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WORK PLAN FOR MODIFICATION 

OF THE AI-MSG 

I. OBJECTIVES 

The objectives o f the  AI-MSGModification Project a r e  to 

perform the engineering, fabrication and related activities which 

a re  required to modify the Atornis International Modular Steam 

Generator (AI-MSG o r  MSG) for use as  a tes t  article i n  the Large 

Leak Test Rig (LLTR). The objectives of the LLTR tests  of the 

modified MSG a r e  to: 

1. Verify the integrity of the A I  reference LMFBR 

steam generator design during major tube leak 

events, 

2. ' Provide information for verification of methods 

for analyzing major tube -leak transients, and 

3. Provide information for establishing relief system 

characteristics during major tube leak events. 

11. SCOPE 

The scope of effort covered by this plan involves those 

activities necessary to modify the exlsting At Modular Steam 

Generator (MSG) for use as  a test  article i n  the LLTR. These 

activities include engineering design of the modifications, dis- 

assembly of the MSG (AI will cover a portion of the disassembly 

costs i n  conjunction with contract AT(04-3)-813), manufacturing 

and Quality Assurance required for the modification, acceptance 

testing of the unit and transport of the unit to the LLTR site. 

The concept for modification i s  shown i n  Figure 1 (Drawing 

N030330015). Key personnel a r e  listed on Table 1, along with 

their project responsibilities. The work to be performed i s  divided 

into three elements; Program Management, Engineering, and 

Production Operations. Tasks within these elements for which 
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AI MSG MODIFICATION 

PROJ ECT' RESPONSIBILITIES 

Administration 

Data Control 

Design Review 

Engineering Design 

Facili t ies 

Handling 

Health and Safety 

Inspection - DeSoto Facili ty 

Santa Susana Facili ty 

Material  and Process  

Manufacturing - - DeSoto Shop 

Santa Sus ana Shop 

Manufacturing Engineering 

Production Ope rations 

Project  Manager 

Purchasing 

Quality Assurance Engineering 

- St ress  h a l y s i s  

Thermal  Analysis. 

Tooling 

Welding 

R. C.' Pendleton 

J. C. Stanley . 

W. B. Haigler 

R. L. McAlpin 

D. A.' Sheptknko 

F. C. Burnett 

E.. L. Roddy 

W. T. Ford  

W. T. Gabriel 

C. C. Woolsey 

D. W. Hebdon 

W. W. Dillingham 

L. F. Haas:e 
. . 

L. T: . Bogaert 

J. P. Page 

L. P. Simpson 

T. D. Williams 

. A ,  Carnazznla. 

W. Dauterman 

E. M. ' Mouradian 

M. Moessler  

L: F. Haase, 

. . 

NOTE: See QPI-030-330-001, Appendix XI fo r  Line Organization Charts  

* 
. . 

: 
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I 

financial responsibility is assigned and for which costs a re  

, separately collected a re  assigned subaccount status as  shown in  

the Work.Breakdown Structure, Figure 2. All of the work described 

i n  this plan is to be performed under one General Order, GO 09036, 

"AI-MSG Modification for LLTR"; i t  has been assigned an AI Model 

number of "030" by Engineering Data, and all supporting documents 

will carry the category number of "330, " which i s  the A1 WBS number 

for steam generators. 

Brief des.criptions of the activities to be performed under each 

of the subaccounts shown iri the Project WBS follow: 
! 

A. Modification Engineering 

Documents which a re  expected to be issued'  as a result of 

Modification Engineering a re  listed on Table 2. The configu- 

ration Sumpary (CS-030-330-001) for the MSG Modification 

will l i s t  all controlled documents. 

1. Design - SA33610 

Effort under this subaccount will 'include the preparation of 

a design layout, detail engineering drawings,, an assembly 
. , 

drawing, and an interface c ~ n t r o l ' d r a w i n ~ .  

