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1.0 IDENTIFICATION OF RCC AND GENERAL INFORMATION

... The Resource Control Center (RCC) identified as MATPCM is a

machine shop which performs standard machine operations for parts

and assemblies requiring rework and repair. These parts and assem-

blies are received from other RCC's. Once the items are repaired

and reworked by MATPCM, they must be picked up by the respective RCC.

MATPCM serves primarily as a support RCC to the other area work groups.

The area layouts is such that similar type machines are positioned

together in one section of the shop. A problem exist for the Lathe

Group in that the spacing between machines is sometime not sufficient

for working some parts requiring large fixtures on the Lathes. How-

ever, adequate space exist for the other equipment in the area.

The square footage for MATPCM consists of 2928 square feet in the

assigned production area for MATPCM and 1489 square feet allocated in

MATPCB for the J-57 and TF-33 manifold assembly operations. Given

the current workload requirements, there appears to be an adequate

amount of equipment, workspace, and personnel. It is noted that the

current MATPCM RCC will be integrated into a complete machining complex

which has been proposed by AFLC Management. The detailed layout

configuration for the new area has not been developed.

MATPCM is located in Building 3001, Column P-30 of the OC-ALC.

-a ATPflf TNFORMATTnN 3'....
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2.1 FACILITY LAYOUT DRAWING

The current Facility Layout Drawing is accurate except for the

absience of drill presses on work benches and the locations of cabinets

and tool boxes. The red highlighted areas indicated on the Layout

Drawing are numbered and represent the following:

I - Drill Press

2 - Drill Press

3 - Cabinet (28x30)

4 - Bench Grinder

5 - Arbor Press #1

6 - Drill Press (not functional)

7 - Hole Punch (on top of cabinet)

8 - Drill Press

9 - Drill Press

10 - Hand Lapping Fixture

The milling machines, drills, and fixtures in the manifold assembly

section are labeled as CM. Bins and cabinets in the drawing are used

for the storage of interchangeable small parts and miscellaneous tools.

Tables and benches illustrated in the layout are primarily used for

storage of parts, tool, and other items. Since MATPCM is a job shop

environment, the present layout is sufficient for the purpose of pro-

duction. No significant changes for consideration were noted.

Li
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Although it appears that there is an adequate amount of space

available between equipment and between storage areas, the blueprint

is not accurate in this regard. Only approximately 2-4 feet of

space exist between the Monarch Lathes in the east part of the MATPCM

area. The lack of space tends to restrict movement of the operator.

It is also difficult to work larger parts on the Lathes.

AFLC Personnel indicate that the current machine shop will 'e

integrated into another area within the next few months. When the

proposed layout is approved, the actual details of where the

machines will be located in the new area have not been proposed.

The actual Blueprint Layout configuration and the attached

combination of all machine shop areas is included in this section.
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2.2 EQUIPMENT

The equipment in MATPCM consist of several types of standard

machines to perform manufacturing function. There are 5 Engine

Lathes (Two Cincinnati and three Monarchs), 6 Milling Machines

(4 horizontal, 2 vertical; 3 are Cicinnati and 3 are Kearney-

Treckers), 2 Radial Drill Presses, 3 Standard Drill Presses, 2

Arbor Presses, 1 Tapping Machine, 1 Oven, I Grinder and 1 Lapping

fixture for manifold assemblies. A Thompson Surface Grinder, A

Slot-Cutter, and a Hydraulic Press machine are available but rarely

used. Most of the equipment age ranges anywhere from 15-25 years old.

Three Drill Presses under one year old were recently added.

Maintenance on the equipment consist mainly of the operators

adding lubricants as needed with the maintenance facility performing

a thorough job on a six-month basis. The ccndition of the equipment

is satisfactory with few incidents of breakdown occurring throughout

the year.
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2.3 WORKFORCE

The workforce of MATPCM is fairly stable. The workforce consist

of 14 machine tool operators, 1 machinist, and 1 unit chief. The

breakdown is as follow:

SKILL CODE SKILL LEVEL QUANTITY AVG. YRS. OF EXPERIENCE

AJ WG-09 14 3-25

AJ WG-10 1 4

Although the WG-09's are described as basic machine tool operators,

they often perform work on the same level as a WG-10 in the same unit.

The WG-09's are cross-trained to perform nearly all operations of the

shop and have similar skills of a WG-10.

q t . . . . . . .. . . . . . . . . .
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2.4 REPAIR WORK TECHNOLOGIES

The MATPCM machien shop preforms standard machining operations

typical of any machine-job shop Environment-Drilling, boring, reaming,

threading, tapping, facing, cutting, grinding, and lapping tasks as

necessary for a wide variety of parts Typical parts worked will be

sub-assembly components which will have come from other RCC's and

require rework. A general list of compontent will be actuators,

manifold assemblies, nozzles, fuel support assemblies, pumps, hinges,

engine parts, thermostats, and miscellaneous small parts which require

hardware and machining opreations on an as needed basis. Replacement

spare parts which come in from vendors will sometimes require machining

work in order to meet T.O. Specifications.
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2.5 WORKLOAD MIX AND VOLUME

The MATPCM machine shop will typically work control numbers and

WCD's from MATPCA (servo control- engine igniter subunits), MATPCB

(accessories, fuel pumps, manifold-nozzle subunits), MATPCD (engine

accessories, governor/misc o/h, and regulator-control subunits). and

MATPEA ( fuel control overhaul subunit). Of these three, MATPCB supplies

the majority of Zhe workload to MATPCM. Work will arrive at the machine

shop in variou ways. If a part is considered a "Rush" priority by the

home RCC Group, then the machine shop will work on the one part as soon

as possible. Otherwise, any other part or group of parts which arrive

at the shop will be worked on a FIFO Basis.

There are many parts which require considerable set-up time on

either the Engine Lathes or the Milling Machines. In this case the home

RCC's will take a bin of several parts to the machine shop at a time in

order to reduce set-up time, especially if the machining time for the

part is minimal. The machine operator will do all the necessary rework,

return the parts to the traveling bin, and place the bin on the finished

parts table for the home RCC group to pick up.

Volume of work for the unit will vary and is typical of a job-shop

unit. The vorkload will primarily depend upon the conditions of the

RCC's work and the frequencies of the parts in the home RCC's which act-

ually require machine shop rework.

The specific aircraft models which are primarily worked are the J-57,

TF33, J79, TF41, and TF 30 parts. All control numbers worked are MISTR.
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Therefore, the program workload percent according to the 80/20 list is:

PROGRAM PERCENT

MISTR 100

PDM 0

TFMP 0

MFG 0

_L I I i I I I L1 1 I I I I I
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2.6 MATERIAL HANDLING

There is no special Material Handling Equipment required in MATPCM

since it is a job-shop environment and no large assemblies are worked in

the area requiring unique handling. As mentioned in Workload Mix and

Volume, the parts to be worked will be transported to the appropriate

work station in a bin which ca be carried by the operator, large fixtures

which have considerable weight can be moved with small carts which are

available in the area.

2.7 STORAGE

Work tools, fixtures and miscellaneous hardware are the only items

stored in MATPCM. The glass cabinets will contain the fixtures and the

small cabinets with drawers will contain the small interchangeable parts

and miscellaneous hardware. Each drawer is labeled as to what type of

part or hardware it contains. Incoming and outgoing parts are stored on

benches and tables next to the main shop aisle.
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3.0 80/20 WORKLOAD ANALYSIS

An 80/20 Analysis was performed for MATPCM using information

obtained from AFLC analysis reports. From the earned hours reported

for the control numbers worked by MATPCM, the following list of

control numbers were identified as representing 80% of the workload:

CONTROL NUMBER WCD NAME

49802 A CBE4O1A

49806 A CBE401B

49808 A CBE401C

49810 A CBE401D

98034 A CBEC04A

98042 A CBEC04B

98043 A CBEC04C

98057 A CBEC04D

50067 A CMFM02

38691 A CB945 A

38690 A CB945 B

98206 A CMEZ03

49779 A CDEY38

38685 A ChEM04

50126 A EAEY01A

50127 A EAEY01B

)019i A EAEYO1C

50281 A CDECOI

61138 A CDEY 39

38677 A CMEM03

30241 A CAEB05

37719 A CAA601
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97168 A EA945A

98210 A CD945A

38718 A CAEM02

50134 A Cmey02

Although 25 control numbers are listed as comprising the 80%

workload, there is not an equal volume among this list. 12 of the

25 control numbers contain the significant volume of work within

MATPCM and the remaining 13 were necessary to obtain the 80% workload

figure.

3.1 VALIDATION

During the study, the control numbers listed on the 80/20 analysis

were determined co be fairly iepresentative of the machine shop workload.

Note the above co nent concerning what control numbers are considered

signigicant within the 80/20
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4.0 DATA COLLECTION

Of the profile data sheets available for data collection, it

was determined that only the following were necessary for the conditions

of MATPCM:

- Operation Profile

- Manpower Profile

- Equipment Profile

Disassembly/Assembly Profiles and Parallel Process Profiles

were not warranted due to the nature of the work in MATPCM. The

data obtained for MATPCM was from interviews conducted with shop

personnel, primarily Bruce Cannon (WG1O Machinist) and Ron Dennis

(WG09 Machine Tool Operator). Manpower available hours information

was obtained from ALC Personnel. The Unit Chief for MATPCM has been

absent due to medical reasons.
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4.1 DATA COLLECTION PROCESS

Each controll number identified by the 80/20 analysis had an

operation profile developed for it. The temporary shop foreman, Bruce

Cannon, advised as to which shop per3onnel were responsible for the

control numbers being studied. For nearly all the control numbers,

either Cannon of Ron Dennis, a mazhine tool operator, provided the

necessary information and data 'or the operation profiles. Since all

operators are cross-trained on how to work parts and perform all machin-

ing operations, Cannon and Dennis were familiar with the control numbers.

