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Brit Grim (Manager > Independent Review Team) ~

Steve Stark ( Manager » Lungmen Licensing) *

Jim Howard (Manager > Control/Electrical Systems) ~
Bishara Kakunda (Manager ° NUMAC Applications) -

Kim Yu(Manager - Distn'buted Conﬂol &Information Sys) -~
Peter Holan ( Lungmen Project Engineer) ~

Rich Wolters (Manager * NPP Quality) -

Dave Chien ( Senior Engineer * Lungmen QA ) ~

Jerry Marks ( Principal Engineer > Plant Computer System) ~
Steve Baham (Contractor > Independent Review Team) ~

Ira Poppel (Principal Engineer * Control Systems Design) -
Steve Sawyer (Principal Engineer » DCIS » Plant Simulator) ~
Rich Gutierrez (Principal Engineer > DCIS » HFE) »

Dave Zizzo (Senior Engineer » DCIS » CRDT) ~

Rich Oda (Principal Engineer > Lungmen CM) ~

Bob Turkowski (Manager > Systems Integration/Plant Performance)
Lisa Moody(Chairperson BRT) -

Carol Buchholz (Leader > Software Safety Analysis) -~
Richard Chiou (Assistant Taiwan Engineering Manager) ~

Joe Walker ~ Bob Morris ~ Bill Tsai » etc.
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1. Lungmen PSAR Chapter 7 Update
2. MVD Design Principle to Meet Single Failure Criteria
3. Design Status for Hardwired Backup and Remote Shutdown Panel
4. APR Reliability and Availability
(3 : U bwiEA LS A A E 1% 2 B %78 B "Previous Audit Follow-Up" )

5. Coherence of Safety Quality in Lungmen Restart

6. Implementation Status for Software IV&'V

7. Simulators and HFE

8. Lungmen Document Control

9. DCIS Software Safety Analysis
10. EQ plan
11. NUMAC Proveness

12. Status of Lungmen DCIS Factory Acceptance Tests
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B B ] A B EANEA
9 : 00~9 : 30 |Welcome and Opening Remarks + 3% F/Ross/
A HUE
Previous Audit Follow-Up
A Changes in the PSAR Stark
9 :30~10 : 00|B MVD Design Principle to Meet Single Failure Criteria Kakunda
10 C  Status for Hardwired Backup and Remote Shutdown Panel [Howard
D ARP Reliability and Availability Howard
; 105 0011 : 00 E(e)zz:nce of Safety Quality in Lungmen Marks
11 : 00~11 : 30{Implementation Status for Software IV&V  |Grim
11 : 30~12 : 00{Simulators and HFE Yu
12 : 00~13 : 00|Lunch
13 : 00~14 : 00|GETS Tour 71770
14 : 00~14 : 30{Documentation Control Demonstration Oda
14 : 30~17 : 00|Audits/Discussion ROCAEC
Lungmen DCIS Safety Analysis Activities
0 00~10 : 00 A DCIS Software Safety Analysis Buchholz
B Equipment Qualification Plan Kakunda
10 C  Proveness of Safety Related NUMAC Kakunda
B (10 : 00~10 : 30{Planning Status of D-FAT Marquino
3 {10 :30~12 : 0ONUMAC Tour Kakunda
B (12 : 00~13 : 00|Lunch
13 : 00~16 : 00|Audits/Discussion ROCAEC
16 : 00~16 : 20]AEC Internal Discussion ROCAEC
16 : 20~17 : 00{Post-Audit Meeting ROCAEC

T ERALFIBLRMANR HHEBNERER RS ERAY  B2X

NEHZEZBESRREAE - .




k-~ A ®LIEB £

B R z Eiox A 2 HEER

1 Provide any available statistics on customer problems w/MVD _
system - Kakunda

) Provide a sketch which shows the APR interaction with other _
systems  -Poppel

3 |Vendor audits for P&P =

4  [EOP Responsibility and Form b/

5  [Provide training records of a new hire for review -Marks =

6 |Modify HFE-2 slide to indicate EOPs  -Yu £
Provide list of all systems modeled in HFE indicating which

7 A
are not done yet -Yu

8  |Provide copy of EOP format —

9 What is impact of training using paper procedures and not %
OLPS during operator training on EOPs -Turkowski Morris
Approximately how many binders do we expect to have for