2. Stress - SA33620 
. . 

Effort under this subaccount i s  directed to the preparation 

of two s t ress  reports: 1) an interim report which supports 

preliminary design and the procurement of long-lead materials, 

and 2) a final report which provides the detailed analyses of 

the design of the modified MSG in compliance with the 

cri teria contained in  the Design Specification. One or  more 

supporting Technical Information (TI) document(s) may be 

issued as  reference material for the s t ress  reports. 

3. Engineering Support - SA33630 
. . This subaccount covers engineering activities of lesser  

cost impact than Design or Stress. The costs of these 
. . 

activities can be followed, to the extent necessary for control, 

using the weekly project control ("z-tab") reports which show 

the name and number of hours spent by each person charging 

the subaccount (see Figure 3). Activities under this subaccount 

* 
-A_. .  ^. ,. ' -  - -  -' -- 
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Drawings 

Concept Layout 

. . . Detail Assembly .. 

Flange-Welding Neck 

Leadout As sembly- Thermocouple 

Elbow Assembly 

I Cap- Thermocouple Eeadout 

Sleeve -.Thermocouple Leadout 

Instrument-External 

Specifications 

De stgn 

Materials (Short Form) 
Forgings 
.Tubing 
Welding Filler Wire 

. , Plate 
Tubing 

Material Proce s sing 

. . 
Reports 
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Thermal Analyses 
Stress Analyses 

,Design Review 

i 
I 

I , . 
I . . 
i 

i 1  - 
FORM 719-P W .  3-73 , 



Z B  SEr 
~3 
95- 
3 @ 
(D - 
2. 2 
2 g 
3 3 
3% 
Ob' 
0 T Z  



Atomics International Division N O  WPL-030-330-001 
- Rockwell International . .  PAGE.. 10 

. . 

a r e  as  follows: 

(a) Specifications Activity 00 1 

Effort under this activity i s  directed to the preparation 

of the Design Specification, orie o r  mo're Materials Process 

Specification(s ), and one or more Materials Specification(s ). 

.The Design Specification is; the "source" document 
i 

for all design, analysis, fabrication, and examination 

and acceptance tests to be performed under the MSG 

Modification project. It  will provide a detailed description 

of the intended service (sodium-water reaction conditions) 

of the MSG, design data, applicable codes and standards, 

and essentially all other necessary information. A dr.aft 

i s  to be issued very early in  preliminary design, to be 

followed by a formally-released version which will be kept 

current with regard to the requirements that will be 

developed during the course of analysis and detail design, 

of the Large Leak Injection Device (LLID) and the LLTR. 

In addition, this activity will include the preparation, 

coordination, and release of Materials and Material Pro- 

cessing Specifications based on input from the Materials 

and Processes activity. 

(b) Materials and Processes Activity 002 

This activity will, within the context of the codes and 

standards specified in  the Design Specification, define 

supplemental requirements or precautions to be taken in  

materials purchasing, cleaning, machining, welding, 

I brazing, and heat treatment. The results of this work 

a re  a direct input to the Materials and  ater rials Process ~ . .  
Specifications ,to be prepared under the specifications 

activity. A TI will be prepared i f  there a re  any unusual 

aspects which deserve traceability of requirements. 

(c)  Thermal Analysis Activity 003 

This activity will analyze the temperature transients 

and thermal gradients in the MSG before, during, and 
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after the sodium-water reaction events and provide pre- 

dictions of metal temperatures as'input to the s t ress  

analysis . 
(d) Design Reviews Activity 004 

This activity covers the effort required to coordinate, 

perform, document, and follow up the two design reviews-- 

one internal, and one with the customer and the technical 

manager--that a re  planned for this project. 

(6) Other Support Activity 005. 

~ n ~ i n e e r i n g '  support of a Ginor level, which cannot be 

directly charged to one of the above tasks, will be performed 

under this activity. 

Modification Fabrication 

Documents which a re  expected to be issued as a result of 

Modification Fabrication are  listed on Table 3. The Configu- 

ration Summary ((3-030- 330-00 1) .for the MSG modification 

will l ist  all controlled documents. 