The operators were interviewed to determine what operations and

processes were actually occurring on the work control document (WCD)

associated with the control number. If there was a discrepancy with

WCD and what was actually occurring, it was noted in the source comments

column of the operation profile and handled appropriately in the data

columns. All transit times, flow times, manpower and equipment codes

and times, and occurrence factors were determined primarily by operator

information.

All profile sheets were reviewed for completeness and correctness

and were processed according to instructions and accuracy of information

given.
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Page 2 of 2

(
REQUESTED COST DATA FOR RRB-QF7

Cost Savings:

Present Condition Cost For the Last 12 Months:

Rework costs associated with repairing supplier parts received from
stores and delivered to the production RCC when the noted reason for
repair is already documented on a QOR = $_ ,,_

Scrap costs for parts associated for the above = $

Return to supplier (stores) costs for parts associated with the above

Labor costs associated with the above parts = $

Proposed Implementation Cost:

Costs either to return or to screen all parts in stores identified as
discrepant on a QDR $

Annual Cost Savings (First Year):

(Present Condition Cost] - [Proposed Implementation Cost] $

0051P/80
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Page 2 of 2

(
REQUESTED COST DATA FOR RRB.-QF4

Cost Savings:

Present Condition Cost For the Last 12 Months:

Rework and scrap costs associated with mechanics repairing parts to
unauthorized/uncontrolled copies of technical orders = $

Cost to print, distribute and incorporate all changes to the
technical orders a $ .

Proposed Implementation Cost:

Cost involved to install CRTs on the production floor so that all
mechanics will have convenient access to a CRT = $

The special data processing cost required to initiate/implement this
system I $_

Annual Cost Savings (First Year):

[Present Condition Cost] - (Proposed Implementation Cost] - $,

0051P/79
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Page 2 of 2

(i

REQUESTED COST DATA FOR RRB-QF2

Cost Savings:

Cost Improvement Data:

Present Condition Cost For the Last 12 Months:

Cost to replace all new purchased parts that were scrapped at the
expense of the ALC due to the lack of necessary supplier I.D. at
installation a $ I I

Cost to repair all new purchased parts at the expense of the ALC
due to the lack of necessary supplier 1.0. at installation =
$_

Proposed Implementation Cost:

Cost incurred by ALC purchasing office to insert the noted P.O.
requirement (ref. "Proposed Method," page 1) = $,

Estimated additional annual cost by all ALC new parts suppliers to
implement the noted I.D. requirement as specified (ref. 'Proposed
Method,* page 1) = $

Annual Cost Savings (First Year):

(Present Condition Cost] - (Proposed Implementation Cost] =
$05/

0051P/77
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Page 2 of 2

(
REQUESTED COST DATA FOR RRB-QFl

Cost Savings:

Present Condition Cost For the Last 12 Months:

(A) Cost of scrapping all new purchased parts at the expense of the
ALC due to expired warranties - $

(B) Cost of repairing all new purchased parts at the expense of the
ALC due to expired warranties- $_.

f
Proposed Implementation Cost:

Labor costs involved to date stamp the new purchased parts and rotate
the oldest stock forward during the storage of new parts $_____

Annual Cost Savings (First Year):

[Present Condition Cost] - (Proposed Implementation Cost] $

0

0051 P/76
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5.1 PROFILE DATA FILES
The profile data files for RCC MATPCM were previously submitted under memo
number NKE-E01 6-7687, dated August 29, 1989.



5.2 MODEL INPUT FILES
The model Input files for RCC MATPCM were previously submitted under memo
number NKE-E016-7687, dated August 29, 1989.



6.0 VALIDATION OF INPUT DATA
K- All profile data was validated in accordance with paragraph 7.2 and 7.3 of the

Simulation Model Definition Document (SMDD). The profile data files Included In this
document were validated and accurately represent MATPCM.



7.0 t'OMPUTER SIMULATION ANALYSIS OF RCC
The computer simulation analysis for RCC MATPCM was previously submitted under

memo number NKE-E016-7687, dated August 29, 1989.



8.0 VALIDATION OF SIMULATION ANALYSIS
The validation of simulation analysis for RCC MATPCM was previously submitted
under memo number NKE-E016-7687, dated August 29, 1989.

( m



9.0 BRAINSTORMING
The minutes for RCC MATPCM brainstorming were previously submitted under memo
number NKE-E016-7687, dated August 29, 1989.



10.0 EXPERIMENTATION
Experimentation Is the process by which the factors and levels developed In

(s brainstorming are tested for Interaction and effect. The factors and levels identified

are fitted into a Taguchi orthogonal array, which then defines the experimental
design. Changes In quality characteristics, such as throughput and/or simulated
process flow times, are then analyzed as experimental results. Taguchi
methodology is used in performing this analysis.

It is important to understand the process by which experimentation Is developed if
useful information is to be obtained. For this reason, the following discussion will
attempt to define certain terms, approaches, and desired results in regard to the
experimentation process.

It is often the case that technical information needed for making a decision
regarding a process or product is unknown. Since this information is in most cases
needed as quickly and inexpensively as possible, the Taguchi method of using
fractional factorials in the form of orthogonal arrays is considered a method of
choice.

Two terms require definition due to their fundamental importance in developing
and interpreting the orthogonal array. A !A=tr is a parameter purposefully altered
so that resulting changes in the output variable may be observed. Levels are the
different settings for each factor in a designed experiment.

The advantages of using Ahogonal arrays are: tw.he main effects of factors
under test are balanced and separable, the number of experiments required is
greatly reduced, and the ease with which test planning and data analysis may be
performed. This allows the arrays to be applied to a broad spectrum of problem
identification and analysis.

Test matrices developed by Dr. Taguchi, et al, are applied to the orthogonal array
for which it is applicable. Mathematical analysis of the quality characteristic chosen
is then accomplished using the test matrices to find the best combination of factors
and levels. The convention for identification of test matrices is as follows:

L n Qk)
Where N number of experimental runs. "" / -

J a number of levels.



K = maximum number of factors that may be Included in test.

Two factors are said to Interact (in their effect on the output variable) if the effect of
one factor is different at the different levels of another factor. If two factors
physically Interact, that effect can be identified In the test results.

A note on noise: *;ontrol factors are those factors easily adjusted during product
design and process design. Noise factors are V~ow factors which are difficult or
impossible to adjust during production or customer use. Selection of those factors
easiest to adjust is the best procedure when test planning begins. Because the
UDOS 2.0 model produces noise-free output (100% reproducible), only control
factors are included in model experimental designs.

It is important to remember that for the effective use of the UDOS 2.0 simulation
model for experimental simulation analysis, the correct factors and levels must be
identified and developed during Initial test planning. The model allows a
comparative analysis of the ! 1e factors and levels, with identification of the
best combination of these. It must be remembered that this may not be the optimal
solution to a process or product problem, the factors and levels of which may not
have been defined.

Numerous works have been produced regarding the use of Taguchi analysis in
problem identification and solving in industrial settings. The reader is encouraged

to examine this material, including the fundamental work of Dr. Taguchi, for specific
applications and techniques.

(



10.1 MATPCM EXPERIMENTATION RESULTS

A statistical analysis was performed on throughput and flow time (actual

vs. simulated) for the validated model run. The results of this analysis

are shown in Tables 10-1. These results form a baseline to which the

quality characteristics from the experimental model runs are compared.

The orthogonal array developed during brainstorming is shown in table

10-2. It lists the factors and levels which will form the experimental

design. The use of this array reduces the number of experimental runs

from 8 to 4. The experimental runs are performed on the UDOS 2.0 model

using the existing (AS-IS) conditions for FY88. Note that due to the fact

that throughput was 100% for all experimental runs, it is now necessary to

use average simulated flow time as the quality characteristic for

comparative analysis. Table 10-3 gives the result of this analysis,

beginning with the average flow times of each experimental run and showing

the interaction among factors and levels. The Taguchi test matrix is

shown to the right of these listings. The optimal configuration is given

as:

FACTOR: A B C

LEVEL: 1 N/A N/A

This configuration is interpreted as the following: (1) The AS-IS

condition for manpower is slightly more advantagous than reducing the

number of AJOs by six, (2) No appreciable benefit seen from reducing the

machine setup times, and (3) No appreciable savings by reducing the

machine process times by 2%. Note that the average savings in flow time

is (simulated) 90.71 vs. 90.84 hours for the AS-IS condition. Given these



results, it would be very difficult to recommend any of the changes

suggested. In the case of manpower, redistribution of these highly

skilled machine tool operators into machine shops less well staffed might

be considered. It may also be the case that effects of batching is

obscuring benefits gained from setup time reduction.

The detailed results of these runs by PCN may be found in appendix A. The

computer generated analysis sheets contained in appendix A, which is

formed from a LOTUS 123 spreadsheet program, contain an extensive Taguchi

analysis using the quality characteristics of Throughput (simulated vs.

actual) and Simulated Flow Time.