10 k7
procedures -Walker

1 Arrange for demo of PDM process as it relates to PSAR _
-Oda

- |Determine what records can be given ROCAEC to show

12 |evidence of the GE P&P audits of Eaton/Foxboro =
-Ross/Walker

13 Provide revision level of IVVP in SJ and in TPC HQ -
-Baham/Ho -
Show the critical to safety findings from SSA Task

14 : g
1-Buchholz

15 |[Bring a copy of EOP 42.6 for AEC Inspection - Buchholz )

16 For RTIF and ATWS ROCAEC would like to see _
documentation of proveness - Kakunda

17 Include EOPs, Human Interaction, Auto-Manual Function in 5
HFE V&V BOX

18 Show documentation on process in DFAT implementation
plan A

19 |Show throughput on data highway load testing N
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k=

FRNBIENRPIANEE R

q

AN
BIA | BB | R O£ # g
a8 %)
(1)
DCIS 18 6 13 100% former DCIS members, i.e.13
C&ES 27 9 24 67% former C&ES members, 1.€.16
(V)
NUMAC 13 3 )8 §8 % former NUMAC members,
1.e.19
SSA 3-1/2 0 2-172  {100% former SSA members, 1.€.2.5
JNEE 86.5 18 67.5 50.5

3% (1)4#

DICS — Distributed Control and Information System
C&ES — Control and Electrical System

NUMAC - Nuclear Measurement And Control
SSA — Software Safety Analysis

QEITZFEANB L

13+16+19+2.5

BIBRBBRANGTWK:

—60°
18+27+38+3.5 60%

67.5
865 /8%
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FEHER TR EER S
ATomic ENeray Counci, ExecuTive Yuan

67, LANE 144, KEELUNG ROAD, SECTION 4 TEL:886-2-3634180
TAIPE!, TAIWAN 106, REPUBLIC OF CHINA FAX:886-2-3635377

Dr. Michael C. Cullingford

Special Assistant for Technical Aug. 27,2001
Policy & International Liaison

Office of Nuclear Reactor Regulation

U.S. Nuclear Regulatory Commission

Washington D.C.,20555-0001

Dear Dr. Cullingford:

As you know that Lungmen Project has gone through a suspension and
resumption process. This interruption event poses a challenge to ROCAEC’s
regulation tasks. Our major concern focuses on how TPC and vendors maintain
equivalent quality level before and after project interruption. Since it has been 6
months after the project resumes, we consider it is an appropriate time for
conducting a site audit to Lungmen digital 1&C development activities. So we
are planning to dispatch a task force with three staffs lead by Mr. Chuang to
audit GE Nuclear at San Jose ,CA from Oct. 2 to 3,2001.

Based on the AIT-TECRO AE-NR-S24 program and our previous
agreements, we cordially invite the NRC staffs to attend this audit plan. Also,
we would like to suggest to have a pre-meeting on Oct.1 between ROCAEC and
NRC participants to discuss technical issues related to this audit. Due to the
limited time available for preparing this audit, your prompt response will be
highly appreciated. We do appreciate your continual support in our review
activities .

With Best Regards.

Sincerely yours,
Li Shen, Ph. D.

Director
Department of Nuclear Regulation

C.C: Kevin D.Burke
Dr. Thomas T. Tseng
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Draft, 9/20/01

DRAFT

PROPRIETARY INFORMATION AGREEMENT
PAGE 1/3

General Electric Company
And
Taiwan Power Company
And
Republic of China Atomic Energy Council
And
United States Nuclear Regulatory Commission

THIS AGREEMENT, by and between Taiwan Power Company (hereinafter referred to as
"Purchaser"), General Electric Company acting through its GE Nuclear Energy business
component (hereinafter referred to as "Seller"), the Republic of China Atomic Energy Council
(ROC/AEC) and the United States Nuclear Regulatory Commission (USNRC), (ROC/AEC
and USNRC are hereinafter referred to collectively as "Reviewers"), is entered into to provide
for the protection of information that Seller considers proprietary, trade secret or confidential
(which it is understood may include such information of Seller’s suppliers) (hereinafter
referred to as “Seller’s proprietary information”) that will be used in Purchaser’s proceedings
before the ROC/AEC to obtain an operating license for the Lungmen Nuclear Power Project
(NPP) in Taiwan. Seller’s proprietary information will be used by Reviewers only in their
technical review of the Lungmen NPP design in connection with the Lungmen NPP Operating
License proceedings of the ROC/AEC (hereinafter referred to as the “Purpose”).

