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WOODWARD INVESTIGATION REPORT

ass
WARNING - THISIS A PRELIMINARY INVESTIGATION PRINTOUT

CUSTOMER }-mvﬁsrlc_mo}m&
DRAKE COMTROLS, LLG 1008225
CUSTOMER ORDER WOODWARE DROER,
177414 ] 755836
ENGINE TYPE . ENGING SERIAL NUMBER TR BECEIVED ENGINEMFR, MODEL REGEIVED
31033171 GAS NFA | 891.5-886 N/A,
CONTROL TYSE ITEM SHIPEER ENGINE MFR, MODEL SHIPPED
310373171 GAS ] 8915-88¢ MNIA
VEZUEL FYPE VESSEL HUMBER
N/A
SERIAL NUMBER FIRET SHIPPED LABT BHIPPED
13060101 13-JUL-2001 13-JUL-2001
-l TaD 138
N/A N/A, NEA,
GEN . cEG. CSR
NIA L NIA NEA
DATE REPORT OPEHED DATE PART REMOVED [2ATE AECEWED.
N/A NIA 09-MAR-2040

CUSTOMER REJEGTHIRN DOCLMENT NUMBER (GAR, BN, RFA, TMR, BTG

TEAM Custormer Acoounl Mapager: Tim Harwick

PROBLEM DESCRIPTION
Reparted Problem: tesl as recievad

INVESTIGATION SLTMMARY
Conclusion: ) ,
Failed TAR 12-March-2010. Recommend flat rale ramarn,
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“cusTomer

WOODWARD

INE‘;!ESTIGATION REPORT
Jless: §
WARNING - THIS |8 A PRELIMINARY INVESTIGATION FRINTOUT

INVESTIGATION HO
DRAKE CONTROLS, LLGC 1008226
GUSTOMER DROSH WOQUWARD OROER
17714 275588 s
EUGING TYPE ENT|NE SERIAL NOMBER ITEM RECEIVED EHBHNE MFR, MODELREGEIVED
F1023171.GAS NIA 8Y15-888 A
CONVROLTYFE ITEt BHIPRED ENGINE MFR, MODEL SHIPPED
31033171 GAS 8015-886 N/A .
VESSEL TYRE VEBEEL, NUMHER
/A MN/A
SERIAL NUMBGR FIRST §HIPPED LAST SHIPPED
13084871 13-JUL-2001 13-JUL-2001 )
TEN T8A TS8R .
NIA _NIA /A
ol €80 CSR .
NZA . N/A N/A
DATE HEPORT OPENGD DATE PART REMOVED HATE RECEIVED .
NIA N{A 09-MAR-20010

GUSTOMER REJECTION DOCUMENT NUMBXER [CAH, N, [FA, ORI, ETGC))

TEAM

Cusiomer ACoount Managen Tim Harwick

FROBLEM DESCHIPTION
Reporiad Probleny: test ag recleved

INVESTIGATION SUMMARY
Conclustan: ]
Fafled TAR 12-March-2010, Recornmend fiat rats reman.




WOODWARD

INVESTIGATION REPORT

Class: 8

WARKING - THIS IS.A PRELIMINARY. [RVESTIGATION PRINTOUT

CUSTOMER . INVESTIOATION Ko
DRAKE CONTROLS, L1LG . .. 1008224
CUSTOMER CRUER WOODWARE.GRDER.
17714 . 2755836 ) .
ENGIRETYPS "ENGIHE SEBIAL HUMRER ITEMRECELVED ERBINE MER MODEL RECEIVED
3103/3171 GAS ] NIA; 8915+ LNIA ]
CONTROL TYPE (TEM SHIPRED ENGINE MER, IODEL BRIPRED
31033171 .GAS 8915-888 N/A )
VESBEL TYPE VBSSEL NUMBER
A
BERIAL NUMBER, ) FIRET BHIPPED. LagT gHIFpED |
13083311 18-JLi1=2001 13-JU-2001 .
TS ’ T80 AR .
A A, A
csi cs0 CHR. . .
NIA N/A NIA
UATE REFORT OPERED DATE PART HEMOGVEL. DATE REEEIVED
A NA 09-MAR-2010

i CUSTOMER REJEGTION DOCUMENT NUMBER {CAR, ON, RFA, DNR, ETC.)

TEAM

Custamer Accdunt Managae Tim Harwick

PRAOBLEW DESCGRIPTION )
Repoitad Probleny. test aa recisvad

INVESTIGATION SUMMARY
Conclusion
Falad TAR-1 2-March-2010, Recammand flat rate rerpam.
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WOODWARD GOVERNOR COMPANY ' TSP 9549
LOVELAND COLORADO REVISION D6

o EVERRE :
CAGE (FSCM)} &TFM1 Q:DE[J\HBE: bblU PAGE 5

TEST RECORD FOR 3103 GAS VALVE WITH DIGITATL EM35 INTEGRATING ACTUATOR
AND RESOLVER POSITION FEEDBACK

SN (308010 | TEST SUPERVISOR S&igcon)
DESIGNATIONNO. & 915 = &8 & paTE TESTED $-14-/D

mstepsy_ . My Z) fd TESTSTANDNO. IV 2 # T b WoOPWARD
CUSTONIER_.@&KQ_Q&Zigug_SALEs ORDER # L7583  |W= 8915-885

fineer 3 3080161
| il [

BENCH SET-UP

3.1 Proof pressure fest. -
Flace valve in proof pressure test chamber and make appropriate connections. Perform proof pressure test on valve at 1350 psig
using Mil-C-7024 calibration fluid. [¥]
Check for external leakage and deformation after 2 mimites, No leakage or defortation [ ;(]

* Mark (he valve body with P after successful completian of this test.

3.2 Perform “Flash light Test” to set mininuun port opening with valve minimum stop gage screw.
Set valve angle position indicator at 0.0°4 1.0° X1

33  Couple valve to actuator.
Make sure maximum valve stop gage screw is backed out far enough to aHow filll valve travel. "¢

34 Perform dieleetric strength test between actnator body and each electrical lead {except ground)

per TSP 11069. X
TEST PROCEDURE:
4.3 Fixhwing Leakage Test: Starting at 50 psig aiv pressure, check for leakage at 200-300 psig
increments, up to 500 1= 100 psig, No leakape [V]/
Check external valve leakage after 2 more minutes. No leakage [VJ'/
Reduce pressure to 500 psia +/- 10 psia, verify overboard vert leakage is less than S ce/min. [ﬂﬂ/
44 Check lenkage to verify Class TV leakage for P1= 50 psig and P2= ( psig. Leakage must be less &
than 1.5 pph. Record leakage a l 7 M
4.5  Characterization Valve using Cd map 5412-995
Load soflware '
Valve sofiware {file name (_2 Q?Km &;L
Optrend Program {file name)
4.6 Select ‘Resolver Setup Test”:
With valve on minimum stop gage screw (para 3.2 above) Rotate resolver to 20.0° + .5°
4.7  Zero the high and low flow meters for the test stand. : A [ ,-_;/
4.8  Check resolver oftset at minimum flow condition (resef if necessary):
Back the valve minimmm stop gage screw out to approximately -2°.
Flow valve at minfmum flow condition, / ? ?é%
Resolver #1 Offset angle nominal =20° + 1° Record . [/]/
Resolver #2 Offset angle nominal = 20° + 1° Record A0 . DI [ "‘1/

Document Central No. TSM10-6436-03
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WOODWART GOVERNOR, COMPANY

TSP- 9549

LOVELAND COLORADO REVISION BS
CAGE (FSCM) JTFM1 PAGE 5A
4,10 Run Valve Characterization Program