( 10.2 SURGE ANALYSIS

Surge production capability for this RCC was performed by running a model

Usage Report using the FY88 data with the surge conditions for various

weapons systems as reported by ALC Headquarters. The usage report was

adjusted to show the surge conditions for manpower and equipment of a

seven day work week and two twelve hour shifts. The analysis of this data

shows that MATPCM is a very robust production area, fully capable of

meeting projected surge conditions with the present level of manpower and

equipment. It should be mentioned that the existing level of experience

and expertise may be directly affecting the throughput and flow hours

shown. In general, skilled machinists are more difficult to train and

replace than certain other skills, and often capable of being immediately

productive if needed in other, less well manned areas.



C: ;MATPCM AVERAGE SIMULATED
THROUGHPUT STATISTICAL ANALYSIS

TABLE SWU C--/

PART CONTROL SIMULATED FY 88 ACTUALS % VARIANCE
NUMBER (PCN) (SIM /ACTUALS)

4902A 574 578 -1%
49806A 610 612 %33%

4980A 332 338 -2%

49810A 363 363 0%

OW34A 206 3%
98042A 285 20 2%

98043A 306 300 2%

98057A 190 1ts -3%

50067A .3,736 -.112

38691A 2/ 27 0%

"206A so 5o 0%

38690A 12 12 0%

49779A 70 70 0%

38685A 39 39 0%

50126A 6 6 0%

30241A 528 525 1%

38718A 355 355 0%

50281A 650 659 0%

61138A 843 351 -1%

38677A 434 433 -.23%

50127A & 8 0%

37719A 193 192 1%

97168A 545 539 1%

"210A 510 512 .. 9%

SOI~lA 44 44 0%

50134A 106 107 -1%

SHOP AVERAGE 11,031 11,026 .05%

LSC251)(. ~.ol



L40RTHOGONAL ARRAY
EXPERIMENTAL RESULTS FOR MATPCM

TABLB6*02 /0c -

A B c NQflM QAL OAD
EXP # MANPOWER KT40u PfloclsSTW

-~DUT _______ nounwDUCT"O AVG BEST WORST

1 £A4 AMA" 100% :<WAa

42 A" 3M llXT 2%KU 100% WW OA

3 6S MAISfs A" mu.REuctioN 100 % .A MU

4 6 11"AJ~fk 30% NEDUCT"O ASO5 100% WVAAMU

ISC-205 12



MATPCM EXPERIMENTAL
FLOW TIME AVERAGES STATISTICAL COMPARISON

( TABLE tciM

EXPERIMENTAL FLOW TIME AVERAGES-

EXP. 1 90.04
EXP. 2 89.83
EXP. 3 92.24
EXP. 4 92.82

L4 (2')

1 3
FACTOR LEVEL 1 1 1 1

1 1 .94 2 1 2 2
2 U53 3 2 1 2

2 1 01.14 4 2 2

2 01.33

3 1 01.43
2 01.04

LSC-20514



APPENDIX A

TAGUCHI ANALYSIS BY PCH

FOR EXPERIMENTAL RUNS
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Page 2 of 2

REQUESTED COST DATA FOR RRB-FS2

Present Condition Cost for Last 12 Months:

Annual cost associated with maintaining a scrap logbook within each
RCC. Each part scrapped must be identified, dated, and the reason for
scrap indicated.

Cost of Logbook(s) = $

Labor Cost for Entries = $

0051P/75
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# M.19IT4 7t3011 291-010n6 IL5RU t8t III -*L*/NIt HIM," IeI I1 30Of/E 73009 29101086194RU I IfI I

' t t1 4984 10 246496-10 2915011431130RU I 1
i t ! I "COP/VI[C L. M." -11

I U.-I 42942 2964-0U01131131RU I I I
' lt-, .- "" "COP/NZC WI.," !I II f l*.t 8 29 5 1 3 1 R

13.RSII.woun/GOEhNICo.Ht f IORt

1 t246496-40 291501143112& RU I II I #"6 O/NtC R.N. " l, I I

I END ITCH CONTAINSi PMCM2e ITAL I I I
I I (MSOLD NM[CKE L) PROCESS IA¥ 9*0O1 631-4 I 1 1

1 3117 1 010 1REC4EP, IDENTIFY 4 Airch. PA!PERWdORK I II I CAUTIONCHIFOLO RUBT A1 PROPERLY I a I
I I )IM.WT TO SOLA FIXTURE SPECIFIED IPIa I
1 - 4 1IN T.-.' . THEY WILL RER-M-M.OUNT.. I - I I

I gotA M ao IXTURiS AT ALL TIRES I I I

WIRED FGOR/NICPRUN. I I I I

I 19 IC TO THE BASIC TO. I I ISI COE PROCESS oRO . TC I I I I
DT L 0I M . I I I

1 1 lIOA MAN4fl2O Umos DIMENSIONS *NO:t I IS 1 COPUNI COMPLIANCE. I I I I

I . . . . I . . .. I . --. . . . . . . . . .. .. . . . . . . . . I .. . . .. . . t .. .

# 3061t 020 1 MOW SZ-Lo PL/CE IN APPLICASL I I I It
# I I C. I I I I

( $ i N 246.. .... ... 2915011..... ....R . I I l

i -- t/-R # I - --
I 1 040 t 10K INPPORA FUXTURE FOREL t I

I I OSTO ON NONE SLLOWE G I 4 I i
JI I I "R011CtiCMIT ilM CK41sS WITH I I I

I. 0-i t*c# oo MICROAZTER. RIMMnUR 1 0 1 1
I T.ICKNESS--..--- 

1

S I I CAOELK RLUST ELi POERYe 1 I

* I ltAC vo EAR I i I I

• in uuu nn n i n TO TH•El BI C 1.0. Hi $ I •I I l lllleIM
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44tO tf&t1* # OVARII*SL I
~A <i44~t @c tf7 MWWI~ 1f

J pi2 7l 4 tit~ ttn 8o4T foun rs i

'0'U A MOMSfl~vt~ VODtE In I
AS , 11f

II~4~Ott,4 a-i ..-;5 lS*.~ -- p'S,''~- . -- I - ~ j*--

4 ITc rgEOUR. I I

f 12 1 IMEIONA flttIif fl& SKIL RCTOR
AiI I tCttAR. Iu IMC1cs f f

IP I fT iW CLtOT* i t T

I- I ---R3- -- IL T

1 14* 1 fttRCtttRE MD StLD UPSUIS VIL# £ ED I I I

In. Itez motus n8 "
I INOT

en can a-san "I cc a -

In NOT

I" I WOI# 0CAM ETNID

120 t tDIREWIORAL AINSPEC Ltoyll u SOCLR I1 1

I t'tvi " 4 A I v
I I R.(C NNUED) I £
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tn~~~ T#E CCP#LISEQ 18.flEC~tl'P"f20"4"I

''.' ~ ~ ~ ii j 1AlSRPLACE DAMAGED fhA-e

I $ 3-

1:;1'iV~fLUS CHECKLGtHLCKNEB f I .I I

I I ATCR 1 0.1?? TO 0.141. (0.0. MICROMETER) M-t I
I I I ACT -

I I n I I

I f t CLOTRI1 CLSIR 5 f 1 1
If ICLSTR 2 CLSTR 6 .

f I CLTRS CLITA? I
1 f I CLSTR * CLSTR 4-------

I 1I I"1 SPOT ZY9GLO ALL LUG$. I I
I I TrimI INNER ANDOUTER

I195 1 PEVWORR FLEX MOUNT noCzAW e
£I NTPCN t 6JI-25-3p PAAGRAPH 4-39A. IF I I I

I A PPLICABLE CANDIDATE. I I I

1i47 1 SEtflLO AS PER PARA 1-421B.4 IF REQ I I
RIO~M/f 9. -NOT RIEQ n a

* \7200- I RSURVACK ?kLST FLANGE1 CHECK FLANGE I I
II RTPCR I THICKNEIS. MIN, .260 IF HEGUIRCO f A I I

ACT_..,~.aa

I 1 4 210 1 CHECK FERRULE CEPTH MIN .145 4 I I
f INMTPCR I A I

1 I 215 1 SPOT FLUORESCENT PENETRANT iNspECT t I I I
I I NTPCI FLMW AS PER 1.0. 24-457-83-1 I A I I I

* I j~_NOT REQ.