Whereas, Seller’s proprietary information has been or will be provided to Purchaser by Seller
under Contract No. 8748611M001-1 between Purchaser and Seller for the Lungmen NPP,
effective as of October 16, 1996, as amended, (the “TPC/GE Lungmen Contract”), which
contains provisions restricting use, publication, and disclosure of Seller’s proprietary
information provided under such contract; and

Whereas, Purchaser desires to disclose, or have Seller disclose, Seller’s proprietary information
to Reviewers as necessary for the limited Purpose as described above, and Seller is willing to
agree to such disclosure to Reviewers for such Purpose provided that Purchaser and
Reviewers agree to be bound by the provisions herem.

1. Purchaser shall clearly identify all of Seller’s proprietary information that is furnished
or otherwise disclosed to Reviewers. Purchaser shall reproduce all of Seller’s proprietary,
trade secret and other notices on all documents or copies that are furnished or otherwise
disclosed to Reviewers. If ROC/AEC discloses any such information to USNRC directly,
ROC/AEC shall be bound by the foregoing provisions in the same manner that Purchaser is
bound with respect to any of Seller’s proprietary information that ROC/AEC discloses to
USNRC. If Seller furnishes or otherwise discloses any of Seller’s proprietary
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PROPRIETARY INFORMATION AGREEMENT CON'T
PAGE 2/3

information to ROC/AEC or USNRC, in the course of an audit or otherwise, Seller shall
clearly identify such information as Seller’s proprietary information.

2. Reviewers shall maintain all of Seller’s proprietary information in confidence and not
disclose such information or transmit any documents or copies containing such information to
any third party, without the prior written consent of Seller. Seller’s proprietary information
shall be used solely in connection with the Purpose, and shall not be used in any other work
without the prior written consent of Seller. In the event Reviewers submit documents to
Purchaser that include any of Seller’s proprietary information, Reviewers shall specifically
identify such proprietary information as Seller’s proprietary information.

3. All of Seller’s proprietary information furnished by Purchaser to Reviewers remains the

property of Seller. Reviewers shall return to Purchaser all of Seller’s proprietary information,

including all copies thereof and all documents of USNRC that contain any such information,

when no longer needed for the Purpose, and in any event upon issuance of the Lungmen NPP

Operating License or termination of the Lungmen NPP. Any of Seller’s proprietary information

included in documents of ROC/AEC that are required to be maintained by ROC/AEC shall
continue to be subject to the provisions of this Agreement.

4. Reviewers shall maintain appropriate policies and procedures adequate to protect the
confidential nature of Seller’s proprietary information to prevent unauthorized disclosure or
publication of such information. Access to Seller’s proprietary information shall be limited to
the employees of Reviewers who need access in connection with performance of their work for
Reviewers related to the Purpose.

5. If Seller’s proprietary information is required to be disclosed pursuant to lawful
subpoena, enforceable law or rule, applicable regulation or judicial or administrative order, the
Reviewer that is subject to the requirement shall promptly notify Seller and use its best efforts
to limit the disclosure and the information to be disclosed if and as reasonably requested by
Seller.

6. The foregoing obligations shall continue in force until the later of December 31, 2020,
or fifteen years following termination of the warranty period under the TPC/GE Lungmen
Contract.

7. ROC/AEC agrees that no technical data, software, or other information or assistance
furnished by Seller, or any product thereof, shall be reexported by ROC/AEC or its authorized
transferees, if any, directly or indirectly from the Republic of China, except to the USNRC,
unless expressly permitted in writing by Seller in accordance with U.S. export control laws
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and regulations. The aforesaid obligation shall survive any satisfaction, expiration, termination
or discharge of any other obligation.

8. This Agreement constitutes the entire agreement among the parties with respect to the
subject matter hereof and shall supersede any prior discussions, representations and agreements
related thereto. It may not be changed in any manner except by a written amendment signed by

authorized representatives of the parties.

9. An authorized representative of each party has signed (4) copies of this agreement in
the space provided below to indicate acceptance of and agreement with the above provisions,
effective as of the last date of signature set forth below.

General Electric Company

Name (typed) Steven A. Hucik
Signature

Title:

Date

Republic of China Atomic Energy Council

Name (typed)
Signature

Title:

Date

Taiwan Power Company

Name (typed)

Signature
Title:
Date

United States Nuclear Regulatory
Commission

Name (typed)
Signature
Title:

Date
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Draft Mecting Notes :
ROCAEC Audit of DCIS Octaoher 3, 2001

Summary of the discussion relative to quality

ROCAEC has expressed concern that the quality of the Lungmen design must be
continued despite the suspension of the project. Many people were lost to the project

due to the suspension, and there may be a potential for a loss of quality as a result of
the loss of people.