1. Planning and Support 

(a)  Fabrication Coordination and Control - SA33110 

The coordination and control of Production Operations 

activities at ' the DeSoto and Santa Susanna shops and 

assistance to the Project Manager i s  covered under this 

subaccount. 

(b) Quality Assurance Engineering - SA33 150 

This subaccount covers the preparation of a Quality 

Assurance Functional Plan, which describes. the QA 

functions and responsibilities in  meeting the requirements 

of the documents set  forth in  the QA Program Index. 

In addition, detailed quality control and inspection plans 

and procedures, related documentation and laboratory 

eupport a re  funded by this subaccount. 
I 
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TABLE 3 

FABRICATION DOCUMENTS FOR MSG MODIFICATION 

Manufacturing Plan  

Quality As s u r  ance Functional Plan . . 

. . Quality Acceptance Procedu're 

P r o c e s s  'procedures  

Non-Destructive Tes t  Procedure  
, . 

'Shop Drawings 
. . 

Welding Qualification Certification 

Non-Destructive Examination Qualification Certification 

Manufacturing Production O r d e r s  

Procurement  Packages 

. . 

FORM 719-P RFV. 3-73 
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(c) . Manufacturing Engineering - SA33 120 

This subaccount covers the selection of processes (in 

accordance with the requirements of the Design and 

Materials Process Specifications), preparation of flowsheets 

detailed planning and scheduling, preparation of shop 

drawings, identification of needs for tooling, a pro-rated 

share of the Materials Control Center costs, and prepara- 

tion of Production Orders and Proces.8 Procedures. 

(d) Tooling - SA3 3 1 30 

This subaccount covers the cost of the design, 

fabrication, and check out of special tools which a re  

required for the MSG Modification. 

(e) Welding Qualifications - SA33 160 
. . 

. . 
This subaccount covers the preparation of a weld map 

which shows, for the MSG modification, the location and 

sequencing of each weld, and the procedure to be employed. 

In addition, the effort required for procedure and weld or 

qualification, if uniquely required by the MSG modification, 

is '  charged to this subaccount. 

2. Procurement - SA33300 

The costs of productive (end-item) materials and the 

cost of labor for the preparation of purchase orders, evaluation 

of bids, contract award and follow-up are  assigned to this 

subaccount, as is the cost of source and receiving inspection. 

3. Fabrication O~era t ions  

(a) Fabrication and Assembly - SA33400 

The costs associated with the fabrication and assembly 

operations for the MSG modification, both at the DeSoto 

and Santa S u s a y  facilities, a r e  collected under this 

account. 

(b) Heat Treatment - SA33460 

The cost of he i t  treatment, anticipated t o  be performed 

at A1 under subcontract, and the relatedhirect  AI charges 
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i n  support of this subcontract a r e  assigned to this sub- 

account for ihe purpose of improving cost visibility. 

(c)  Handling - SA33470 

The cost of handling, including the cost of the sub- 

contract with a qualified rigger, and the preparation of 

'detailed plans, procedures, proof tests  and related 

inspections a r e  assigned to this subaccount.. 

C. Program ~ a n a ~ e m e n t  and Admiiiistration - SA12 100 

plar&ng, management, and 'control of all  technical aspects 

of' the LLTR is the responsibility of .the Project Manager. The 

Project Manager i s  the primary interface with the Atomic 

Energy Commission, General Electric, Liquid Metal Engineer- 

,ing Center, other related activities within AI, and any other . . 

organizations which may interface with the program. Work .. . . 

i n  this general a rea  will include preparation of this .Work Plan, 

a Program Plan, the Quality Assurance Program Index, cost 
' . .  

estimates, management of all document submittals, progress 

reports, internal and external design reviews, and coordination 

meetings. These a r e  listed in  Table 4. In addition, detailed 

recommendations regarding the codes and standards to be 

applied to the MSG Modification will be submitted by letter, 

by the Project Manager. 

program Administration activities, which a s s i s t  the. Project 

Manager, a re  the distribution of weekly ~ r o j e c t c o n t r o l  tabs; 

such as  shown in  Figure 3, monthly Cost Reports, the develop- 

ment of networks, such as  shown i n  Figure 4, and related 

assistance in  manpower planning, as  shown in  Figure 5. 