I ONflOk, CHICK. COLD SEND I I

-----------e.TABLE 4-2 AND Ft$ 4-2. 1 R I

* 1 221 R ouTE NEA1iSIELDS £WELDS FOR I I

$ *223 1 FL4X #0MM? NINIFOLDS 011L Y. t I I I
I RTPCS f STANhAM 10ORRUE SOLIS # LOCKVIRE f N I I

I I I~ 011ff 691226-05 MIRE.II I I

\ I TPCS I EIAOW. IN 4

\ * i ~ a t tI MC. I~ i I I
*



V 4- Y. -V 94 XA I V 4A q-
t 4t # ol~lK Co#TRQL oOCURNCNT * J1 .OATt 8908$ PASt 4 OF 3 PAOESi

,, 'ST tLO)IfOP. O.., I17 .V@A TO S[ coxtE AC0?LSIO 1 tE~Ccx4 1V-P-2oia-
" i--++' :,-," .. . -- - t+,- -+- ',--o- .. ....... ... .. . -. ........... ... - .a.. . i ...... . .... I

,  W f C T R1L10C14E, EAK. IAFOLO, TRIN I I I
RT~3V EU tC0141 *0 ISTALL PROTMO I V I

I- " - I'"A|ltOUY[ TO IBUILO-UP-RTPCl. I

1 1 290' 1 ISPEttr NOZZLE BODY. LAW FIB. 4-3 9 1
ft TPCS I PARA 4-3A4 *AR I I

A. INSPECT THRCAOS I
1 5. LAP SEAL. SAT IF NECISSARYI i

1 f I C. t*SPFl0 SEATS raw DEPTh1 1I I ,S.OI i 1

I I ASSURE EAL!0 SURFACES ARE illHIN !
1 i .000 PLANEE. i I

1I 30}0 I FLUSH RAWtFOL.O I I
i I -I 4I m

1 310 1 INSTALL SEALB, NOZZLES A TA LOCKS I I I
I I I m I

5 1 320 1 ASSURE CORRECT NOZZLES ARE SELECTED. I 1 I
1 t I TOR0UI9 N0/ZLES 425 #-/- 25 IN/LOS I Fl 1 t

I 1 SEE TASIE ?-. 4 t
I I I ACT------------ I I I

S330 IDENTIFY PART

I IDNTF SEIA 40

1 1 340 1 CAP NOZZLE8 A PROTECT INLET FLANGES I I IlII 1 I I

1I 330 1 NOW TO "D RECEIVE FROM TEST. I 4 I I
4 I !LO 310#, RTPCT. I I I
*-------------- .. ..... .. ...... ........... . ....... 4 1 ..... I ..... I

1 1 360 1 PERFORR DISTORTION CHECN. PERFORM I I I

I I COLDE If RE0UIR1O. CI4CX FL4NGE I A I I

I f ALIONMENT. SLEEVES TIGHT A FLARED A I
I SISET TAtSLOCKS. I !
i , ._ 1f LD RUST BE RETEiTEO I I

I ENO TO COMPLY WITH T.O. I

365I l tNEWSTIHIELDS 4 WELOS FOR 4 1 4,,, I niPI : I Me I'
| ... .. p .. .. £ .. . .. . ... . .... . .. . . .. ..... ... . .. . 4 . ... 4 . .

t .i S1 3 ! 1 VEL CRACKS I I I
I I Tp 1 E0..*---- - NOT REG....

1 1 370 I CP ALL PORTS, SECURE ALL &OLTS TO I i I I
1 .1 RTPCS I PRUiE *Io ASURE PROTtCliE SAWOWT I M I

t I : 1 OU INLET FLANGE I t !(" . .. . .. .I.. . .... . ................aaa aa aa................. I ... .... t ....

1 3" i 4TO FOiR 349 CORSPLETED AS APPLI- I I l
"y,.2/ I I CABt S MOR00O R PROCESBINO. I f I !

t I 3ro I INSPCCTu TA" & PROCBIs PAPERoRK. I t I
* l I , t CEtTtFY TY THIS ENO TER H*9 SEEN I A t 4 I
I II I OMIRtAULED LiA T.O., 1CTO, CURRENT I I I
------ .------------------------ (CONTINUEO) .... .. .. . ....... ...... ..

, m ,, .., ,, ., , ,,, , .,m ,im I i l



at44x O~It~WITUL *~Vh.S1~? & IC 1.OATg *~o.S FA6E~ S OF S

ia.ntcne 1t*pH,2o~o*,

~ I- U$4IKTIUACCOAPLUUE* APPLZ- :i c:;: i : I r: :zi
1PEtWtE~1~PO#RIO

* 1'
I 4
1 1

I144

I I
I

I

6
* £ I* I I $
* I I I 3 1
6 1 1 1 I I
I I I I I I
I I I I I I I
I I I I I I I
I I I I I I I

*6 I I I I I I
1 I I I I

I I I I I I I
I I I 1 I I I

* I I I I
I $ I I $ I

I I I
I I £ I I I I
I 6 I 1 I I I
I I I I I I I
I I I I I I
I I I I I I J

.1 I I I -~ I I
I I I I I I I
1 1 I I I I I
I I I I I I I
I I I I 1
I I I I I I
I I I I I I
I I I I I
I I = I I I I

* I I I I
* * I I I I
* I I I I I I
I I I I I I I
I I ~4 6 1 1 I
I I I I I I I
* g I I I I
* 1 6 I I I I
I $1 I I I I

I I I I I

I I I I I I
,t 1 I 1 1 .1 $
if 1 1 I 1 1 1

1 1 1 1 1 I
1 1 6 1 1 I I

* ~*-----------------------------*--*----~--~--.--=---------



S*-C'tzON/RCC 13**t tg 16.DATE CORP i

1~~~f ' #~T~C14 811 1

1* 4 3 rob4

<r 24tr. 290E'6'6*62RI

j261S1 2VII U1431130PA I I

199 00h J246,9-4 2flS 0tO 4t1l?5 RUI

I II TMSOLO/mIC Lt."." II I I

I EN ITE CONTAIN PRECIOUS1 METAL4110R I I I
I L NICKELOPRCES I A. NA.I 63-4 1

1 7 1 10 1 itIia IDNTF a I)Cf AVVR

* 4 1 410* 8.48 -20TEYWL RMI MO10113111R I I I

MII FO RCOPPXCH. I I I I

PWC9 ORESaTC I I I
*~~~O~i to N2O9- 0 95u4tt2Yf I I I I

VANN 8 0I111N A I I I I
I- I. wa Itfi m CSOMCLIACRCE. I I I I

fI0t 2 1 0 N ICKEOZL) POCES* LAff401 65- I I I I
I I C I IT*" I IItHR

f, 04 1 4t lt~# IT* O I I II

1 iii? I 010 I RICSZYSON I*fuI S LOEC.PPROR

#** 1 I R010N TOJt ROhRSE FITURE~f SPEIIE I I I
141 IN1 T."0.S U*Y ILL~tE REMINMUNTE I R I I I

f h AETOTESSCro

-- ---4 ~-- ------ - - - - - --- - - - -* - - - - - - -1-



16 640 JC 1.0TE 0S8 PAGE 2 Of 3 PAIS

WA*t ZU# ITORTl10 CHECK SUAIDE I

II" i If:tIrt~ r~COY [ n i
8_W"6S ,'NW tW 53 ROLE IN OURftY TUBE I I I I

I ItIn Oe'so FACTORY HOLE. IN I I I

1 3001 1 070 1 CLAN "NAlRIPLO, TAU A)!PLIC*$LE I I* I S PROC!EOUfi. I n I I

I tI ROTE: EXltRtOR HETASHIELO RUST BE I i
i ! i I CLEAN. 1 I !

1 O O WID ILZL.-UP NOZZLE iODY O w. I I I
I -,iTP.I I U I

I - ' I IR .... NOTftEO ... ... i I

1 100 WEINACHI NOZMLE BODY. DRILL It I I I
t "\I RTPCR £ CHARFER ROLESB . I ft t
i Hi I H I I I

I R ..... NOT REG-

1 110 1 INSTALL. SLEEVE AND STAKE FIG 4-3 9 I I I 1
I "\ 11IRTPCA I FIG 4-15. - I 1 I
I iI -O I I AEI
, lI RI ......... NOT REa . I I I I

1 120 1 0ILRRNIWNAL ]I*SP-CT LUBS RECORO I I
I NTPCR I ACTUAL LUG rHICKNESS. I A I I I

"l I I I
I I ft.I. L.H. I I II

I I I .. .. . ., " I I II i CLITR 1~ ..... ... CLITR S......... !i i
I I CLITR 2..--- CLST I . I I I
I I CLITI 3_.. .CLSTR 7_ I i
I I CLISTR 4-.......--- CLOSlT * . I t I

.... ... --... ... I............................................ -- .. .. *I .....
I 140 1 PREPARE *N' BUILD UP LUS ITH WELO. I I I
I XTPZW I LUG THICKNEIS ELOW 0.162 VILL RED. I V I I I
I I Z4IvP uWITH An 5686.

I ~I NOT IRE .. . .I I I I
i------ 1a-- --- --- -- --- --- -- I - - I *-- I *- --

I TPt IL
NOT I YP I I

f t40 ........ NOT Ri----O --------- I I t

#. no- Wa *-l-k---.-.--

I If0 I PI L St#IDOt AOLD I I I
I QTPi. I I V I

t NI COPPER I I I

# 144 t RNIK COPPER RAIE MANIFOLDS R A I I I I
- A-A 4-- - I- - - I I------------------.......,. .........................



I ,CI401 ' VORK €ONTROL OCURIENT J JC 1.OATE 80S PASE 3 OF 5 PAGESIJ

t R!4i *4 416 w- *4 4

1 170 1 #tIVE AND RV'LACE OAAAGED HEAT- I !
$ NTPZtN I SIt(LDR, IV 4 I

II .. NOT RE .. I.

I 1 IS0 I MACHINE L1188. CHECK LUG THICKNESS I !
1 ATPCft 1 0,177 TO 04161. 40.0. MICROMETER) I ti I S ACT , - I I

I i A I I

I Io -No I I II$ - I I RH £LH - I I

I CL$TR 1 CLSTR 5
I 1 tCLTR 2. . CLSTR6 i
SI I CLSTR 3 CLSTR7 I I
I I I CLITR 4 CLSTR A

I 190 I POT ZY9LO ALL LUGS I
i I NTPIW I INNER AND OUTER K I I

-.. .I.. . . I........ .......-. ..- -.... . . I - - I - - I
I 195 1 PERFORR FLEX MOUNT MO(IAW I i
I NI"RTPCR I 6t#1-25-3, PARAWtAPH 4-39A. IF I f I I

I I APPLICASLE CAiOIDATE. t I I
I I REG. _NOT REO., . ! I

-..... ---.. ... ,................................ . . . . . II . . . .