Monty indicates that it is absolutely true that the people are not immediately
replaceable. However, the quality is not in the people themselves. but rather in the
process they follow. In order to follow the procedures properly new people will
require additional training and guidance. In addition, there may be a need for
additional coaching by experienced managers and engineers to ensure that the
procedures are being followed properly. Thus, there will be a real effect of the
suspension in terms of time and dollars. However, the process mandated by GE
procedures will ensure that there will be no loss in the quality of the product.

Similarly, GE has required that its vendors have similar design processes and training
to ensure that they will produce a quality product. GE has reviewed these design

processes to ensure their adequacy, and will audit the vendors to ensure that the
processes are being properly implemented.
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Lungmen Plant Safety Audit
Performed by the ROC Atomic Energy Council
General Electric Nuclear Energy, San Jose, California, USA
October 2 and 3, 2001
Reported by Dr. Bill K.H. Sun, October 12, 2001

Dr. Bill Sun served as an advisor in the safety audit. The following are summary

remarks and considerations in the general and specific areas of the audit:

1. General Considerations

After the order by the Executive Yuan to re-start the Lungmen Project on
February 14, 2001, various domestic and international projects have been
re-activated.  During this audit, it is found that among the major
Instrumentation and Control projects, the GENE work has proceeded
satisfactorily, the Foxboro project is slowly being re-started, but regrettably
the Eaton project which is a subcontract to GENE with major responsibilities
on protection and safety systems has not even been given the order by GENE
to re-start. The problems associated with the situation, which are not fully
disclosed to the auditors, may pose as serious challenges and threats to the
final integration and conclusions of acceptance testing of the digital 1&C
systems.

The Preliminary Safety Analysis Report (PSAR) and Final Safety Analysis
Report (FSAR) are two important licensing basis documents for the safety
and licensing of the Lungmen Plant. GENE and Taipower should review in
light of the suspension, preservation, protection, re-start, and re-training
activities to determine if changes are necessary, and if so, should submit the
revisions timely to ROC Atomic Energy Council for its review and approval.
The plan of final integrated verification and validation of the instrumentation
and control systems including the control room remains to be an area of great
concern. It is not clear and convincible how the integrated systems and
components can be well tested to assure its functionality and reliability in the
Lungmen plant network of communications under various automated and
manual conditions of data uploading and downloading.

2. Specific Considerations

In the licensing and regulation of the Lungmen Plant, a crucial licensing
deliverable is the full-scope training simulator. The simulator will be used by
Taipower and ROCAEC for multiple functions and purposes, including the



following:

® Training of Taipower instructors

®  Training of ROCAEC examiners

® Training of Lungmen reactors operators and senior reactor operators for
Lungmen operation licenses

® Training of testing, surveillance and maintenance crews

® Testing and verification of operation procedures and emergency
operation procedures

®  Testing of automation/manual switchover functions

® Final verification and validation of integrated control room human
factors engineering, such as alarms, display, operator aid systems, and
designed human-machine interactions

During the audit, it is found that significant planning and actual development

remain to be worked out to provide assurance that the above activities will be

handled satisfactorily.

It is questionable whether the current planned “baseline simulator” has the

simulation capability and fidelity to satisfy all the requirements and

expectations for testing, training and licensing of reactor operators.

In the currently planned deliverable of the Lungmen “baseline simulator”, the

emergency operation procedure will be delivered in hardcopy binder forms

and large size flowcharts, not the designed on-line display version that are

well integrated with alarm procedures and piping and instrumentation

diagrams. The discrepancy must be addressed in light of human factors

engineering for its impact on safety, licensing, and operator’s effectiveness in

emergency management.

Two crucial elements that are related to the safety and quality assurance of

the software based digital systems for the Lungmen Plant are the independent

verification and validation (V&V) and software safety analysis. During the

audit, GENE has begun to show encouraging progress, compared to the

planning materials that are shown in the previous audit. The work must be

produced in good quality to subject to public and licensing scrutiny in the

future. In addition, communication with and feedback from the design and

review groups are necessary to prove that these activities truly provide

assurance of safety.

The Multi-Vendor Data Acquisition System (MVD) is very important in the

functioning of the Lungmen I&C systems as they includes hardware and

software products from various vendors, that are designed to communicate,

interact, and interface, either directly or through networking. The design



and function of MVD must be fully reviewed and tested to prevent any
possible single failures or common cause failures that may disable multiple
functions and systems.