In addition, Program Administration tracks progress, on a .  

weekly basis, relating to program data requirements which a r e  

generated by 'the Project Manager, the 'contract, and/or 

Agreements and Commitments. This report, a sample page 

of which i s  presented as  Figure 6, i s  distributed to those 

with responsibility for action, the Project and 'Pr0,gra.m 

r J 
FORM 719-P RE,'V. 3-73 
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LLID for  u s e  with LLTV 
Interface  Control DWG. 
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Interface Control DWG. 

Date for  f u r n i ~ h m e n t  f o r  
LLTV Interface Control 
DWG. 

P r e p a r e  MSG Interface 
Con'rol DWG. 

MSG hfodification for use  
in LLTR. F o r m a l  $ Est. . 
for  in i t ia l70 day period 

Submit recommendations 
.[or Lodes cr a tanaaras  
to be applied to MSG 
Modifications 

Selection of Code* and 
Standardr  to be used on 
MSG 

REFERENCE, RESP . DATE , DATE 
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Managers, and to the Vice President-LMFBR Programs. 

111. SCHEDULE .MILESTONES AND MANPOWER 

The schedule and milestones for MSG Modification and inter- 

I .  relationship between various activities i s  shown on Figure 4. The 

manpower predicted to be needed to accomplish these goals i s  also 

shown on Figure 4. 

The milestones for MSG Mqdification a r e  summarized on 

Table 5. 
. . 

IV. END ITEMS AND APPROVALS 

The end items of this Work Plan a r e  the modified MSG, the 

enginkering documentation which provides the r e q u i r e m e ~ t s  for the . 

modification;(generally i n  the form of a dllawing or  specification), 

the fabricatidi &d inspection records which provide assurance that ' .  

I the requirements a r e  met, and the related Quality Assurance and 
. . 

Program Management documents and reports. 
. . 

Approval requirements for various .documents issued. on this 

program a re  k n m a r i z e d  i n  Table 6 and a r e  shown on the Configura- 

- tion Summary. 

Materials procurements i n  excess of $25,000 will be approved 

by AEC-SAN in  accordance with the provisions of Contract AT(04-3)- 

824. 

The distribution l i s t  for correspondence relating to working 

documents will be as  shown in  Table 7. Correspondence relating 

to manufacturing and quality assurance "hold points I '  will be limited 

to AI, GE, and'the RRD Site Representatives at AI and' GE. 

V. MEETINGS AND K E P O K T S  

Progress  reports will be submitted in  accordance with GE 

I let ter  GE-AI-FW-W.-PA61-00.0-0 "Reporting Requirements for 

I Programs for which General Electric i s  Technical Manager, " 
I J. M. Case to J. S. McDonald, R. 0. Barratt, A. Lohmeier, 

dated October 8, 1973. This letter provides format instructions 

I: 
FORM 719-P REX. 3-73 
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TABLE 5 

MILES TONES 

MSG MODIFICATION FOR LLTR 

Init iate P r o g r a m  

p re l imindry  Des ign  Review 

Complete Drawing & Spec Release  
(Except Notch Tubes)  

S t r e s s .  Repor t  I s  sued 

MSG on  F loor  Roll 

Notch Tube Design Available (111174) 

I s s u e  Welding P rocedure  (31 1 /74)  

First ~ns t rumen te ' d  Tube Insta l led (4120174) 

Notched Tubes Installat ion & Elbow Re- 
i n s  tal lat ion Complete (71 15/74) 

P o s t  Weld Heat T r e a t  Complete (8121174) 