, ' £97 I ,EADMELD AS PER PARA 4-12;8.4 IF REG I I I

I uiTPj'WI REQ.------NOT R0._ I. -. 1IT" ---------- I-............O , . ......--...- ,--

I200 1 RESURFACE INLET FLANOEr CHECK FLANGE I I I
I I ,TPC, I THICKESS. RIM .260 IF REQUIRED I R, I I

I .. I I ACT

210 1 CHECK FERRULE DEPTH RlM .145 I I I

I RTPCR I ACT-------------- . Ift 1 1
-.. .. I-.......-I-................... .. . .....- .. ...* - --" I -.- - I. ... t- . .

I 215 I SPOT FLUORESCENT PENETRANT INSPECT I I I
I I TPC9 I FLMSGE At PER T.O. 2J-J57*-3-1 I I I I

R-OT Rawl -... . . . I t II . ...... .- - - - - --.. ....... ..... ... ... . .. .. I . . ..- I .. .- . . ...- -
22! #ISTORTIO# CHfCK. COLD BEND I I I

1 11M . TABLE 4-2 AND FIB 4-2. I A I I

1 t 221 1 INSPECT ISINSIELDSS WELDS FOR I I I
I I RTPCRI C RAC KS. 191 I !

-4--------....- !......... . ..... .. .. . .. . .... t - - - i . . . .

*223 1 FLEX OUNT RZNIF OLDS ONLY. I
I RTP I S TAttOART UE IOLII A LOCKIRE

I tTH 892226-0 WIRE.
t 1 I RII. ........... N T R94 ,. . . . .. ..

-I-------.. - ..I-.................. .. ...... . . .. . ...- . . . . . .

t " 224 1 lUPLACt "AGED C0RUUiTION CHAMBER It I I

S*tTPiCB I ELi. I R I I
SNOT WI

f-- 2- - 1 .. . I.-L . . . ...... ....... . . ... H FOR -INJECTION*.j ,I227 t DRILL HOLI[S FOR SILICONE INJI[CTION, t I I
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i #ITAOKOP N W., I1?I TO 69 ACCOMPLISHED t1..IIECH1"P20"0"i" ." ''- ', - '-  .... ..-,- I--n -.aenb.. . . .... ... .................. .....- -- I 'I... . . .. -
( I,- 210 J WICT SILZOCNE, SIAKE RANIFOLO, TRIM I

- y# RP I O 8 IZLZCOt ANO INSTALL PRO7EC- IW I f
I $ tZ SKEr0T-ROUTE TO #UYLD-P-RTFCS. II

4 1 290 1S tP(CT NOZZLE BODY. IAW Fla. 4-3 a I
SI lNTPcS I PA& , 4-36. mi I I
! I A. t~IO INSPECT SEATS AND THREAOS I I

#I I to LAP SEAL SEAT IF NECFSSARY I I
I C, INSPECT SEATS FOR DEPTH Ii
I I1NRIONS.
I ASSURE SEALING SURFAC-3 ARE WITHYN i I

I I1 .0003 PLANE. I

I ! 300 1 PLUSH NANIFOLD I
4 ! ' t 1 I

i 310 1 INSTALL SEALSv NOZZLES TAB LOCKS I I
; 9 I R I I

1 I 320 1 ASSURE COkNECT NOZZLES AkR SELEaTO, I I I
I TORGUE NOZZLES 425 */- 25 IN/L8S t I
I SFE TALE 7-1. I t I
! I ACT -------------- I

I-------... ---........ ...... ... . .. ... .. -. ---------- . ..! .. .

I 330 1 OENrIFY PART NUMBER: I I I
I R I I I., II IDENTIFY SERIhIL No=

1 t 340 1 CAP NOZZLES 8 PROTECT INLET FLANGES I I I
I I IN l I I

I i 350 1 ROVE TO Aind RECEIVE FtOff rEST, I I I
I I I SLO0 3108, TPCT. I

1 I 360 1 PEFORN DISTORTION CHECK, PERFORM I I I
i I COLOSENP IF REQUIRED. CHECK FLANGE I I I I

I I ALISONUT. SLEEVES TIGHT A FLAREO A 1 1
tI I UI TWSOCKS. , 1

I #U IR, LO MUST 8 RE7ESTEO I I I I
I OsL 5 r11N TO COMPLY WITH TO. I I

1 . .. .. m ... . " -

t 1 _ 365 e' T -NATSILDS 4 WELDS FOR t I
+ I I MTPC6I I 11. I I I I
I .......-I-..-----.. ---------------.......... .. ..... .......... . . .----.....I -...- 1+

1 38 1 ILD CRACKS I I
* I RTPIV 1 REQ........... NOT REQ.. . -$ I I I
I ........-I.- ---- i--------..- . . ... ... ... . .. ..-- -+- . ..-- 'I . . . .

! 1 370 1 CAP ALL POIRTt, SECURE ALL BOLTS TO t I I
' I MTPCD I FPAI! AND ASSURE PROTUCIIVE GASKET I N I 1

t $ I ON INLET FLAMBS E I
/" . ..., .. ... l.. ....... ... .. ... . . .... ... .. ... . -. .. -.... j

138 I AFTO FOSR 349 CORPLETIEO AS APPLI- I I I I
.+ tI CABLE S1 FORVtARO1O Fbr PROCESSING. I

I 5 I 390 1 XivtLcr TAO s PRUCkSS PAPERWORK. I I I I
i I I Ct!Tu1FY TfRT THtS ENO ITEN HAS SEEN I A I £
- ' II 'OVERnIAULER IA" T.O., IC10, CURRENT I I :

" . ... ... .. ......... .. (c€ mT lpjEO) . . . .. ... . . . . . . . . . . . .
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1Z~.@1S# *~**--~-*-*-~*-**-**-**-*- ...- - *-*-

*STATZOI&tOP 9~#. I)7~VRK TO SE AtCORPtISHED 81S.RICHt1?~Pi20aOuI

- -.-----( 1 1-ZflON8~ SUPPLERE4T$ AND APPLI- I
I * ~~IEPR0CES~ ORDERS. 8 8

8 1 400 1 COMPLY VI1H 1~AO1 66-36w PARA 13. 1 8 I
8 1 7YPE WORK PE OI~%0 . *..

* I I
8 I I I I I

I I I I I I
I I I I I I
I I 8 1 8 1
I 8 8 I I 8 *

8 8 I 8 8 I
8 8 1 8
8 1 I I

I I 8 8 8 1 1
I 1 9 8 I I I
I I I I 8 8 I
1 I 8 I I
I I I I I
9 1 I 9 8 I
I I I I 8 8 I
1 1 8 8 8
I 8 8 I 8 8 I
I I I I I I I

8 8 8 8 1 8
1 8 8 8 8 1
8 8 8 I 1

k ~I' 1 8 8 8 I
8 8 8 1 I I 8
1 8 8 8 I 8 I
9 I 8 8 8 I I
8 I I I 8 1 8
8 I I 8 8 I I
8 8 9 8 8 I I
8 I 8 8 I I

8 8 1 8
I 8 8 8 1 1 I
5 8 8 9 1 8 8
I I 1 I 1 I
8 8 8 8 I 8
5 8 8 I 8 I

8 I I 8 I I
5 1 8 1 I I
I $ 8 8 I 8
* I I 8 I 8 8
I I 8 8 8 8 1
* 1 I 8 8 8 88 8 8 I
I I I
* I I 8 I 8 1
* 9 I I 8 1 8
1 8 8 8 8 8 I

(1%) I I 8 I 8 1
2

8 I 1 9
"S ~ I I 8 9 9 I

I $ 9 8
1 8 8 I 8 I I
1 1 I 8 I 1 8
I I I I I I I
N- *'~ -- -- - .-.. .-- -- -- .- - ', - - .' - - .....- -'-. - - - .' a . .. - - - . - - - - - . *
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42.0RISIPitOO NMR li3.#ft5AITY 14.PRUD 8kCGN/RCC 15.DATE BCHEO 16.04tE coP, I
I MTC 89131 1

-PAR-T N.U-R Bt.*11,1TE~ A I AL ftR 15/12.TEtH DATA/OPTIO$A.
I6.J8-25-3 8&336H 1

S------o-.-,CHO 43

1 117 12915007646062RUI

1I3.MtCtI4.QU1/E4O ITER NOUN II
I MAAJ4FOLD ASSEII#LY ~
-8NlEVE/f4AT!'Ar/d5P2O .. ...-

fiTAIC3'4UP NO0., 17.WCJRX TO SE RCUML 1HO S.lC14 9 P200

II 50199A 793011 291016319',SR I I
1 1 "GOLQ/NIC R.4.e 'I I

t I 0I200A 793009 k"?15910365194RU i I
* 'OLD/t4IC L.H," I I I

1 24664 8-10 211503 i431 i.3ORU I I

1 * 9810A 9246498-20 291N.031431131P.U II
II 0COP/mic R.N." i I I

1 49806A 8246499-30 29?15011431U-29RU I

1 49402A 8246498-40 2915011431129RUJ I f I
I "GOLD/NI1C R.H.'