The Lungmen Automated Power Regulator (APR) is an important new
feature for the design of full-automated Lungmen Plant. GENE made the
point repeatedly that it is just an operator aid system during plant startup and
shutdown, and that the operators should be fully capable to start and
shutdown the plant manually like the existing Kuosheng Plant. During power
startup, the APR is designed to have 35 “stop points” for the operators to
verify and activate. However, it should be stressed from safety standpoint
that the system must be designed with high reliability and availability, the
auto/manual functions must be fully tested to satisfy human factors
engineering, and the operators must be well-trained to handle auto/manual
switchover interactions.

In the initial GENE planning of human factors engineering (HFE) testing and
V&V, the important elements on procedure, emergency operation procedures,
and auto/manual interactions were neglected. GENE staff must pay close
attention to the HFE requirements as identified in Chapter 18 of the NRC
Standard Review Plan.

The GE/Taipower Lungmen Information Management System contains data
and knowledge from all the vendors about design, construction, licensing etc.
The IMS should be continued throughout the whole life cycle of the
Lungmen Plant including operations, maintenance, modification, and
decommission. It will be the most important source of information and
therefore, should be well maintained and well updated according to
configuration management guidelines.
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4 gEmEagR (V&Y) $iT4REE

41 &8
M AR A Sk A AR MBIt A SEE SRR E RS

BpEs RASHESEIESHIRARER R 2P EER -HARELE
RATEF k2 — B APATRE 2 BE s (Verification and Validation )
T4 Ribfe PSAR £ EMERBERANIIEE » V&V 48 B “HEPITH R
R AEMELELR - ABWHEMHBE VAV EAMEERBEESL V&V
ITHFERBFR fload - AR BE V&Y BEAXF AT AEER
B -MERWIEESRM V&Y REZBHTHHBERMTEOFR
Blde V&V B EHFRAFRRAI 58 - RBBRHHRARBA 4 - ALY RE
B E R V&Y THET A BM PR - AREE V&V £8F = V&V 1F
ERRABFANEER VAV LG HELE MUK EAREES -

4.2 #&EF X
V&V THh#EEFRXaE (—) f#H (=) BHESE

1. #i%&
HGEA&E V&V LHIER A EAUKEEMAFENS A L HRTH
WA V&Y THEFFTRXRPITHB BB LR EELR -
2. BHEHE
- HHBEMAFE SN EER R HAM XA RZH

- SR 4RBAE T ATIR R AR U A8 B MR
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4.3 #5842
1. % +A=8 F&F16:00

&5 GE /2 3] Independent Review Team & & A Mr. Grim XA T4 A B 1§
#H 0 £ A “Software IV&V’R & 635 GE IV&V, OIVVT & IV&V
Metrics = K¥ 47 °
2. EHERE
(1)GE NUMAC # & MDV F 5 A @2 7 E BB 2 L EEMFH
S RBREFH o
Q)GEIV&V #ATHE EMIEAZEM K -
(3)GE #w $pr ki 5 Bt EAa b B L R FARH -
(4)Eaton w9 SR EE BRI PIZ BB EH#E -
G)IV&V £EFMBEREFFAFE -

(0)IV&V Tt d & B 454548 M 43t $3 -

44 HERA
L HBRAEHRA

LB ERTRE KMEINBRT GERFLEEELEREHR
EEEN  GERM T 45k GE W3 V&V T R—%kTaH
Eaton /2~ 3] QA ¥ a8k B - £ & @B & 7 TA B H47 V&V 2/
R RN T Me R PR AE GO 4R HE - SRE R AT L ey dR Lt - EHNA
REEROMBE IR 0 GE #EH/I4T V&V T At

R ELET A AL GERATHAMBE LA ER 12
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HEABRALEEER BT ERAHT V&V BEF R
Bl » Mot GE 2 V&V ¥R FH4A V&V Z R0 K 53k - ALt
B & 0 TPC & 5 %3 MPR 2 3] By #U4T OIV&YV T4k » T 4ER
BEEARTHEE (IEEE 1012) 2 V&V THAB%H£R - R
5% (3 NRC &R ER) S b td  BRAEREIHEZFA
# %81 V&V #a B T4 —4] GE W3F V&V, GE IV&V, CDA M % &,
MPR OIV&V, TPC M 2t % &, Stone Webster £ & % - #§ Ll E & T4F
NEREEL LB SRERRBASAMERGR RS FAHR
FhsE Bl AREEY VEVAELERGEOMNESRA
MBS ME ST
c BREEZEEGLERTFUEAUMARTREE V&V T H
MR
2. V&V # % KA
V&V 5 H 228§ V&V THhE ~ V&V AT RAE V&V A5
PIRE= P PR - N 22 V&V TG 7 W RBASGEZ
V&V TR > TEEAXBFHEEE T 285 (RABHEZRRBAEZIE
BEME ) Bl B8 R¥FZ V&V T4 - GE N3 ERA R T 2 511 A
AT V&V TS B T E - BAATR(EFBIRG E) -
KA ITHERLE V&Y TS B V&V TAE V&V T &K V&V