4.11

4.16

4.17

52

Create data files S/IN.DAT and S/N.VLV using VLLV_CHAR EXE
Attach S/N.DAT and S/N.VLV Characterization Data

i

Run Steady State Flow Verification and verify that steady state flow acouracy obtained is [ 34
within the l;lei;st list;(il belgwiin Loaded :
Stea ate Flow Software Loaded;
ySteady State Flow Program (file name) :D(.@Kmerq_ [ ’j/
Optrend Program (file name) {YJALTEX 2SI [
Test P1 P2 Set Allowable
Point {psia) (psia) Air Flow (pph) Error
1 600 50 288 +3.0%
2 i00 80 787 +2.0%
3 600 200 3120 +2.0%
4 600 275 7223 +2.0%
5 600 400 13710 +2.0%
6 ) 600 450 16860 £2.0%
7 600 550 20230 +2.0%
Attach Steady State Flow Verification Data. [ ]

f’ > D
Adjust valve maximum stop gage screw to 62° 1 1.0° Record Feedback Angle o

Adjust valve minimum stop gage serew to -2° £ 1.0° Record Resolver #1 Ang]e/ 7? . Qé

Record Feedback Angle / A
{decreasing angle)

If applicable, adjust the mininmmm position switch to 3°+ 1.0°

Verify full stroke capability: o
Stroke valve to 0% demand: Record Feedback Angle _‘Q [ 4/
Stroke valve to 100% dewand: Record Feedback Angle 20 [
Verify valve angle pointer setup: .
Stroke valve to 30.0 deprees demand: Pointer OK [+]

Adjust protracior if necessary.

Fail-safe:  Loss of Electronics causes valve to return to minimum position [*]

PREPARATION FOR SHIPMENT
Create and enclose 3 1/2 inch floppy with S/N. VLV file. [ lq/
Create Valve Assembly Nameplate stamped with calibration date. [ ﬂ/

53

5.4

Aitach Waming Tag 3083-21] and enclose mannal 43142 and TSP.

w’

Document Control No. TSM10-8036-03



hE \LIBRARY\VC&SS _DANGAS_3103\8915- HBﬁ\repa1r3\13080101\13030101 VLV

%%9%%%%%%%9%%ﬁ%%%%%%%%%%%%%%%%
3%%%%%% WOODWARD GOVERNOR CO %%3%%%%
TEBHEEBLEY VALVE DATA BRITLIRLRY
FEEABBRRRRLILLLILLALLHRRLV LT BB LB ARHAAAIVLULVLRRR9L AL ILLLLRRALLRL2L%%3
BEELLTIRLLLLLLAEILLLALLLRILLL3%% FETTTHEITLLIBILLLBLALIALRLLLHS
FERLUALLELAADLLILARLEEEIILEET23S 2-D CURVE $H3333888% 208392950009 09009%3%%
FERRRBABRBETHHBLVRDIIIDHILRLRRGRS FEHELTBALLRSRBIATRTLLLBLALROYLY
A RA AR A R AR SRR R R LR R R L R LR A R A R A A A A R R L T A R A A LR R R L

% FILENAME: 13080101.VLv
% TABLENAME: VALVE RNGLE 2 ARER
e L T T N T I T i kit b E i iR At s s i s A i i A R AL E L]

o ok

5
2 3
$ PART #: B515-886 %
2 VALVE S/N: 13080101 3
% DATA DATE: 10-04-14 %
3 RES1_OFSET: 19.964 %
% BES2 OFSET: 20.024 %
% %
R T e L L L L L T T R T T R e e et LT T T T T
3 %
% XY % = VALVE ANGIE (DEGREES) (1st Column of #5) %
% XY %
3 XY Y = CALCULATED VALVE PORT AREA {(2nd Column of #s) %
g 3

%

L L e T L e T T
VALVE ANGLE 2 ARRA=|
513080101
D10/04/14

R1 19,964

R2 20.024

0 0

1.0000 -0.00002
2.0000 0.001708
3.0000 0.004123
4.0000 0.0068717
5.0000 0,010108
6.0000 0.013783
7.0000 0.01B090
8.0000 0.023027
9.0000 0.028437
10.000 0.034305
11.000 0.040907
12,000 0.D4B289
13.000 0.056090
14.000 0.064602
15.000 0.074083
16.000 0.084309
17.000 0.094911
18.000 0.106084
19.000 0.118063
20,000 0.130109
22.000 0.155332
24,000 0.183653
26.000 0.213660
28.000 0.247050
30.000 0.282158
32.000 0.319558
34.000 0.359346
36.000 0.401473
38,000 0.446683
40.000 0.492823
42.000 0.540822
15,000 0.616446
50.000 0.739425
55.000 0.878857
60.000 1.018572
61.000 1.018572
1

LR AR R R R R R R R R T LR L b LR E A AR L F R R PR R R T R R R T R A L LAY A T LT
FRERTRGATLLLLLLOTLLL299%% FEFFHAAPLLLBBDITIRLLADLILLER
(AR AR R EEER RS D LT T TR END OF TABLEL SRR UGTLLLLITATLLLLILTRLY
EEEE R R RS A L A e E AR A T L L FEHLHLBLLROLTLLLNLLOAL LS

FEUBTAILLTITDALAALELLILLLLE

S%%% %%9%5%%%%%n%%%%%%%%%%%% FEHTEITIEIHDHELLEEES

Page 1

Dacument Control Ne. TSM10-9036-03



J:\LIBRARY\VC&SS | DA\GAS 3103708915~ BBG\repa1r3\13080101\13080101 DAT

! ir***k********k****************** CHARACTERISTIC TEST ii******i*i************k**k******

Fhddkkdkohkwkt kit tkkdhihd
ok kdkkkk okt OPERATOR: Rabart Murphy *de o ded o kW
khkkhhkkhkkhk TEST DI\TE" lo—oq-lq FhhkrhkhkEdid
P R R T T Adkkdkkkk &
e N 2 L R R 2 3 R A i s R
dodk ok kk ok kok ok kkkkEhwokk &
kkkkhkhk bk PART #: 8915_886 LA R E S ER NN
khkkhkhhhh ki *hkkhkwh ikt
kkkktkkkdk VALVE S/N: 13080101 ddekhok ok ko k A
Akkkhhhokdok Kkkdk gk R
Fhkkkkkkxik RESl OFSET: 19.964 ok koo k ok ok ok ok
ARk kR E kR A RES? OFSET: 20.024 T A LA}
ok kkktkkhk - Hhk Ak ok kR E R

12223222222 2222 22 22 RS R R R EEEE SRR REE RIS EEEEE S NS R ES AR R S AR R A R R R A R R

REF avG nvG T1 VALVE RESOLVR RESOLVR NULL CALC STAND

ANGL P1 P2 DEG F  ANGLE #1 FB #z r8 CURRENT AREA FLOW
1,000 600,00 116.0 80,24 0.999 195.964 20.024 ~1.579 -0.00002 103,537
2,000 600.0 1lB.0 80.12 1.999 19.964 20.024 -3.173 0.,001708 162.687