Pneumatic  T e s t  Complete (91 1 /74)  

Deliver MSG to LLTR (91 151.74) 

FORM 719-P REX. 3-73 
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TABLE 6 

A1 MSG MODIFICATION 

DOCUMENT APPROVAL REQUIREMENTS I 

LEVEL 1 
Originals and changes identified by A I  

I t em Description Identification 

a s  hairing a significant scope, schedule, 
o r  cos t  impact  to  be approved by 
GE-BRD and RRD. Other changes 
permi t ted  but m u s t  be  submitted to 
GE and RRD for. information. 

t 

1. AI-MSG Work Plan  WPL-030-330-001 I 
. . 

~ 0 3 0 3 3 0 0 1 0  2.. Detail Assembly Drawing I 
3. Design Specification ST030N330001 . . 

LEVEL 2 
Originals and changes to  be approved 
by GE -BRD. Information copi'es to  
RRD. 

Quality P r o g r a m  1nd& 

5. Quality Functional P l an  QFP-030-330-001 I 
6 ;  Specifications (l isted i n  Item 3, above) 

which are unique to  4 - M S G  modifi- 
cation TBD 

7. Interface Control Drawings NO22300006 (shee t  1)  

LEVEL 3 
Originals  and significant changes to  
be approved by GE-BRD. All changes 
m u s t  be submitted to  GE and RRD 
information. 

8. Manufacturing Flow Sheets 

LEVEL 4 
To be submitted to  GE and RRD for  
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TABLE 6 (cont. ) 

. . A1 MSG MOFIF'ICATION 

DOCUMENT APPROVAL REQUIREMENTS 

Identification 

10. P r o c e s s  Procedures  

11. . ~ x a m i n a t i o n  Procedures  

12. . Hoisting and Rigging Procedure  

1 13. Configuration Summary 
14. Non-conformance Documentation 

15. Quality Audit Reports 

TBD . 

TBD 

TBD 

TBD 

TBD 

I 16. Quality Status Reports TBD 

1 17. Monthly P r o g r e s s  ~ e ~ o r t s  ' TBD 

Biweekly Cost  Reports TBD 

LEVEL 5 
To be submitted to  GE-BRD pr io r  to  

. . installation of MSG into LLTR, . . 

1 1 9 .  Quality Records 

Check Lists,  EX-in~tions, Tes ts  and 
Inspections 

TBD.  .. 

TBD 
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TABLE 7 

DISTRIBUTION FOR "WORKING DOCUMENT" CORRESPONDENCE 

No. of With 
C o ~ i e s  Encl. 

RRD-HQ (Division of Reactor Research & 
Development - U. S. Atomic Energy 
Commia sion, Washington, DC) 

As st. Director of Plant Engineering 
Chief-Heat Exchanger Branch 
Chief-LMEC Branch 

RRD-SO (Senior Site Reps., Site Offices) 

GE (General ~ l e c t r i c )  
A1 (~to i -n ics  International) 

AEC O ~ e r a t i o n a  Offices 

SAN - 
Director- Contract Services Div, USAEC-SAN 3 X 
Director-Office of P r o g r h  Co'ordination & 1 X 

Management-Industrial Contracts USAEC-SAN 

GE/BRD (c /o  BRD ~ o c u m ' e n t  cont ro l  Center)  

(P rogram .Manager,' TechniCal Project  Engineer, 
Task Leader, Manager-Materials .'& Projec t  
Control, Manager -Heat. Transfer  Equipment 
Systems, Fi le  1 
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and distribution lists for weekly, biweekly, and monthly reports. 

i The distribution for the "working" documents. listed in  
i 

Section IV of'this .report will be as shown on Table-7. 

. Meetings planned for the MSG Modification Project, and 'the 

frequeno$ and participation at each, i s  Bhown on Table 8. 

FORM 719-P REV. 3-73 



Atmics lnternationai Division 
Rockwe!l Internaiional 

NO. . WPL-030-330-001 
PAGE.. 25 