I II END ITEM CONTAINS PRECIOUS MIETAL I
II (S0t4-tK[CXEL) PROCESS IAW MA01 65-4 11

13117 1010 1 RECEIVEr IDE4TIFY A AITCH. PAPERWdORK i I
I I ( CAUTION' MANIFOLD MUST BE PROPERLY I f
I I 4 MOUNTED TO HOLDING FIXTURE SPECIFIED II

I INI T.O'S. THEY WILL REMAIN MOUNTED I I
I ON 140&OEN FIXTURES AT ALL 7IMES II

II # utIInto F0SUZ OR REPAIR. I I I I
I IWVtGK ARE 10 ThIE SASIC T.G. I I I I

; I W9WM E PROCESS ORDERS. TECH t I
Oak~f U MhI 0ETAILED NOTES.,

i SARWINOS.p DIMENSIONS ANID I I
Itl to RESUIRING COMPLIANCE. I I I

I 300t1I 020 1 REMOVE XGZZLZ, PLACE IN APPLICABLE I I I
I RTPC5 I STONAU CONTAINE*. 1 0 1

I RIOt NOT REG I

* 40 1 ChteC 5IIppSNS F!XTUR!. FOR I I I
II DISTORTION* MORE ALL OVED IA I
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+ I I CHECK FLANOE ALIGNENT. S I

I--.---- I------.-.---- -. . . ...-.-.... . *- I ... . ... *I.-..-

1 1 400 1 CAP ALL PORT SI SECURE ALL LUGS TO I S
+, II I FRAIME. SM I I

f----------I ------------
I 10 1 4N I0 ROPER IDENTIFJCATION, I I I

1 429 iI 49 COPLETED A OWARDED AS I I I
CABLE. I

1 430 T I PROCESS PAPERWORK. I I I
i I CERTIFY THAT THIS END ITEM PtS I a I I

1 lIEN OVERMAULEO 1lA T.O., TTO, I 1 I
I CURRENT REVIItONS, SUPPLEMENTS ANO I I

I / I PPLICA*LE PROCESS ORDERS. I t I
• I----------------.. .. .. ......... ..... .... .---.. ... .I . ...

I I 435 t COMPLY WITH RAOI 66-36v PAR* 13. i I i i, I " In S I I

I TYPE WORK PERFORMEO ....... 1-- I(,. *- * .. ..... . ........ ................... .. ... ..- -. -.. . .I . . . . . . . .

. 1 440 ROVE TO PICK-UP STATION. II I If I i I
..' i t I t

I I 11 I I

I - - - -

N------------------ii..u...,i-.-,!.- !..i.-. . .
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4: CBJC4 * WORK CONTROL OCCURENT SC 1.OATE 89087 PAGE 1 OF 6 PAGES#

01 A 't I T4*PROO I I5.0T SCHEC 16.0AT E COAP

,PART NUtisR [#.ITEl1 SERI4L NR 81612.TECH OATA/OPTIDNAL
I,,! 2J-TF33-53-11. WP 010 00 88336H

! .. .... . "+''+L" ' +-- .. .... .... ... .... C HO 21
! IORODEL/D!SIOK/5ERZEf 1! .STOCK NR I

TF33-Pl-PV 1 9

113,fSC1.K4,HOUN/ENO ITEA NOUN
I RANIFOLD ASSY, FUEL FACI

I. ..--- $H, VE/AIATEAC/65920 ... ........ . ...... ......

ISTATIONIOP NO. i17.9ORK 10 SE ACCORN151,11F I IS.MECHI19"P"I 20""........ ~ I . .. .| .. . . ... ..... . ... . . . .. . . . . . . . .

I 98034A 79'251 2915-00-918-5720RV I
1 Ifl*34A 547512 2915-00-918-5720R4 I

I 1 98042A 483267 2915-O0-061-6839RV I
I A 564215 2915-00-061-8B89RV I I

fI I .483268 2915-00-061-8532kV I
I I 563217 2915-00-061-8692RY I

v~9#057 S751263 291S-00-S'18-5723RV I
I I - 7 2 2 - - 5 3 I

1 END ITER CONTAINS PREC.IOUS MtETAL I I
I (BOLD NICKEL) PROCESS tAM VAOL 65-4 1

3117 1 010 I RECEIVE, IDENTIFY & AITCH.. PAPERWORK I I
I I ALL REFERENCES ARE 70 THE BASIC T.O. I R

I I AND APPLICABLE PROCESS ORDERS. TECH I I I
I t I DATA CONTAINS DETAILED NOTER, 9

I 1 CAUTIONS, WARNINGS, DIMENSIONS AND I I
I t I TOLERANCES REQUIR[NS COMPLIANCE, I I
I I I I

1 1-1 1 CAUTIONS HANDLE AIFOLO WITH CARE. I I
I I NEVER TRANSPORT MANIFnLOS NOT PROP- I I I
I I 3RLY SUPPORTED IN FIX7URE, STRESSES I I
I i VILL RESULT IN RANIIOLO FAILURE. I I I

t .. . . j ........ -- --- .. .. .. . .... .. . . . .. -t- .. . . .. -
1 3001 1 025 ,!Pq S FROM MANIFOLD ASSY. & I I I I

I RPC AERO CONTAINERS. m I
$ I N].0PPORT & SECURE NOZZLE I I

iBI RIL REIIOVINi FUEL NOZZLES I
IOS gUMXTIAL StNf:E DISTORTION I I

tI v- illr9L-K WILL REGUIRE SCRAPPIN8 I I
* I I OU fllrANIFOLO. 9 9

I I 030 1 DISTORTION C"'Ck I I I
iII IR 1 1

If1 033 1 DISTORTION CHIECK COMIPLE790. CHECK I I
I+ f I INMLET FLANOE THICKNESS. I1 I

C 4 040 1 tCHfK SNIPPI*O FIXTURE FOR DISTR- I I I I
i *'ie, ALLOWED. I+ + i + +w.+., I- - -- -- f n++ +'+ +-.. . ....ww w........................ I...... ....... - . ... -

1 @0 iCL I*V T.oD. I
I l ItISoliOt HATR*HtIL03 OUST 5E 1 9 !

"aCo.. . . , ,



I CSEQ 04 WORK CONTROL 0OCUEMT * SC I.OATE 89087 PAGE 2 OF 6 PAGESI
115.0~6 F-4Pn -- ---- *

fsTikAtDiowsP No. I?.@REtt TO BE ACCOMPLISHED t1.nECX tP"I2O" 1
le-+ -- - .* - .. *...... - - 5 ... .- -

CLEANED FORt INSPECTION. IA ' " ... .-. " ....... - F * - - -- - - - - - -- - - ---+"+ +jOm,+' . .+. . ....... . ... . ..... . -... . .... . ..

1 055 t U1E NEATSHtEL(+ AS REQ.
I RTPIV I- I 1

I. ! 060 t ACID CHECX WELD !
I I1 REG NOT REG R t

1 I 090 I NOZZLE B0DY REPAIRS I
I ITPCM I A. FIa. 12 tIER ? 1 I

I I I AC7: I
S. FIB. 12 tTEM 1"

I I I ACT: I
I 1 I C. FIG. 12 ITEl 3 I
l I ACII

I 0. FIG. 12 lTER 5 I
I I I AC TI . . . . .

t 1 I E. WEAR OF GROOVES IN NOZZL Oi)SIS, i
I I DUE TO HEAT-SHIELD ROlION SHALL NOT I I i
I 1 EXCEED 0.0 0 IN. IN GKOOVE DEPTH. I I I

I WEAR ON LANDS IS PERISSIBLE PRO- I I
I VIDE 0 0D OF LANDS HAS AOT BEEN I

+ I I I REOUCEO. I

1 1 100 1 AS REQUIRED, REMOVE & REPLACE I I I
I I SLEEVES. IR I
I I RE-.-----------NOT REQ. I. .( , __ . ,_ ,,--._-o.-_..-...-.. . ..-. ...... _ _ ... .. I_ I, _

1 110 I DIMINSIONAL INSPECT LUGS RECORD I I
I 14PTCR I ACTUAL LUS THICKNESS. I

I i III I

I !R.H. LII..
I - -t

' I I CLOTR -.. . CLTR 6-.......... !
I I I CLSTR 2- CLSTR 7 !
I I I CL8TR3 3.--- CLSTR- - -I

I CLOT 4--------CLSTR8 ------ II 1 !... ...... , ... .. .. -- ... ... ... .... .... ... - ... . ....
1i-LOS & LUGS AS REQUIRED. I I

I I RTPlV *ITHIELDS 6 WELDS FOR I W I I
I I AlWUT.O. I It-.-..... I.....4 -~ .................. ........ -'I----

1 140 I f W RPLACE THICK LUG I I
I RTPC I WINS AS REQUIRED I I

------------------------------- NOT REO ...........