3.000 600.0 120.0 90.22 2,999 19,964 20.024 0.392 0.0041.24 246,733

4.000 600.0 123.0 40.32 3.999 19.944 20.024 3.640 ,006877 353.689

5.000 600,00 128.0 80.36 4.998 19.94a4 20.024 0.01e .010108 481 .843

6.000 600.0 134.0 80.09 5.998 19.964 20.024 -4.033 .013784 636.040

7.000 600.0 140.0 79.38 6.998 19.9a4 20.024 -0.716 .018091 819.032

8.000 &00.0 147. 78.73 7.997 19.964 20,024 3.638 .023027 1034.846

9.000 600.0 156, 78.48 8.997 19.964 20.024 0.714 .028437 1272.236
10.000 600.0 165. 78.50 9.997 19.964 20.024 -3.872 .034305 1532,232
11.000 600.0 176. 77.96 10.997 19.964 20.024 -1.804 . 040907 1819.648
12,000 600.0 187. 77.59 11.997 19,964 20.024 3.743 .048289 2135.343
13.000 &00.0 199, 8.06 12.996 15.964 20,024 2.524 . 056091 2473,980
14.000 &00.2 212. 76.87 13.996 19.964 20,024 ~3.255 . 064503 2850.733
15.000 600.1 226. 77,21 14,996 19.964 20.024 -3.307 .071090 3247.900
16.000 600.2 241. 77.25 15.996 19.964 20.024 2,239 .084310 3667.005
17.000 600.2 257. 77.52 16.995 19.964 20.024 4.032 .094912 4099.545
18.000 e00.2 274. T71.47 17.995 195.964 20,024 -2.187 .106084 4541.7198
19.000 600.0 291. 77.93 18.995 149.964 20.024 -4.379 .118063 4997.399
20.000 599.6 310. 771.48 16.594 19.964 20.024 1.104 .130108 5441.750
22.000 599.6 348, 7T.86 21.953 19.964 20.024 ~-0,809 .155333 6306.346
24,000 599.2 381. 78.17 23.993 149.%64 20.0214 -0.020 .183653 7133.515
26.000 5959.1 418. iB.72 25.992 19.964 20.024 0.434 .213660 7865, 564
28,000 599.8 446, 78.54 27.991 19,964 20.024 -1.280 .247050 8610.808
30.000 59%.7 471. 78.54 29.880 19.%64 20.024 1.37¢9 .282159 9221.033
32.000 599.6 402, T8.44 31.990 19.964 20.024 ~2.409 .319558 9774.623
34.000 599.7 510, 18.85 33.987 19.9864 20.024 3.150 .359346 10235.657
36.000 599.7 524, 79.16 35,990 19.964 20.024 -3.894 401474 10697.425
38.000 559.8 536. 79.17 37.988 19.964 20.024 4,177 ,446684 11101.073
40,000 599.8 546. 79.73 39.987 19.964 20.024 -4.732 .492823 11510.932
42.000 599.7 551. 79.77 41,987 19.964 20.021 1.871 .540822 11861,841
45.000 599.9 563. 80.18 44.985% 19.964 20.024 0.446 .616446 12321.7%6
30.000 599.71 570. 80.49 49.985 19.964 20.024 4,967 139425  13894.142
55,000 599.6 569, 80.70 54.98% 19.964 20.024 3.073 0,878B58 17416.029
80.000 59B8.6 570.1 80.4% 59.981 19.964 20.024 ~-2.714 1.0185%72 20650.332

CoOC0COoOoOCOCOoOO0ODOoOOoCOOOoOCOoOoCOoOoOoOo0O000

CoWwoowUUwTWwowwoocoooooOoDODODOOOWw

ﬁége 1
Document Controt No. TSM10-9036-03



J \LIBRARY\VC&SS DA\NGAS 3103\B8915- BB6\repair3\13080101\13080101 35

*k**i***********;***x**w** STEADY-STATE FLOW TEST **x*x********x*****f****++

khkkkkhkhkhi ¥ kkhdkkxkokkh
FhkEr XL EL Lk OPERATOR : Robert Murphy kkRkhk T hkwhk
*hkkkthk ik R TEST DATE: 10-04-14 Tdkwkdkkkkkk
dod Aok deod ok ke ok & dodkddde ko k
LES R R R F LS S SR RS E RS SRR R SRR RSS2SR R R RS TR L ER SRR ER SR LR TR EERE X EERE T
ook ko ok ok kW ok Ahkkkhkxkkuk
Ahhkkkkkhkk PART ¥: 8915-986 ek kkkkbkdk
khkkdkkk khkk *ThhkdkkEtthk
*oh ok ok k& ok odkoak ok VALVE S/N: 13080101 hkh*EkktEkh
e R ERE LS ] WhkEkdkhh
ek Rk Kk CALIBRATION DATE: 10~04-14 ok ek d ek
LERE RS B A0S RES1 OFFSET: 19'964 khkxd ki ik x
FhhkkFhwhaw RESZ—OFE’SET: 20‘024 Ak kIhkktkk
LEE S EEE R LS AIR %EMP(F): 82‘470 *hkHr bk F ki
LEAEEE R LTS 3] khkthkkktkx

AR R RS RS SRR AR R SRR AR RSl iR Rt ER R EE R R R e RS R LRSS

AVG AVG AvVG

AVG AVG NULL VALVE RET STAND FLOW PASS
Pl p2 CUORRENT ANGLE FLOW FLOW ERROR OR

{PSIA) (PSIA} {mB) {DEG) (PPH AIR) (PPH AIR} {%) FATL
599.99 50.01 -3,377 3.27 ..., 28B.0 287.804 -0.07% PASS3
599,99 80.02 2.873 .75 ..., 787.0 791.207 0.53% PASS
599.61 199.8%9 1,719 14.87 ,.... 3120.0 3110,952 -0.29% PASS
598,13 275.02 -4.750 22.98 .,.... 7223.0 7217.759 -0.07% PASS
599,17 400.09 1.5%08 33.86 ..... 13710.0 13837.606 0.93% PASS
599.37 450.08 4.578 3%.21 ..... 16860.0 16935.658 0.45% PASS
598.53 550.01 -3.670 53.26 ..... 20230.0 20153.221 -0.38% PASS

Page 1 -

Dacument Contral No, TSM10-9036-03
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WOODWARD GOVERNOR COMPANY

SALES ORDER £ : 2700836 | 1000 EAST DRAKE ROAD POBOX 1519

DATE ENTSRED : 03-WiR-2010 PHONE: 970-482-5811 FT COLLINS, CO 80525 FAX: 1-970-498-3050 [s]e]6; :3753435
e CERTIFICATE OF CONFORMANCE B —

ORDER _TYPE
FEERE) ¥

Sales oxder - Z755E36 CoC - 3753435

CUSTOMER SOLD TO: SHIF TO:

DRAKE CONTROLS, LLC ATTN:

8732 FALLBROOK DR. DRARE CONTROLS
HOUSTON TX 77064 8721 FALLBRCOK DR.
USA HOUSTON TX 77064

USA

PLANT : 04 B/T: 41 SHIP PLANT

BILL TO:
ATTH: FRAWK GORE

DRAKE CONTROLS, LLC

8731 FALLBROOK DR
HOUSTON TX 77064
TSh

FLAT RATE REPAIR

Domestic Shipmente - to_be shipped Std Fed Ex
ground 403, freight collect on acct # 259538309
+150 1lbs need to be ghipped FED EX Freight
CHINA to be shipped FedEx IPD 259938309

NREMINDER: THESE COMMODITIES OR TECHNOLOGY MAY REQUIRE AN
EXPORT LICENSE IN ACCORDANCE WITH THE EXPDORT ADMINISTRATION
REGULATIONS (EAR) OF THE U.S. DEPT. OF COMMERCE OR

THE INTERNATIOMNAL, TRAFFIC IN ARMS REGULATIONES (ITAR)

OF THE U.8. DEPT. OF STATE IF EXPORTED OUT OF THE U.S.A."

"IF EXPORTED OUT OF THE U.S.A., WOODWARD GOVERNOR COMPANY
SHALL NOT BE SHOWN AS THE EXPORTER OF RECORD FOR
THIS SHIPMENT 0

TSN-, TSR-, TsC-, CSN-~, CSR-, (CSO-.

Investigate per Investigatlon 1008224 .

TSW-, TBR-, TS80O-, C8N-, C5R-, C50-.

Investigate per Investigatio 1008225 .

TSN-, TSR-, TS0O-, CSN-, C5R-, CSO-.

Investigate per Investigatlon 1008226 .