BRI > RAAMG KT EE - &7 GE SR EL LR XA 6
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sigma %1 & » B L3R4 6 sigma E LM EH > RBENRB 2
et E 0 GE ARiR 4t 2 &-48 83 & 75 Jo B A2 B b AR $L3E B AR B 69 T2 B |
B A > ARBPEIEF B V&V 1F £ 34T 49 Sigma level » 1240 R4 48
Hbg e A BRI EEBBENE S F GBE T GE KRB &
R AL A LR i B V&V 15 £48 M EIESLHH - TH
FE V&V £ G B8 - Bl THRE V&V G th IR RE -
RES KARY - B IFHEEILE GE 83 V&V T LIBER
I -
4.5 % B EREHFE
R
# TPC,/GE #§ 538 V&V A8 Bl & P 84 B &R0 M B L
REHR féﬁ’f‘?;séﬁ'é:%ﬁk?ﬁ%é IV&V Z 48 ‘F-J MR e
V&V #$AT &3k
% TPC,GE ﬁd%i&ﬁﬁétbﬂélﬁ%éﬁ: LA > HEEFRE
V&V (G b8 % L BEHRREEIHMBARRIARER S —
FEEGH TR RBRERSE B M S > % TPC/GE #4r4

Sb A B SABLER
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5. 2o EmgER

51 5B #
BRREIREMBEZLZATRFE TR —ATE BE

BREBRBEAZTHHBABEMETRARIFERGEEZLZ S04/ X2
AN EEFNREFAEBEN AR E-F (Hazards) » A7 H 3k > BRI H
RERRBR I FEMEE AT EE - RLAERE W I/ERTRA » L4
AGZ B RAERKEENT —HEEM T/ -Lungmen 3 EHBEZL2 4R
METEREGRER » GE BB L2, MBI EREHE FRE > AR
oM IEEERERBEFTLET > ABLEALT 20 /LB M
DCIS 242 MBS AL E GERBA KB T2 oM EH AL RMETHM
4 > 7B DCIS &% A SR & B3 EPUT > AR 2O TFREZ AR
BAMEREOBENMARBITLESR - ARELEEY EPE%%%?%\%

IHEFTRL  LHRZLEIMEREAXNEOHEAAMIFIRTEE -

5.2 #E X
PR EEB BEFREE (—) R (=) THERRA

EE
1. &k
B GE AFEHITHBELE»MTHEETABHHEBOEMEITEASK
BB THABITRA > OERBR20H T/FRE - BE

ENMESEIEERER  ROURTREENZERITEBMER
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B o
2. R ERE
4t4 GE £ fH4RBE T ATFRHA > HARMAMELENE > 3% GE

FRAHE X XHEEEITIRY -

53 #5842
1. 8% :+HA=8 FT&16:00

B GE X8 A ERITHRM L2 oM TEABRITHMR 458 “DCIS
Software Safety Analysis” » PR €135 - SRERAHH3TE  MABK
RBEETH IEBARTRZTHER

2. EREE
(D ERARKBE R, TA4ER B S 3dE -
QReETHAMBHAR S EBHMZIARSE - ZRNBEE

# e

G)RETHH B -
4) Ak B -F (Hazard) # B8R B} -

54 $#£4& %31
RARESGBERELE MW IEEINA %1EHME 12 GE /AR CK

FEEARE AT AR R T RE - HN B AT AR EE NG
BREMTRRBE RN BT ILTRIEN  Blho AT 547 N5 R E 3w BAR AR # X1

PMAE > B &ER%45%8 " RAEE | (Non-critical) » 24 & —JEH IR
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REAMIPIRATELE -

55 # &P H FAE
A GE R EEHITHRELE "W I MBETER T L &S 40

TAF4E - GE N B AT HITIRB LM UEFTARZTABAE 1A
B HHBZ L BN EEARIME - AT EEETERALHRY
BERIHMECE S 52 6% RARBGE A AHERBRESHEE
FX - HBELIMIFEREZFAWIR - 2555 - UL B RY GE
BRI IR G s RBEEINZ IR Y - BOA LSS
TS5 2 A7 48 B SRR TAE » BT T b BR A w9 B AT AT
FEPMBR > A FPTTRBES S RO XIHBET SHER

