.: 90-1884-6 _ _ _ _ 

Tensile Test (QW-150) 

Specimen No. 
I 
2 1 

Width Thickness 
(i[]) _____ ~in.)_ 

0.982 ...._ 0.760 
o.982 __ o_.7_5_5_ 

Area 

(!!d. --
0.746 
0.741 

Ultimate Total Ultimate Unit 
Load (lb) __ Stress (PS[) 

66200___ 88700 
65500 __ 88400 

Hardness Test - \'ickcrs hardness 
Location 

SA-5 16 BM __ 167 
SA-516 l-lAZ 17.J 
Weld ~!etal 172 

Visual Examination: Jiatisfuctol)• 

Liquid Penetrant Test Satisfa_tto_l}:_ 

T 156 J~ _ 
170 170 
176 174 

Deposit Chemistry:C=0.06.Mn=l .35,P=0.009.S=O.O l 6,Si=0.58,Cu=O.O I, 
Ni=0.05.Cr=0.03,Mo=0.02 
No addition/deletion of supp_l~mental filler meta!___or powder fi ller_ f!!_C!al. 
Vickers hardness test performed by W~ ks Lab. 8-21 -08 for lnserv, 

Rcading_s _ 
156 167 156 
173 170 173 
166 167 170 
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Failure Type 
and Location 
Base metal 
Base metal - - -- -

175 170 __ 168 
168 165 

Welder's Name: Ron Cody I.D.: StampNo.: T 

PQR was done and welding of coupon was witnessed by: -~u-~t-0-Fab Inc 

Test conducted by: _M_etl:1.b Testing Servi_ce~ __ _ Lab Test No.: 90-1.$~4-6 

We cenify that the statements in this record are correct and that the test welds were prepared. we lded. and tested in accordance with the 
requirements of Section IX of the ASME Code. 

By:~~4«,~--
Da,·id S Glaves 

8/21/2008 
Date 

QC Manager 

C · PQR IX· W . WPW 2010.1.0 
form 1999 Ru·. 0 



PQR No.: 92-2474 

11\TEGRA TED SERVICE COMPANY, L.L.C. 
1900 N. 161st. E. AVENUE 

TULSA, OKLAHOMA 74116 

Procedure Qualification Record (PQR) 

Date: _:!/22/19_9] WPS No.: 1-F-1 Page I of2 

JOINT DESIGl'i (QW-402) BASE METALS (QW-403) 
Weld Type: _ Groove weld Specification Type and Grade: 
Groove Type: _______ S_in,gle-V groo-"-"'-v"""e______ SA-516, Grade 70 to SA-516, Grade 7~0 __ _ 
Backing: -----~O~pcn bull, no back weld P-No. _ I_ Group No. _ 2_ to P-No. _ l_ Group No. 2 
Root Opening: 1/8 in. Root Face: 1/ 16 in. Thickness (in.): 0.3750 

Groove Angle: 60 POST\VELD HEATTREADIENT (QW-407) 

t PREHEAT (QW-406) Type: No PWHT performed 

I Minimum Preheat Temperature: _ 60 °f PWHT Temperature: None 0 f 
Ma.ximum lnterpass Temperature: _ __4_5_0 ___ 0 f PWHT Holding Time: None hr. 
Preheat Maintenance: None afier weldmenl 
L------- -=-=-=-=c::::;:::..:...C::::::::::=::::::===::::::::=:::==-==.L- ------ ---- -------

Weld Process/ Method 
POSITION (QW-405) 

1 
Position of Joint 
Weld Progression 
GAS (QW-408) 

1st Process 
FCAW / Semiautomatic 

1G - Flat 
NIA 

I 
Shielding Gas I CFH 
Trailing Gas I CFH 

75% Argon, 25% CO2 I _ _ 2_5 __ 

I Backing Gas / CFH 
FILLERMETAL (QW-404) 
A WS Classification 

None ! ___ _ 
______ N_o_n_e _____ ! ___ _ 

SFA Spec. IF-No. 
A-No. or Chemical Composition 
Filler Metal Trade Name 
Filler Metal Product form 
Supplemental Filler Metal 
Weld Deposit 't' (in.) 
Pass Greater Than Yz": 

5.20 
E71T-I 

6 

n/r 
FllL'\ cored 

None 
0.3750 

No 
Filler Metal Size (in.) 
ELECTIUCAL (QW-409) 

O.O.t5_0 _ I ___ - __ I ~ ---

Amperage Used 
Voltage Used 
Travel Speed (in/min) 

170-270 
24-28 
Var. 

Max. Heat Input (J/in) None 
Current Type and Polarity I DCEP (reverse) 
Transfer Mode Globular arc I TEOrNIQUE (QW-410) ------====-==-=------
Stringer or Weave Bead ____ Stringer and weave bead 

Multiple/ Single Pass (per side) 1--- Multi pass 
Nozzle/ Gas Cup Size _ ~g·• 
Contact Tube lo Work Distance _ __l /2"-3/4" 

I ------==-==-======::---=-.l_ _____ _ ------; 
(1) Pe~ninl!. was not us~ wi_th this weld t~ ------ 1 

Revised lo indicate globular arc FCA W transfer mode. I 
==-====,.--c-::==========="-=======-:...-=.I 

(' • PQR IX · W • wrw 2010.1.0 
furm 1999 Rt,. O 



PQR No.: 92-2.17.J 

Specimen No 
I 
2 

Width 
(in.) 

0.758 
0.756 

Type and Figure N-2.:.._ 
QW-462.2 Side bend 
QW-462.2 Side ben~ 

Location ----
SA-516 BM --- ---
SA-516 1-lAZ ----
Weld Metal - -·---

Welder's Name: ...Ri.£.k 8-;irbcc 

156 
163 
187 

J'iTEGR,\ TED SF:R\'ICE CO\lPA. '1/Y, L.L.C. 

Thickness 
(in.)_ 

0.354 
0.334 

Procedurr Qualilicatiun Record (PQRJ 

Tensile Test (QW-150) 

Area Ultimate Total 
(in')~ __ Load (lb) 

0.268 23800 
0.253 22400 

Guided Bend Tests (QW-160) 

Ultimate Unit 
Stress ( PST) 

88800 
88500 

Result - --, - Type a~d Figure No. _J__ 
Satisfactory QW-462.2 Sic~e be~ I 
Satisfactory QW-462.2 Side bend _T~. __ 

170 
183 
192 

H11rdness Test· Brincll hardness 

159 
174 
200 

Readings _ _ _ 
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Failure Type 

and Location j 
Base metal --
--- - - I 
Base metal 

Result 
Satisfactol) 
Satisfactory 

I.D.: Stamp No.: YY _ 

PQR was done and welding of coupon was witnessed by: J::.y~Qf..i.h_ lnc 

Test conductec.l by: _Mctlnb T~st.il:H! S_gvices Lab Test No.: 92-2-1 7'1 

We eertif'.,v that the statements in this record are correct and thnt the test welds wert' prepared, welded, and tested in accordance with the 
requirements of Section IX of the ASME Code. 

By:_~ 
David S Glaves 

4/22/1992 QC Manager 
Date 

C'- rQt< IX - IV· \ \ rw 2010.l.O 
ror,n 1999 k~\ . 0 