2

8815-886 M VALVE = 12-BFR-2010

2103 /EM3SMR/DLE/CSA/CARBIDE/1.0 INCH PORT

COMMODTITY CODE: B4B1.BD.3020 ND

275 No.: 84B1,80.8502C NO Produckt of Usa
SERIAL NUMEER(S): 13080101

14-APR-2010 1

NAFTA compliant: Y

Document Control No. TSM10-8036-03



bacz 2z 0% 3 WOODWARD GOVERNOR COMPANY

-APR-201
rErAERCIEIe WOODWARD GOVERN OR COMPANY
OALES ORDER $ : 21DDEID 1000 EAST DRAKE ROA
DATE ENTERED _ : 9~MAR-2010 PHONE: 970-482-5811 FT COLLINS, CO 80525 FAX. 1-970-498-3050

CHANGE 3

ORDER TYPE

; REP

baTe CErmIER 13 TiERIoG CERTIFICATE OF CONFORMANCE

A ER

37534325
COC_DATE : 14 -APR-2010 c
PO # £ 17965

PLANT = 04 B/T: 41 SHIP PLANT : 04

ThRk - Test As Received and Advise Steve hAdams @ Drake

Controls

TAR - Test As Received and Advise Steve Adams @ Drake

Controls

CERTIFICATION STATEMENT "A": "It 15 certified that the
material listed ig as requested on the purchase order
entered into by the Woodward Goverrnor Company, and subject
thereto, all material ie in accordance with all applicakle
procedure, drawing and specification requirements of the
Woodward Governor Company. IE has been tested, and is

in compliance with the Woecdward Govermer Company Industrial
Ceontrols Quallty Assurance regulrements. The Quality
Assurance Program manwal is 1-00-0001.

This certificaticn take precedence over, and be

in lieu of, all similax documents unless specifically
agreed teo in writing by Weodwaxd Governor Company.

A product manial is not supplied with units that
hawve keen repaired cr are in used condition.

If you require a cepy of the manual,

please contact your account representative.

WOODWARD GOVERNOR COMPANY REPRESENTATIVE

. - S

/MGNATURE
P
Sy s bégf—z_—

PRINTED NAME

wé /7”.52;‘9/7‘ /-::_5/

TITLE

UNITED STATES LAW PROKIEITS DISPOSITION OF THESE COMMOUITIES TO: CUBA, IRAN, RORTH KOREA, SUDAN, SYRIA

LNLESS OTHERWISE AUTHORIZ=D BY THE URITED STATES COVERMMENT,

DA

THARWI/TYALDE

Document Control No, TSM10-8036-03




WOODWARD GOVERNOR COMPANY
LOVELAND COLORADO

CAGE (FSCM) @TTM1

REVISION D&
PAGE 5

re TSP -9549
ﬂlil_-}@

TEST RECORD FOR 3103 GAS VALVE WITH DIGITAL EM35 INTEGRATING ACTUATOR
AND RESOLVER POSITION FEEDBACK

SN (30833// . TEST SUPERVISOR Be&
DESIGNATIONNO, £9/5 = 886 parsRsTED 443 -/0
7 .
TESTED BY ?N. e ./ DE _rwsrstavono.__DUE A o
CUSTOMER -DRAKE. TRALS SALESORDER# w2783 £3(, T e

HBER

¥Eee 13883311

BENCH SET-UP

3.1  Proof pressure test.
Place valve in proof pressure test chamber and make appropriate comuections. Perform proof presswre test on valve at 1350 psig
using Mil-C-7024 calibration fluid. [ x4
Check for external leakape and deformation after 2 minutes. No leakage or deformation [
* Mark the valve body with P after successful completion of this test.

3.2 Perform “Flash light Test” to set minirmum paort opening with valve minimum stop gage screw.
Set valve angle position indicator at 0.0° 4 1.0° D(]

3.3  Couple valve to acluator.
Make sure maximum valve stop gage screw is backed out far enough lo allow full valve travel, - X1

34  Perform dielestric strength test between actuator body and each electrical lead {except ground)
per TSP 11068. X1

TEST PROCEDURE:

4.3 Tixuring Leakage Test: Starting at 50 psig air pressure, check for leakage at 200-300 psig

increments, up to 900 & 100 psig. No leakage [ "]/
Check external valve leakage after 2 more minules, No leakape [ 4
Recduce pressure to 500 psia +/- 10 psia, verify overboard vent leakage s less than 5 co/min [+

44  Check leakage io verify Class TV leakage for P1= 50 psig and P2= 0 psig. Leakage must be less 2_45
F

than 1.5 pph, Record leakage (3]
4.5  Chamcterization Valve using Cd map 5412-095
Load software .
Valve software {file name) oy mﬁ 9-
Optrend Prograim ' (file name) £71 ]
4.6  Select Resolver Setup Test”:
With valve on minimum stop gage screw (para 3.2 above), Rotate resolver to 20,0°+0.5° [+3
47  Zero the high and low flow meters for the test stand. "JA [ J—
4.8  Check resolver offse! 2l minimom flow condition (reset if necessary):
Back the valve mininmum stop gage screw ouf fo approximately -2°.
Flow valve at minimum flow condition. .
Resolver ##1 Offset angle nonginal = 20° 4 1° Record f 4‘ %‘7' B
Resalver #2 Offset angle nominal = 20° & 1° Recard /9, f &l [+
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4.10  Run Valve Characterization Program
Create data files S/N.DAT and S/N.VLV using YLV_CHAR EXE [4/]/
Attach S/IN.DAT and S/N.VLV Characterization Data i el
4.11 Run Steady State Flow Verification and verify that steady staie flow accuracy obtained is [-j/
within the limits listed below:
Steady State Flow Software Loaded;
Steady State Flow Program (file name) 1) CE';QKM R [er”
Optrend Program (file name) [+
Test Pl T2 Set Allowable
Point {psia) (psia) Air Flow {pph) Error
1 600 50 288 +3.0%
2 600 80 787 +2.0%
3 600 200 3120 +2.0%
4 600 275 7223 +20%
5 600 400 13710 +2.0%
O 600 450 16860 +2.0%
7 600 550 20230 £2.0%
Attach Steady State Flow Verification Drafa. - b
4,12 Adjust valve maximum stop gage screw to 62°+ 1.0° Record Feedback Angle 6_21 et
413 Adjust valve minimum stop gape screw to -2° + 1.0° Record Resolver #1 Angle sz NG
4.14  Tfapplicable, adjust the minimum position switch to 3° + 1.0° Record Feedback Angle Iﬂ/pr et

{(decreasing angle)

4.15  Verify full stroke capability:
Stroke valve to 0% demand: Record Feedback Angle =2

Stroke valve to 100% demand: Record Feedback Angle £

XX

4.16 Verify valve angle pointer sctup:
Siroke valve to 30.0 desrees demand: Pointer OK %]
Adjust protracior if necessary.
4,17 Failsafe:  Loss of Elecironics causes valve to return to minimum position [>g

PREPARATION FOR SHIPMENT

5.2 Create and enclose 3 1/2 inch floppy with S/M.VLYV file. } >
53 Create Valve Assembly Nameplate stamiped with calibration date. L
54  Attach Warning Tag 3083-211 and enclose manual 40142 and TSP, [

Document Control No. TSM10-9036-03



J:\LIBRARY\VCE&SS_DA\GAS_3103\8915-886\repair3\13083311\13083311, VLV
EEITIELILIATLALEIIRIIILE3295%
$9%%%%% WOODWARD GOVERNOR CO $3%%%%%

35354589833 VALVE DATA 1352385333
BSePPLeeleRER0%0RT00 00 Raanete s aaaDeRaasalebeanatRaaataRRanantIteeses
$929305L08255582235230585338%23% LA T ST
BEEAEELLEABLEE905502288333938%%% 2-D CURVE 3539283350520 80 00000 0b00sRbnsies
BELREHHRRIHIDISIRFLIBHIEIH29% R I LTI,
BEERAT PR ARSI AR EO LR eEa332 2000530000000 0000000053095 50050300%%%
$  FILENAMFE:  13083311,VLV 3
% TABLENAME: VALVE_ANGLE_2_AREA 3
T L A L L T R LA s A A A A i LA LA L e A A E S AR AT T
% %
% PART #: B915-BB6 &
3 VALVE 8/N: 13083311 :
$ DATA DATE: 10-04-13 %
% RES1 OFSET: 19%.937 %
% RES2_OFSET: 19.B66 %
% 3
L L T T L L L T T T T
% g
% XY X = VALVE BNGLE (DEGREES) {Ist Column of fs) %
% XY %
% XY Y = CALCULATED VALVYE PCRT AREA {2nd Column of f#s5) %
3