BTUEE—FHELRHRBEE I TFREHEC -
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6. AT RABBEAILES

6.1 £8 %
Mvd Bk A & BB RIE & %nxuf HEAMR @I — > = ZBRZ2

AR Bk BETARIRESN » AERABR B LB - #4
BARBEEIABTNOLFEANIERI L BRI IEZRA
Z By TAHE# 4% % (part task simulator ,GETS) sA R i€ Balsk A =
2 R ~H## B (full scope simulator) » —H#RA N EREHETALRT
Bl o AR @EREEE AT E B 2 4 % (hunan engineering
deficiencies — HEDs) » B &4k AR T 52 B A8 3¢ % 4 ( Human
Factor Engineering Issue Tracking System , HFEITS) » ¥ 4 %1t
Z W BRAYE - ARIEBMBERZAAIETIT  FHRHE
BB TR IHARIEZZEE - ARIERAERETEZ
& % M 4 “NUREG-800 APPENDIX II to APPENDIX A of SRP 18.1

MANAGEMENT OF HED INFORMATION”7F4%%]3% 3 @ & | AbREE R

6.2 #&EF R
RAFHEENSL  (D)FRAE(DDBHEBER SR RIG

I f#
% GE &M BURAR T2 FRREH A SMER R > RAN

WIEBREARARIEZEHEAGEFHZERRALBE  UREHR
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BRRZHERERRS -
2. EREBERWH
FHCEBHBTHEM
(1) %2z AR T4 % (hunan engineering deficiencies — HEDs)
Bkt e
Q) EHBEHERZFA  HA GBI RE2 XY T RUENH
% o

(B k& FUE  FRAES -

6.3 %8B
1. f53%: + A =8

GE 23 DCIS group leader Kim Yu ff#R “Simulators and HFE” -
2. M EERWH: +A =8
#1ie€ AB : Kim Yu (GE, DCIS group leader),
Jerry Mark (GE, Plant Computer System)
Steve Sawyer (GE, Plant Simulator)
Richard Gutierrez (GE, Human Factors Engineering)

David Zizzo (GE, Control Room Design Team)

Lisa Moody (GE, Chairperson BRT)
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EH-RE(SEHRBR)
H13 5 (R R G AL sE A A7)
BHEEM:
(1) Human Factors Engineering Issue Tracking System
(HFEITS) status
(2) Content of HFEITS data base
(3) List of systems which has conducted static verification

or dynamic validation

6.4 ¥ R A,

(I)GE &4k PSAR z &# » % & % LR Z “Human Factors
Engineering V&V Implementation Plan” e “#B AT X HATH
RembRBEREME  FEAETHELRIAET - K
IREF A2 4 T

Revision 1: 1/2002
Revision 2: 4/2002
Revision 3: 9/2002

(DA Z 8% EAG % 4% (Automatic Power

Regulating System, APR)Z &% > SR ENFE AR AR

% g1 2% 3 85 (Phase 2 HFE V&V) f&£ % # # 4 % (baseline
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simulator) EE & °
D mwmEEHRA % EEMItZ A £ (On-line Procedure
System) R4 BRI ZABSHESTNA -
(D) EBARTEFAAER L %(HFEITS) A R T
(a) 2001 =9 A 7 8422000 &9 A 27 8 2 HFEITS ¥
MR8 (issue) & R A 39 ‘ff— °
(b) kBT H 16 184 % A #HF ERE(static
verification) * 5 18 % 4 5t »x. 8 #& #k 3% (dynamic
validation) » 2R RA C4]l A A2 B AR TRIE
A RSN HFEITS: H ¥4 %2 V&V T R ik s
& B R 5| A HFEITS -
(c) C4l A %z &) AEAE3RHM 2000 5 3 A T-9 B E46 - HFEAR
#» 8 A 31 8 # A HFEITS -
(d) HFEITS +#% 16 ARAREENELE (E ARABMAF
B R RRFIN
(e) HFEITS ¥ % 4 P88 & sy # GE Baseline Review Team (BRT)

EEBZER -

6.5 HHEEHREFFR
1. BN EEHEAGLLWPROAR— ~ =~ ZRAAZ 24 > & HFE
V&V 6 EEH AL S Ao -
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2. 4% b ERSE2 A4 £ (0n-line Procedure System) #&4ER » 54
TR ARSI IRE > AR B IR, -

3. “Human Factors Engineering V&V Implementation Plan”# hg&f
30z o a2 A o dn (sof tware safety analysis)#B X EE 0 oA
FMEBREBT -

4. %3745 HFEITS 2 #4780 R
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Lungmen Project Audit of GENE
October 2 & 3, 2001

Findings and suggestions

The focus of the audit was on preservation and protection of the Lungmen 1&C system design
during the period the project was in suspension and the re-start of the design. GENE has
maintained the project adequately, preserved a core of the staff who worked on the project prior
to suspension, and have a good plan for training and integrating new staff for the project.
GENE has the overall responsibility for the project, but has other vendors and organizations
providing the design and implementation of several I&C systems. The progress of re-start of
Foxboro and Eaton are not at the level that GENE maintained. The audit team identified the
need for GENE as the prime contractor to accelerate the restart efforts of these vendors.