1 i142 INACHINC THIN LUGS. CK LU THICKNESS I

t ! 0.177 TO .,.f.8CHRGMETER) I
I I I

+~ ~ 1 CLOT* 1_...... CLSTR 5 ....
I CLtTR 2-- - -- CLSTR 6 1
I • $CLia ..... CLSTt t I

_ CLtTA 4 CLSTR 8 .

i I I

I I



- ~ --- ---

SiCC04, WORK CONTOOL OCUMENT # SC 1.OATE $9087 P*69 3 OF 6 PAGESI

TOISTA NIOP NO I.OK ACCOPLIS I Is.REG"I 91P 20"0C."', -'- -"I+d+ tn ... . *.-- ....-

-k \ 14 I APIR INLIET ADAPTER AND BUSHINDS I I
SC,_ I I*t,-------------NOT REG....._.._ M I

... .... I--~-..- ...... ... - I-' - -I

i 130 i FLUORESCENT PENETRA T 1N3PECT THE I I I
I FtTPXW t DNER AND OUTER LUGS FOR CRACKS IAW I N I

I .~ I I 1.0, 2J-1It33-53-17 SWP 010 02. I I

I 1 15 1 PERFORR FLEX MOUNT MOO IAi ToO, 1
i I MTPCM I 2J-TF33-5"2, SWP 016 04 I ft

I tRE, NOT REO. I I I

I I I RECFIQE, IDEN1IF Y, AND FERFORR t I
I MODIFICATION 10 FLEX MOUNT. I t
I ROUNT RANtFOLD 4 tACHINE OUTER I I
I MOUNTING AOAPTER3 TO OIMENSIONS I I

I I I AS REQUIREO. I
I DRILL TIWO HOLES (0.276-0.286) IN EA. I I
I OU1ER MOUNTING ADAPIER lAW FIG. S. I I

I : I1I INItTAL.L P/N 483260 BRACKETS I I
I I I PIN 303328 BOLTS, 4 PIN 454393 NUT I I I I
I II PLATES ON RANIFOLD. I I

I I REIDENTIFY TO PROPER PART NURSER. I
I . ... I..- .... I............ .. . ... .. . . .. . .. .- I.. .

1 160 I PERFORR OYSTORTlON CHECK, COLD I I I
I &END AS REQUIRED. I

1 165 1 INSPECT HEATSHIELDS WELDS FOR I I( (+JI TPCB I CRACKS. I R I

1 ! 170 I REPLACE LOOSE OR DAMAGED COOlkUlTION I I I
= I I RTPCS I CHARSER ELBOW I I I

I IIREO .1RE I I

1 210 I DRILL HOLES FUR SILTCONE INJECTION. I I I
I i RTPCflIRE .OTRE O .. I I I

1 215 1 REFLUSH RANIFOL-D WITI WATER TO I 1
t I NTPIV I REROVE CLEANING SOLUTIONS t I 1

. REQ. I it ... .. 1.. .. .i"... ..............-- -................. I -... . - . I .. .-

1 220 r + ISLICOME. i I !
IRTPI1I I I

---------..I-....... ~ .. . ... .. ... .......... .... . ..... I ,- - - - - - - - - - - ...1 230 RAMSPOLD/REfOVE $iIt ICON RESIDUE I
I TVIV I

1+ " 230 1 INSPECT NOZZLE OODY SEATS 4 THREADSI I I II #trPCl I

• i-.. .. I. . . . .. . . . . . . . . ... . .. . .. ... "... . . I - -.- . ...

1 260 t LAP NOZZLE AODY SEATS I I i
1 I I I R I. ! ~~~~~~~~~~~~~~~~~.........I......... I.........................................C....I... C*C-9)1 70 IFUH tNFLD

1 270 I FLUGH M9ANIFOLD. I IIIIA I II

(P I-' .. . -.. . ... .. . ... .. ... ... . ... ...... ..... £ . .. ! ..... i

1 280 1 PRIOR TO ASSEAL.Y, ASSURE CORRECT I I I
I t SEALS AND NOZZLESI ARE SELECIED. 1 ft I I

Si I I M0Sl0iiLE MANIFOLO 8 NOZZLE AlY I I
I I .I fIS ...-. . (CONT u o .. .... ..... .... ..... .. . .. . ..-



+; + I . . .. . - --: -+--.,.+tr- -
-  r ': -  

" +' .T .. . : _ -- / _ ,t,, *, .,- .. : -- ,=

-f :+ -- **:*4* ip,+6+~',. .u,... + . .w.. ...... .... . .. .... -.. j... .......
I C*5 '4 * WOR CON4tRtOL GOOCUNET .A SC iTE 8 87 PAG 4 OF 6 PAGESI

t#op t.O TO' SE *CCOPISHEQI.ECHf'P"120'"t

fy> $ I 2 3 1 I I
qZL.iESOV"+'I+- '"+ +  +""+*" I "I

f fI it ,,- B ..
o + . . .. .. . 5 -

.+I I .I . . . . .. . .. .. . . . . . .
r OX. I I I III I I NOZZLE I

IP/M I I l
I I I S
I I NOZZLE

II tPNZZL

"I I I .. . .. . . . . . . . . I

t i NUI SE ft6
S I t I SELECTED ...................
I I I NOZZLE O I 2 1

I NOZZLE BODY --- I

I NOZZLE
I t I NOZZLE BODY I
I" I I-------------------5l

1 I II

I I N NOZZLE I
-I-- -5- -.- - - - ..II

5-. I IEAL I II

- IELEI:TED II

II CLUSTER MO._ -.. ..... ... I
I I I

1 t NOZZLE BODY 1 2 3 I
1 I I

I I NOZZLE BODY III IDZREMSIION .... . ...... ... I

I PaI

a I I I III +I

L II -+ , . .. .. . ... . .........

I I +I.. .... . .......... -' I a

[ 1I i - --.... .. ... . .. .. . ....... I
11 I IW1O111.1[BODY 4 5 6 1!

a UZL BO I I I
I $ ozwzow i-- -- -- --

I I I o .. 5 --- 5.. 5 IOII
t ozi I 1

('. I t OItNElIIZON I t

" I I N ....-.... .... . I

I" I !ISE £CTED .* - - - -- -

. +!L ... .... 1 .......... §... ... . ..... ..-(-ONTE-U-D. - ' . ...



I C3EC04 W WORK CONTROL DOCUMENT m SC 1sDATE 39017 PAGE 3 OF 6 PAGES$I +.1 3 . o t o p, .1 6 , p o N /".. ..,.. . ... .. . . . . . . . ... . . .. .. . . . . . . .

IST+ArfONIOP NO. tlM.ORK TO BE ACCOMPLISHEoI C.RECN 19"P"120"G"[ -- ,+ . ': .. .. ." ..... . .. . .. .. . .. ..... ...... .......... .. ..... ..... .. . .. .. .. .. -.. ..

I cIM ER * I I I

I INZZLE BODY 1 2 3

I NOZZLE BODY
I I DIMENSZON

I DIMESIOI NOZZLE

I t NOZZLE I

I P/H

I SEAL I
1 1~ SELECTED I I I

I 1 II.OZLE BODY 45 6I I I
I I LE*........ .....................-- I I I

II N0ZZLE BODY
I DIRENSION

I I DIMEIN

I NOZZLE(Y I IP/m
t D1 IE N 1[1

I NOZZLE &O

I ISELSIO

I SELECTED
! £ CLUSTERt NO.. ...... ........ I

I ! NOZZLE BODY 1 2 3 1 1 1

I NOZZLE BODY
l O|DINENBION I I I

I N I I I
- - - - - - --.... . .. .. I

I I I I
I i.I I
I I ItI . . . .. .. . .I

1, I SELECTED .*

I 1 I , -- - - .. .....

i I INOZZLE ODY 4 6 1 I
I I .l I I

'II I NOZZLE BODY 1I I
IOl 0PtENSION I

I si malI I NOZZLE I
-. I I 0NIRNSION ... .. ..

I II
2? U I OZZLE-----T11 1

.I I I l



, CSEC04 f WOR CONTROL CUENT SC 1.ATE SO? PAGE 6 OF 6 PAGESI

sTOf, 031 DO uIf AccosiplusNo I IS.RECH19 "P 120 "C.. .... .. .....................

I If I

I " I .. .. 
'

J 290 IhLL SEAL, NOZL-S8S TAB LOCKS. I I I
I I ANO, TORQUE NOZZLES 450 +/-50 IN/LB fl 1

II 320 1 IDENTIFYs P/. S ER t* .... .. II I
.1 t I !I 1

1I 330 I CAP NOZZLFSP PROIECI INLET FLANGE.
I ;I Itt 1

I f 340 i OVERHAUL OPERATIONS A PAPERNORK PRO- I I I

! . . .. I . ... 1 ...~ .. .... . .. .. . . . . . . . . ... .I . . .I

I 3108 t 350 I ROVE 10 £ FROM TEST &LOG 3108. 1
I I I ATTACH RUN SHEET CTF.CO4. I

I P/0-351 340 1 PROCESS THROUGH FINAL AS9Y. t
l I I I I

1 1 370 1 SLEEVE3 TIGHT S FLARED, SET TABLOCKS I I
I I TPCB I
. . . -. .. . . 1-. .. .. ... ....... . . .... .. ... . . . . . . I - - - I . . .. .. .. .

. 1 380 I LAP INLET ADAPTER. MOVE TO RTPCB I I
( ' I ATPCM I MEASURE INLET HEAD IHICKNESS, I f f

I 0.260 IN MIN ACT__.-" -.. . .I-... ....! .... .........-. - .........'."_",.- ,_ .,."-.- . ........

1 1 390 1 PERFORR DISTORTION CHECK,
I I MTPC8 I CHECK HEATSHIELDS A40 WELDS FO3R Fl

I I CRACKS AND LOOSE HEAT SHIELDS. I I
I I CHECK FLANGE ALJ O~flENT.

I ------- I .. .. . I .. .-. . . . . . ... . . . . .-. . . . . . . . .. ... . . .

I 400 f CAP ALL PORT8 SECURE ALL LUGS TO I
II IFRE I I

I .. ..--... ..--. ....... ............................. .... ....

I I 410 I 0IIs OfPlOPER IDENTIFICATION. I I-------- .. ... 'I " -. ... .... ......... ..,... I .....
11 420 0It4 iOMPLETED S POKMARDED AS I

11430 ?.TAS 4 PROCESS PAPERWORK. I I I
I f I CERTIFY THAT THIS ENO. ITER HA Fl

I EEN OVERHAULEO iAV 7,0.v TCTO, t
I CURRENT REVIM ION8, SUPPLERENTS ANDI I

I I APPLICAtLE PROCESS ORDERS. I

1 435 1 COWLY WITH NADI 66-36, PARA 13.