-

LTI LLLEATILITIREARFALARALIATILILALALILLNLIINLLLLDLILLLILILLILE RS
VALVE_ANGLE 2 AREA={

S13083311
D1D/04/12

R1 19,937

R2 19.886

0 0

1.0006 -3.00010
2.0000 0.001453
3.0000 0.003868
4.00006 0.006612
2.0000 0.009922
6.00006 0,013562
7.0000 0.017827
8.0000 0.022609
9.0000 0.0275%97

10,000 0.033867
11.000 0.040320
12.000 0.047535
13.000 0.055170
14.000 0.063458
15.000 0.072510
16.000 0D.082379
17.000 0.092619
18.000 0.103582
19.000 0.115122
20.000 0.126815
22.000 0.151622
24.000 0.179527
26.000 0,209475
28.000 0.243232
30,000 0,2784049
32.000 0.316751
34.000 0.356654
36. 000 0.398471
38.000 Q.442444
40.000 0.488817
42.000 0.537383
15.000 0.612067
50.000 0.7380406
55.000 0.87295%4
60.000 1.019057
61.000 1.019057

FAETEFRVDABILITTHHIALRDHILRLT R IDVLT AL RB BT RLED595% 3FEEY
TREBETITRRTATRDISABTTRENYY BEEILRIRRY BEEED
FEEHEATIRLLLILITHLLISH559%% END OF TABLL FERREZLARABATANLRIDLLLLIRLY
EEHILEAERY
FEITLEIRAE

oaf e
b &P
4R il

FEELELIVETHLERIILBLIRLERNY FELHBLALIGREREHERS
O EEETRR LRI RS AL R LG VSRR TABRIV LI LLRDLRELARY FEEAEREHEERERBLRY

of

Page 1
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J:\LIBRARY\VC&SS DA\GAS 3103\8915-886\repaird\13083311\13083311.88

***i*****ii******;*:****** STEADY-STATE FLOW TEST kFkhkhkrhikTkhdrthbhbdxhhk kddhhi

hkhkkihkkhkhkk dk ok oh koo ok A
Ea S S EREEEES] OPERATOR. Robert Murphy Ak hkhkhkhkhk kk
*kwskixex  TEST DATE: 10-04-13 ARARE L
ThhkkEhkEkkk Frode e e ko kol e e

I EESEE LSS RS EEE R RRRZ AR RS RS R RS R R LA R R R E-EASE LR EEEE LSRR ERER SRR S E R E FN Rk

kk*kFrhkkkk* Kdkkkkhkk ok
khkkEkkhkt k¥ PART #: 8915-8386 ko hokd ok kkk
kA kkkkhk thkhkkkkhkkkk
do ke e e ke R kR VALVE S/N: 13083311 khkkhdkhkkk
(22T EE T2 K hkiokk kA ok ok k
ko kk ok ok CALIBRATION DATE: 10-04-13 ek ke ok ok kR
e EEERE'E L E ] RESI OFFSET: 19|937 EREE R LR
KkkEkkk kT F RESZ_OFFSET: 19.866 ThkkkkokkhhE
Tkdw ok ki hE AIR TEMP(F): 70.940 [EE T EE T Y 3
kkxThkAREEL ke kkkkkkxk

I s s E F R L RS RS LR TR NS SRR R IR R EETEEEEE SR SRR SR LR R bR

AVG AVG AVG

AVG AVG NULL VALVE REF STAND FLOW PASS
Pl B2 CURRENT ANGLE FLOW FLOW ERROR OR

{PSIA} ([PSIAh) (mA} {DEG) (PPH ATR} {PPH ATR) (%) FAIL
599,93 50.05 3.286 3,35 ..., 288.0 284,388 -1.25% PASS
599,97 80.00 -1.269 6.80 ..... 187.0 788,232 0,16% PASS
599.95 199.988 2.962 14.80 ..... 3120.0 3105.87% -0.45% PASS
600,09 274.98 -0.269 23.21 ..... 7223.0 7222.204 ~0.01% PASS
599.70 399.94 -5,002 33.%2 ..... 13710.0 13730.874 0.15% PASS
599.67 44%.9% -4,013 39,32 ..., 16860.0 16911.068 0.30% PASS
599.36 550.05 1.247 53.17 ..... 20230.0 20253.4855 0.12% PASS

Page 1
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* J:\LIBRARY\VC&SS_DA\GAS 3103\8915-886\repair3d\13083311\13083311.DAT

Tkxhkkktrhhthkhdkdkhkkkhkhkkkkkkwvkktx CHARACTERISTIC TEST **kdkdkkiddhdhhkddrkthhidhhxhhhdd+

FrkfErE kk kLt Yook o g ok ok ok Aok
kxxkkhkhkkk OPERATOR: Robert Murphy LESA R ER LSS &2
LEL R RS & & 3 TEST DATE: 10,04._.13 TR kW k ko ok
*EEkkEkkkk* Thx rEkwkkkw

kkkkkhkhrhrhkhAdthkhrhhhk bk d bk hhhhh kb kA b Tk bk k k¥ A Ak khkkZFdhhhkbkakhkbrrhhrhkhkbkakkathrrrtrtrhhkd

Ak kR hokkokd Tk kR Rk ok Kk
R S PART 4: 80915-886 okeok ek Rk ko ok
I T 22422 ) kkk ko kkokok ok
Rhkhk ok okok ko VALVE 5/N: 13083311 Ik kb Rk F bk k
e B T ek ok ke kK
*kEkkkhkkkkk RESl OFSET: 19.937 ok ok kok ko ok ok k
dhhkh kR k RESZ2 OFSET: 19.866 Wk kR Wk
Kk RHERE kK ’ - dk ek kkkkkk

kkkkkbhhbhkhdbthkhbhkkkhhdhhkdhhdhhhdhhkhhhhhhhhkhkhkdbkhrhddhkhhdkkhkhFhrhrhdhaddbddrd bbb kb hbdhn

REF AVG AVG Tl VALVE RESOLVR RESOLVR HNULL CALC STAND
ANGL P1 P2 CEG I ANGLE k1 FB ¥2 FB CURRENT AREA FLOW
1.000 600.0 116.0 81.85 0.999 19,937 19.866 2,543 -0.00010 100.817
2.000 600.0 118.0 78.70 1.999 19.937 19.866 2.670 0.001454 154,156
3.000 600.0 120.0 78.68 2,998 19.8937 19.866 -2,236 0.003869 237.868
4.000 600.0 123.0 18,64 3.999 19.937 19.866 -3.21% 0.006612 343.795
5.000 600.0 128.0 78.44 4.998 19.937 19.B6& 1.215 '0.009923 474,815
6.000 600.0 134.0 18.07 5.998 19.937 19.B66 4.030 0.013562 627.841
7.000 600.0 139.9 77,71 6.998 19,937 19.B66 -0.369 0.017B27 808.696
8.000 600.0 148B.0 77.33 1.997 19.937 19.B66 -4.307 0.022610 1017.700
9.000 600.0 155.9 77.03 B.957 19,937 19.BE6 -0.234 0.,027997 1254.148
10.000 600.0 165.0 77,49 9.997 19.937 19.866 3.814 0.033R68 1514.153
11.000 600.0 176.0 77.34 10.997 19.937 19.866 1.385 0.040321 1785.422
12.000 600.0 187.0 76.82 11.996 19,937 19.866 -4,015 0.047535 2104.313
13.000 &00.0 199.0 76,72 12,996 19.537 159.866 -2.384 0.055171 2436.0486
14.000 600.0 212.0 77,16 13.996 19.937 19.866 3.290 0.063459 2796.776
15.000 &00.0 226.0 71.80 14.996 19.837 19.8686 3.432 0.072511 3178.783
16.000 600.0 241.0 77.67 15.996 19.937 19.886 -2.8839 0.,082380 3582.644
17.000 589,99 257.0 T7.99 16.995 192.89237 159.8466 -3.803 0.0982619 3998.028
18.000 599.9 274.0 T1.61 17.895 19.937 19,866 2.449 0.103562 4432.709
19.000 ©00.0 251.0 78.06 18.98%5 19.937 19,846 4.432 0.115123 4870.672
20,000 600.0 310.0 78.48B 19.993 19.237 19.8466 -1.939 0.126816 5302.769
22,000 599.9 348.0 .77 21.993 19.837% 19.866 1.058 0.151622 6154.484
24.000 599.9 384.0 79.20 23.9%92 19.937 19.866 -0.353 0.179527 6975.579
26.000 599.8 418.0 79.29 253.992 15,937 19.866 0.070 0.209475 7720.776
28.000 589.7 447.Q 79.29 27.991 19.937 19.866 0.774 0.243232 8462.476
30,000 599.4 472.0 79.11 29.991 19,937 19.866 -2.103 0.278405 9078.995
32.000 589,2 492.9 78.61 31.990 19,937 19,866 3.417 0.316751 9665.530
34,000 599.6 511.0 78.50 33.990 19,937 15.866 -3.76l 0.356655 10152.771
36.000 598.9 525.0 78.64 35,989 19,937 19,866 3.952 0.398471 10627.552
38.000 599.9 537.0 79,72 37.989 19.937 15.066 ~4.994 0.442445 10999.692
40.000 559.9 546.0 80.46 39.987 19.937 19.866 4.898 0.488818 11413.053
42.000 599.9 554.1 80.92 41.986 19.9%37 19.866 -5.545 0.537383 11779.231
45.000 599.9 564.0 81.25 44,986 19.937 15.866 0.550 0.612067 12200.754

50.000 589.8 570.1 81.73 49.985 19.937 19,865 —-4,678 0.738046 13936.823
55,000 59%99.6 670.1 91.71 54,983 19.9%37 19.866 -4,540 0.872935 17195.471
60.000 597.7 570.2 80.60 59,981 19.937 19.866 0.424 1.019057 20297.215
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TEST RECORD FOR 3103 GAS VALVE WITH DIGITAL ENMI35 INTEGRATING ACTUATOR
AND RESOLVER POSITION FEEDBACK

sn__ 1308487/ _ TaST SUPBRVISOR o (2ibSON
DESIGNATIONNO,_8 75~ ¥ §lo__ DATETESTED L= (41O
tBSTED BY_ 70Ny /. tesTsTANDNO. L DLE

CUSTOMER SALES ORDER #

BENCH SET-UP

3.1  Proof pressure test. '
Place valve in proof pressure test chamber and make appropriate connections, Perform proof pressure test on valve at 1350 psig
using Mil-C-7024 calibration fluid.
Check for external leakage and deformation after 2 minutes. No leakage or deformation <]

* Mark the valve body with P after successful completion of this test.

3.2 Perform “Flash light Test” to set minimum port opening with valve minimeun stop gage screw. N
Set valve angle position indicator at 0,0 +-].0° <]

3.3  Couple valve to actuator.
Make sure mnaximum valve stop gage screw is backed out far enough to allow full valve travel. <]

34 Perform dielectric strength test between actuator body and each cleclrical lead {except ground)

per TSP 11069, P4
TEST PROCEDURE:
43  Fixtoring Leakage Test: Staiting at 50 psig air pressure, check for [salcage at 200-300 psig
increments, up to 900 + 100 psig. No leakage B .
Check external valve leakage after 2 imore minutes. No leakage >
Reduce pressure to 500 psia +- 10 psia, verify overboard vent lealkage is less than 5 cefmin. 4

44  Check leakage to verify Class 1V leakage for P1= 50 psig and P2= 0 psig. Leakage must be less
than 1.5 pph. Record leakage of 9{5—. B

4.5  Characterization Valve using Cd map 5412-993
Load software

Valve software {file name) QZLQ/CMK?—

Optrend Program {file name)
4.6 Select ‘Resolver Setup Test’:

With valve on minimum stop gage screw (para 3.2 above}, Rotate resolver to 20.0°+ 0.5° (]
4.7  Zerothe high and low flow meters for the test stand. ' <]

4.8  Check resolver offset at minimum flow condition {reset if necessary):
Back the valve minimuim stop gage screw out to approximately -2°,
Flow valve at minimum flow condition.

Resolver #1 Offset angle nominal =2¢° + 1° Record ADs Olp '-1l [
Resolver #2 Offset angle nominal = 20° + 1° Record 206 |1 ’-,L =1

Document Control No. TSM10-9036-03
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4,10 Run Valve Characterization Program
Create dlata files S/N.DAT and S/N.VLV using VLV_CHAR.EXE 4

Attach S/N.DAT and S/N.VLV Characterization Data P4
411 Run Steady State Flow Verification and verify that steady state flow aceuracy obtained is ]
within the limits listed below:
Steady State Flow Software Loaded:
Steady State Flow Program (file name) (_JD%)K Wﬂ?— B
Optrend Program (file name) ; (=5 B
Test F1l P2 Set Allowable
Point (psia) {psia) Air Flow (pph) Error
] 600 50 288 +3.0%
2 600 80 787 +2.0%
3 600 200 3120 +2.0%
4 600 275 7223 +2.0%
5 600 400 13710 +2.0%
6 600 450 16860 +2.0%
7 600 550 20230 +2.0%
Attach Steady State Flow Verification Data. bq
o
4.12  Adjust valve maximum stop gage screw to 62°+ [,0° Record Feedback Angle Qé Pﬂ.
413 Adjust valve minimum stop gage screw to 2°+ 1.0° Record Resolver #1 Angle / g .0 4:' M
4.14 Ifapplicable, adjust the minimum position switch lo 39+ 1.0° Record Feedback Angle Aj ]
(decreasing angle)
4,15 Verify full stroke capability:
Siroke valve to 0% demand: Record Feedbacl Angle 0 <]
Stroke valve to 100% demand: Record Feedback Angle (/) %
4.16  Verify valve angle pointer setup:
Stroke valve fo 30.0 degrees demand: Pointer QK 4.
Adjust protractor if necessary,
4,17 Fail-safe:  Loss of Electronics causes valve to refurn to minimum position [,
PREPARATION I'OR SHIPMENT
52  Create and enclose 3 1/2 inch floppy with S/IN.VLYV file, X
5.3  Create Valve Assembly Nameplate stamped with calihvation date. q
54  Attach Waming Tag 3083-211 and enclose manual 40142 and TSP, A

Dacument Control Ne. TSM10-9636-03



J:\LIBRARY\VC&SS_DA\GAS 3103\B8915-886\repairs\13084871\13084871.85

Hhk bk kR Rk kk bk ki kk ki dhdkdt SPEADY—STATE FLOW TEST *%#*%kdkdkhkkrbdrdrdhhddrhsrkdd
EE R R L L R dok ok ok ok Kok k&
kkktkkEkLkE Wk ik kkkhkok
*hkhkr ki kktk hhkhkkddhh ok

CPERATOR:
TEST DATE:

Tony Mahdavi
10-04-14

EEE RS SR E R *khkikrkkkkk

A XS FEREEERETEES R E SRR ESRE RS SR LRSS SRR SRR XSl AR R AR SRS LSS a XSRS &

LA SR RS ES S hohkikkkkkk Ak

Akt k kLRI PART #: 8515-886 kkok kK hk
kkhkkkkxEk Kokok ke bk hk
EE R =X 23 VALVE S/N: 13084871 *hkthkrkkrktk
dekkdkkddkakd koo ke ke ok ok
A AkE A hhE L CALIBRATION DATE: 10-04-14 Fkok ok kkok ok
XS T EEE LRSS RESl OFFSET: 20'064 * kN ok odokk ok ok ok
kkEdkkhkwit RESZ_OE‘E'SET: 20.114 Fkk kokdokk hk
kkdkRARETE AIR TEME(F): B5.350 Wk kkkok ok k