I TYPE WORK PERFORME0G ................ I!

440 J NOE TO PICK-UP STATION. I
I I' I R I I
1 1 !I

I; r, I I 1

I ' 1 I

IS :llIIIIIII •I III I I1



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

CS CI 4 *WORK CONTROL DOCUMfENTr SC.D~ 98 PAGE I OF 6 PAGES1

12.ORZO/PROD Nk AUOI 14.PRUtO S C)101N/RCC 13.OATE SCHfEO 16.DATE CORP I
4 A TP'CSE 1 49131 1 1

*PART' HUMlER 9TTCI SERIAL MR 16/12.TICH OATA/OPTIONAL
~ S I2.A-TI33-53-11. WP 020 00 88336H 1

I MSANIFOL.D ASSY, OUEL PAC I

!STAr1Ol~tO$- 40, 117.VI 10~ SOE ACC?1 f) I10AEH~9II2t. ~

1 94034A 79)1251 2915-O-91a-37.'0RV II
I 940ft34A 547512 291S0-00 -?1-720V I
i 9AO420 483267 2913-00-061-88ItN' I

9804O2A 563213 2915-0-061A V t I
V4043A 4&34269 2913 O0-061-8S?2RcV I 1

1 i8fl043* 5,63217 2915-QO-061-S9?2v 1
I 5EA~?47513 2915-00-918-5723R I I

I -I END hrlS CONTAINS PRE.0LJ3 MIETAL I I I
t -I (SOLO NICKEL) PROCEEEiS lAW RAOI 6-5-4 1 1 1

( 3117 1010 1 RIECEIVEt IDENIIY I sTCH. PAPERWORK I f
11 1 ALL REFERENCSS ARE *(0 THE eASIC T.13. I A

i ANO APPLICABLE PROCkSS URO&ERS. TECH I I I I
I I DATA CONT6INS DETAILED NOTES,

I I I C4tJTION~r WARNINOS.o DIMENSIONS AND I I I
II I TOLERANCES REQUIRLMSE LOMPLIANCE. I I

II I CAUTION HANDLE MANIFOLD WITN CARE. I I
I NEVER TRANSPORT MANrFflLV8 NOT PROP- I I I I

II ZRLY SUPPORTED IN FIXIURE. STRE~SSES I I I I
I~ WILL REPULT IN #ANI)tD FAltL!RE. I

1 31)01 1 020 1 ,WX7Ltb FROM MANtFIV 4SY. I I I
NTPCD V*IAGE CONTIANE. R I

009-~1R NWPPURT & SECURE NOZZLE I I I
I I~inWRl IWILE REMOVING FUEFL NO/ZLES I I I

G W#IPLOS WILL REQUIRE SCRAPPING I I I I

11030 1 DISTOR'ION CNECK 1

1 035 1 41SINTION CHECK COfMPLEIEDe CHECK I I i I
$IIINLEt FiANPE THICKN4ESS, M I I I

* I ~~ACT'.

1 -040 1 ClHECK S#IPPtMS FIXTUIRE i-OR DISTDR- I I I

t XltERIOR 1EATS7EL2S MUST 81 1 91 1 1

(CN !IO



*Ix*- IsV x - Pew - -- -- .- -_ __ __

CAA

* ISATUN1 0. 1-7WOI YfO HASE C0LIO~ A AS REc0.P~20

1 060 4 AtID CHEC( WE1 I
I RE NO r RQ AR I

I tO00 1 MUZZLE $0IVY ftIPAIP4 I
I IRTPCA I A. F16. 12 rIFd I P1 1 I
I I AC1; f

I S~. Fit). I.;,F~1
$ ~~~ACT*.. - ..-- I

I I I C. F16. 1.2 r 3*

I ACT I

I I E. WEAR~ OF 800OV5, INfZL IOIS
II DUE TO HEAT-3t11LD AITON SMALL NOT i

I EXCEED 0.051) IN. IN 3kOVE DErtH. 1
1 WEAR ON L0NDS IS PERM)SSIBLE PRO- I

I I I VIDEe' ) 0Of LANDS HAS 001 BE.-: I I
I I ~RED'CEO. I I

I I 10C I AS REQaUIRED, REP-DYIV REPLACE I
I I ~bLEEVFS. 1

IRT~G. . f REG.- ~ I I

1 110 1 DIMEN4SIONAL INSPELT LOSGS RECORD i
I APrON I ACTUAL LUR THICKN4ESS. I 1

I I I R.34 L.14. I I

I CLTR . C LSTR 5 1

I ICLSTR3------ --- C .ETR 6-
I I CLSTR4 3--_------STR 7.I

II CL I _ - L T I

I120 1 W4TSHVELOB & LUGS AS REGU!RED. I I i
II NTPIVW- %CT K*T8HIELDS 6 WELDS FOR I W I

I I I" T.O.

1 140 It 8* REPLACE THICX LUGI
f I "Tpc" I VhhhImO AS ReQUIRED P1

11 142 1 6ACHINt THIN LOIOS, CK LVS TNICKNESS I I I
I11 0.177 TO 0.161 (0.0.81CHROMETER) I I

1t I

I... CLT 1-___ CLSTR 5 -- I
(* I CLITR 2-. CLSTR 6

4~ ~ 1,1CLSTA 3____ . CLSTR 7 I I
I 3'f 4____R CLSTRS A



I CSCCQ4* 'WORK CONTROL OCUMENT s c 1.04TE 99087 PAGE 3 OF PAGES I

tSTAZ~ttOPMO.*17M~fI( 1 REACLAPL$HE 2.4ECHI 1P120O"i

14,t tINLET AfAP1EI AND BUSIN1GS I

15 13 PLSESCLT PXTRI~ PJSFECT THE I
UI TPIV t INNERft ANO, DOTF~ LUGS L1K CRALKS lAii 1 4 1 1 1

14. 6.4J1F1 53- W 1 2.

1 155 1 PERFORMf FLI-X M OUNT ACVL TAWJ T.. I I
f ftTIpc1 I 2.l-TF3:3-53-.2# so"06''

III Rig NO RE.

I iOUt*! FANIFOL.0 flAf.4i'. (UT E R i I I
I ftUATtHS ADA::TvJR3 TV DIM;.IVNS
Au REQU1RE0. I

I DRILL TWO iOLFS (0.76-O.Z86) IN4 EA.
1 4 OUTER fOUNTING ADAPIER 4 FAIG t. C. I I

1~ ~ I NSTALL PIN 483260 $-ACKEISI
I P/N 30332A~ ROtTSr & P.'N 45C,0Y3 ?if I

II I PLATES OM MANIFOLD. I1
II REIDEN4TIFY rO FRFE )'Al( huftFR. I I I I

1I 160 1 PRORMt OTOT*ON CHICK. ('1t 0
I f I $END AS RFUtIRED. I t

1 165 1 INSPECT HEATSHIILDS WiLDS FOR I I I( MTWPECR I CRACXS. mf I I

1 170 1 REPLACE LOAOSE ON~ DAMtAGED) I7UftUSI ?C I
I "IftPs I cKARRJR ILO Af

I I f E #0 REG-1

1 210 1 DRILL. HOLES FOR S1LYCN1F 1N.'ECTIt'N. I
I TPCR I la I W. - I

t1 213 4 REFLUSH HNWFOLO bIiH WATER TO I
II FTPIW I REROVE CLEAMINS 3OLUTION3 A f I I

I I R I..NTREG 1

1 2"* *LICOME.
I RYPIN 1W, 1

12"_ IPOLO/RE'iCVi 51L 1CON RESIDUtE I I i

1 250 t zgPtCr NOZZLE 9O0Y SLIeS &tHREADS III
I flpCs I I R I

1 1 260 1 LAP NOZZLE 540'Y $E.ATS I I

C1 270 1 FLU2# RAIFOLO.

t 280 1 PiOR~ TO ASRER5LYr ASSURE CORRiECT I I I

I~ ~ I I SELS 6110 NOZZLE 7S AkZ: SIELECIED. If
f *01RKOiL 11AMIOLO 8NF#ZZLE ASSY I

j *---~~~~~ (CONTtNUED? . . . . . ... .)



titCO4 * IfK~NRI (UETw1.OATE 89097 PAGE 4 OF 6 PAGES'l

ItfTAUVTlbOP NO'A 117.010fiK TO SE ArCOffPLIIRMED - 1.E HI'12 t

I 'T IZLE DODY 1 2 3

I II NOZZLE $coy

I~ I NOZZLE 1

1 1 I ~P/M

I I SELECTEO

I I NOZL BOD

II -IEN IO

I SEZLETED ' S6

1 I I '.. . . . . 2 1

III IOZE BD
I

P t DINENS!ON

I 1~ NOZZLE II I

II NOZL 900 4I

I I NOZZLE. 690

II I NOZZLE

It SEAL I I
f I SELECD) 7 1



I C$EC 4 * VORX CONTROL OOCUmKNT * SC I.OATE SVOS? PAGE 3 OF 6 PAGES1

hSTATIIoKOP NO. t1?.VtORK TO BE *CCORPLISHEO 18.RECHi O"P"I20""
- ...K ... ..- - -- 1 . I . .. -....

I NZZLE IOY 1 2 3 1 1 1

I NOZZLE BODY !
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