Ak kkkkkkikk dkdkhkkkkkd

LR RS R R R RS T RS2SRRSR AR S SRR RS R R R R L ERE SRR RARES YRR SRS AR SRRl SRS

AVG AVG AVG

AVG AvVG NULL VALVE REF STAND FLOW PASS
F1 B2 CURRENT ANGLE FLOW FLCW ERROR OR

(PSIA}  (PSIA) {mA} {DEG) (PPH ATR} (PER AIR} (%) FAIL
599 .87 50.06 -0.820 3.52 ..., 288.0 282,851 -1.79% PASS
599,99 79.97 4,369 6.80 ..... 187.0 780.083 -0.88% PASS
600.02 200.00 2.512 14.93 ..... 3120.0 3110.525 -0.30% PASS
600,05 275.02 2.998 23.80 ..... 1223.0 7307.854 1.17% FPASS
597.27 357.el1 -3.819 34.60 ..... 13710.0 13762.8B41 0.3%% DPASS
599.32 445,98 -5.114 40.1% ..... 16850.0 16980.920 0.72% DPASS
598.77 550.06 -0.538 54.26 ..... 20230.0 20241.795 0.06% PASS

Page 1
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J:\LIBRARY\VC&SS DA\GAS 3103\8915-B86\repairs\13084871\13084871.DAT

IRk hhh kTR Rk hhkkkFhkhk b hkhkhh k% CHARACTERISTIC TEST ** Ak sk hkhkhhhwakhkd bk kkhk kb kk ko

LR RS S & 82
*hkkhkEEATEL
*hkthkkkdkkkk
LEEZREE LSS EY )

OPERATOR:

TEST DATE:

Tony Mahdavi
10-04-14

Je ke vk ek de kg ok &
LER LS kS
* e ko Aok e e ke
LR S & & & 4 &4

ISZ R TSRS SRS ER RS SR LR A RS SRS R ARS R LM ES RS RAE RS sttt ad st SRR A RN AR R R RS & RER SRR LSS A &S

hhthkkktEkk
kkkk kKA KAE
kkkkkhkAhkEh
Ak kb khrtk ki
LR AR RS LS
EhkhkhkdkhT k&
AhrkkE kR E®
EhkkkkkhF kb

PGRT #:
VALVE S5/N:

RE31 OFSET:

RESZ_OFSET:

4%15-8486

13084871

'20.0864
20.114

*hkkkrhkThkkk
fhkkdkdhkkkhk
kT hkxdkdidky
Tk kdkhokkkk
o e K ode deke ek ok ok
khkkhkhkkkktd
ok ok kok ok Ak
kkkkithktEdd

khkkhkhkkkTdrhefhbhkr kbt hhhddhhdbhhbbdbhkarhdbhdhdbhbhhrhhhhkdhhkhkdr kbbb bRrhhhhbhbkdkhikbdbd bbbkttt k

AVG
P2
116.
118,
120.
123.
128,
134,
139,
147%.
1546.
165.
176,
187,
188.
212.
225,
241.
257.
2714,
291,
309.
340.
384,
418,
447,
472,
493.
511.
525.
537,
945,
554,
564.
569,
570,
570.

REF AVG
ANGL P1
1.000 &0O0.0
2.000 600.0
3.000 600.0
4,000 600.0
5.000 600.0
6.000 600,0
7.000 600,0
8.000 600.0
9.000 &00.0
10.000 600.0
11.000 600.0
12.000 599.9
13,000 59%.9
14.000 60DO,2
15.000 600.2
16.000 600.2
17.000 00.1
18,000 &00.1
19,000 600.0
20.000 589.9
22.000 599.7
24.000 599.8
26.000 599.9
28.000 599.8
30.000 598.7
32.000 600.0
34.000 600.0
36.000 600.0
38.000 600.0
40.000 600.0
42,000 w00.0
45.000 600.0
50.000 599.7
55.000 599.8
60.000 5859.2
Page 1

MORDOoOOoOYWoO0000o0oOUOoO DoV oUVwooO0D0BLYLOODOOO

T1 VALVE
DEG F ANGLE
80.10 0.999
80.17 1.958
80 .27 2.999
80 .35 3.9%8
BG. 24 4,398
80,47 5,984
80.07 6.998
80.18 7.9987
80.13 g9.997
19.92 8.997
79.63 10.997
80.28 11.996
79.98 12,996
B0.46 13.95%6
80.56 14.996
B0O.74 15.9%86
BD.B4 16,995
B0O.89 17.995
80.9%6 18,995
81.28 19,993
80.93 21.993
80.96¢ 23.992
81.28 25.991
81.70 27.9%91
41.40 29.991
80.88 31.990
82.26 33.8%0
83.01 35,988
83.51 37.987
83.95 39,987
84.20 41.986
B4.46 44.93%0
84.43 495.994
B3.04 54,983
83.27 59.981

RESOLVR
#1 FB
20.064
20.064
20.061
20.084
20.064
20,064
20.064
20.064
20.064
20.064
20,064
20.064
20,064
20.064
20,064
20,064
20,064
20,064
20,064
20.064
20.064
20.064
20.064
20.064
20.064
20.064
20.064
20,064
20.064
20.064
20.064
20,064
20.064
20.064
20,064

RESOLVR
#2 FB
20,114
20.114
20.114
20,114
20,1114
20.114
20.114
20.114
20.114
20.114
20,114
20.114
20.114
20.114

©20.114

20.114
20.114
20,114
20,114
20.114
20.114
20.111
20.114
20.114
20.114
20.114
20.114
20.114
20.114
20.114
20.114
20,114
20.114
20.114
20.114

NULL
CURRENT
-0.736
4.180
1.212
-3.895
~3,103
2.928
4,295
-2.082
-4.841
0.278
5,194
0,438
~4.932
-2.063
5.017
2.713
-4.230
-4.050
3.335
4.298
-5.005
4.916
-5.483
5.227
-5.376
5.4867
~5.410
5.067
-4,716
3,473
-2,491
5.093
0.629
-5.513
-4,0891

CaLC

RREA

~0.00101
0.000881
0.003377
0.006271
0,009637
0.013357
0.017557
0.022321
0.027554
0.033289
0.03%678
0.046902
0.054547
0.062663
0.071445
0.080593
0.0%0068
0.100095
0.110936
0.121928
0.145318
0.171875h
0,200516
0.231354
0.266231
0.301950
0.340474
0.38138¢6
0.425062
0.471137
0.517491
0.590877%
0.717395
0.849500
¢.950807

STAND
FLOW
089.685
134.653
219,774
325.801
462,392
al7.767
795.028
1002.369
1230.620
1484.622
1763.8h¢4
2069.630
2400.212
2755,519
3126.333
3498, 352
3880.597
1275.47%5
1681.790
50B4.58B5
5881.5868
a660,841
1372.022
801B.791
0663.384
9204.819
9656.595
10100.351
10505.022
10927,910
11268.953
11699.767
13465,882
leel5, 408
20065.734
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J: \LIBRARY\VC&SS_DB\GAS_3103\9915-9B6\repairs\13084871413084871. VLV

F242322L932999590BBLHRBRA%Y
F39%%%% WOODWARD GOVERNOR CO $3%%%%%

ETIHLLRLLY VALVE DATA EL292%2%%%
R R B AR R £33 A A A AR R A R A R Rt r A R R At R R R R A LA L R R R R
FEAHLTALLLLBLLLIRLLLALERRBRRRALY R AR AR SRR RS SR ERSEE RS R E LA L 1
FEHILIFHBTTTLINLLHLIIIADELI%99%8 2~ CURVE 3339993999999 43592590%8%%3%%0%%
FEEHLLUBTIAVLBROBRBLAALLLTH2%Y FEFRTRIRERIBLLLRLLLLILILLELRL
AR EEER AR SRS 2 A ARt RS Rt R A R R A R R R L R e R R R e A A PR LA R T L S 1
% FILENAME; 13084871.VLV %
% TABLENAME: VALVE BNGLE 2 ARREA %

L R L e T L AT AR T L R T T IR T TR LT R

% %
% PART #: B8915-886 %
% VALVE S/N: 13084871 %
% DATE DATE: 10-04-14 %
% RES1_OFSET: 20.064 %
% RESZ OFSET: 20.114 %
% %
L e R  E R L e e e T R T I TR Y
$ - g
% XY ¥ = VALVE ANGLE (DEGREES) {15t Column of #s} %
% XY %
% Y Y = CALCULATED VALVE PORT BAREA (2nd Column of #s} %
) %

o

o8
oA

T Ty T TTTTET I EE LTI
VALVE_ANGLE 2 AREA={

$13084871
D10/04/14

R1 20.064

R2 20.114

0 0

1.0000 -0.00101
2.,0000 0.000891
3.0000 0.003376
41,0000 0.006270
5.0000 0.009637
6.0000 0.013357
7.0000 0.017557
8.0000 0.022321

9.,0000 0.027553
10,000 0.033298
11.000 0.039677
12.000 0.046903
13.000 0.054547
14,000 0.062663
15,000 0.071445
16.000 0.040592
17.000 (.09%0068
18,000 0.100095
19.000 0.11093%5
20,000 0.121928
22.000 0.145318
24,000 0.171874
26,000 0200516
24, 000 0.231353
30.000 0.266231
32,000 0.301950
34,000 (.340474
36.000 0.381386
38.000 0.425062
410.000 0.471136
42.000 0.517490
45_000 0.5%90B77
50.4000 0.717395
55.000 0.849500
650.000 0.9290B606
61,000 0.990806
ks

EER AR R R LA T L E R PR EE R R R PR LR T R AR AL P AR LR TR S T L T T 1)

FEELUDTIRRLEALRBBLANLSLLLE FRAEERREARRVTRGSLLILTTRALELLY
FEETRL BT TLEL DL AGRLRS END OF TABLE FETVLOIDIBRALLHLGLLNLBHALLLS
BEEITTRTRILRADLLTALRLIVRES EEE T TR LR S £ 8

EEE R
EE ]

THEEY

%
EREEE AR R R R TR R R AR R L EE AT R R LA E R R R A R R R PR R EE A E TR T R TS
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WOODWARD GOVERNOR COMPANY
WOODWARD GOVERNOR COMPANY

ERGE 1 OF 2
14=-AFR=-2010

SALES ORDER § : 2190830 1900 EAST DRAKE ROA.
DATE ENTERED __; 02-MBR-2010 PHONE: 970-432- 5811 FT COLLINS, CO 80525 FA.X 1-970-498-3050
CHRNGE # . 16

CERTIFICATE OF CONFORMANCE

DNATE CHANGED
QRDER TYRE

: 12-2PR=2010
: REP

Sales Order - 275BB36 Col - 3753423
SHIP TO:

ATTN:

DRAKE CONTROLS

8731 FALLBROOK DR.

HOUSTON TX 77064

UsA

CUSTOMER EOLD TO:
CRAKE CONTROLS, LLC
8731 FALLBROCK DR.
HOUSTON TX 770864
UsA

LT

A

CocC 3753433

COC DATE : 14-RPR-2010 B
BO # : 17965

BLANT : 024 _ B/U: 41 __SHIP PLANT 04

BILL TO:

ATTN: FRANK GORE
DRAZKE CONTECLS, LLC
8731 FALLEROOK DR.
HOUSTON TX 77064
TUSA

FLAT RATE REPATR

Domestic Shipments - to_be shipped Std Fed Ex
ground 403, Ireight cpllect on_acct # 259938309

$150 1bs néed to be shipped FED EX Freight
CHINA to be shipped FedEx IPD 259938302

"REMINDER: THESE COMMODITIES OR TECHNOLOGY MAY REQUIRE AN
EXPORT LICENSE IN ACCORDANCE WITH THE EXPORT ADMINISTRATTON
REGULATIONS (EAR) OF THE U.S. DEPT. OF COMMERCE OR

TRAFFIC IN ARMS REGULATIONS (ITAR)
CF THE U.S. DEPT. OF STATE IF EXPORTED CUT OF THE U.S.A."

iTF EXPORTED OUT OF THE U.S.A., WOODWARD GOVERNOR COMPANY
SHALL NOT BE SHOWN AS THE EXPORTER OF RECORD FOR
THI3 SHIPMENT.

TEE INTERNAT.IONAL

TSN-, TSR-, TSO— CS8N-, CSR-, CB50-
Investigate per Investlgatlon 1608224 .
TSN-, TBR-, TS0-, C8SN-, CSR-, (CS50-,
Investigate per Investlgatlon 1008225 .
T8N-, T&ER-, TSO-, CSN-, CSk-, 0-
Investlgate rer Investigation 1008226 .

3 8915-886 M

VALVE - 12-APR-2010
3103 /EM3SMR/DLE/CEn/CARBIDE/]1 . 0 INCH PORT
COMMODITY CODE: $481.80.5020 No

HTS Wo.: BA81.80.8020 NG Product of UGr

14=-APR-~2010

NAFTA compliant:
SERIAL MUMBER{S): 13084871

Document Control No, TSM10-9036-03



FAGE z oF
14~AFR-2010

2

WOODWARD GOVERNOR COMPANY
WOODWARD GOVERNOR COMPANY

SLLES QRDER #

275058396

DATE ENTEERED

: 09-MAR-2010

CHANGE ¥

: 16

DATE CHRMNGED

: I2~RAPR~2010

ORDBER TYEE

: REP

0 EAST DRAKE ROAD P
PHONE: 970 482—5811 FT COLLINS, CO 80525 FAX 1-970-498-3050

CERTIFICATE OF CONFORMANCE

H AR

13703433

€OC DATE 1 14-AFPR-2010 E

PO # : 17965

PLANT : 04 B/0: 41 SHIF PLANT : 04

TAR ~ Test As Received aund Advise Steve Adame @ Drake

Centrols

TR - Test Az Recelved and Advise Steve hdams @ Drake

Controls

CERTIFICATICON STATEMENT "A": "It is certified that the
marerial ligted is a5 requested on the purchase ordeyr
entered into by the Woodward Governor Company, and subject

thereto,
procedure,
Woondward Governor Company.

all material is in accordance witk &11 azpplicable
drawing and specification regquilremernts of the

It has been tested, and is

in compliance with the Woodwavd Governor Compary Industrial

Conbrols Quality Assurance requirsments.

The Quality

Assurange Program manual ig 1-00-0001.
This gertification take precedence over, and be

in lieu of,

all similar decuments unless specifically

agreed te in writing by Woodward Governcr Company.

A product manual is nobt supplied with units that
have been repaired or are in used condition.

If you require a copy of the manual,

please coRtact Your ACCOUNL Fepresentative.

WOODWARD GUVERMOR COMPANY REPRESENTATIVE

-~

IGNATURE

JC:Z{/MJC_ } éf{ﬁz__,

PFRINTED NAME

/%ssy A /c.S'/

TI TLE

UN[TED STATES LAW RtOHTBITS DISPOSITION OF THESE COMMODIEIES TO; CUBA, [RAN, NORTH XOREA, SUDAN, SYRIA

UNLESS OTHERWISE AUTEQRIZED BY THE UNITED STATES COVERMMENT,

T A

THARWIIVALDE

Document Control No. TSM10-9036-03
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