The audit team re-iterated the concems regarding the factory acceptance tests of the I&C
systems at the various vendors facilities and the integration of these tests between the various
vendors. The next major ROC AEC is to focus on the FATs. |would suggest that the AEC
request TPC to obtain from GENE the overall I&C system test plans and strategy, including
those of Foxboro, Eaton and others, that addresses all the 1&C system lifecycle tests such as
design tests, integration tests, validation tests, FATs, SATs, and pre-operational, start-up and
commissioning tests. An early review of such a test strategy would provide the AEC staff a
better understanding of the coverage and overlaps of the various tests and would help in
identifying any gaps or deficiencies in the test coverage.

(The findings on the Simulator and operator interface was passed onto Dr. Sun who has
included them in his input to the audit report.)
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3| AN-LM-90-025 | i3] |(anask| 8 4 |99F104258
sy S 08 | GETS 224 R 4 % ki3 GETS 9 & aiE &

AEAERS
GETS B &4 A w4 E B R ERA MRRAKR N @O T
B> B eird s8R ESLEE R Ryt B FiAEEEZERHEES
HEBREALEHERIEA %SR- B AT GETS #RM R X Rk
i3] GETS #9844 b B E A B2 B EEE Y OB
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%5 | AN-LM-90-026 | Bl (ax k| B # (9041042518

EEHEER W EEATE L4 (IMS) BH AT HIHE
AERERE

IMS EHAEAMEHENEETR  FHAELE R ERHUETE
BAF o A E RS ARE > LR RERH R ERIERT T RN
MESHEEER—FTF  BTEARREFTENT AR IMS THEA
SR TH EREEEIMS B8 asE 4% REERWHETATA
SmE AW EIMS 44 0 EHRAHENTREFHE -
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s | AN-LM-90-027 | B3l | amkk| 8 # (905104258
¥ SRR - Bk Mk Baton 23 A T A B @RI E R FA
AEHBENE:

FRENNHEIEARBLOARE  BATAXEZRERE
Foxboro B AR AT % — & & ESF 442 & & T &R K Eaton
NS BHkE T AR EHA Eaton ERNEHEFLBEHRED
S P AL RE RS TAEEAEREHNETAREMIEARR
WERERAABR GBS LA FE 23 M Eaton XA FAMEH
BB 2 BEENARA EFEE LEAHBNEIL  EEAR
ML EAREA 2N BB Y MBEAEBAEERFERA—NRER
HzRE  ZEREELE -

ARMPA T HKE E 3 ¢ 23634180Ext307
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3k | AN-LM-90-028 | Bxil |aNdMtm) B M 90 410 A 25 8
FEMREE  mBLEREAERTE
FEUGENE

B3 #UT BRes sk 3 (Verification and Validation) T4k % #E4% 888 &b
B TRZIF k. WEBITSHESHEF K B GE A3 V&V GE
V&Y > CDA AiM%ES » MPR OIV&V: TPC N¥%E - ZAAAF
SEZEARLETES BEBLAFEREERTUES kR
BASEAK AREBUMERBETRNXAEE KBEXBES
REBEpiE ERARE I -

k38 & 3£ 23634180Ext307
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#5 | AN-LM-90-029| %) |48/ 348 k| B # (90510 A 25 8
S ERERER . B EESREEEEEHRRER
EEUAERNE

AW IVVP JRk %8 > &4 PSAR EBHEYEXZRKEENAL
IVVP BURBFLLBR PSAR REEM T A FERETHE > M BATRAE
L ERNNRFTENINRARRY AN ~ B~ NIk LEHFIH
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FEUREEE RILERBEEMMERZEE
AEUERNE

BREEIMRABBMBELAGERAE T Eleaibmey—H T4 -

HAEEREAEHHBERMARENBEZR MM -ERFERA
HERRZEETHEERRENELERRAN A H N ER LR B
XM BHESHE— A4 R ALOHEANIPIRETEE -FHE
ERICRBREMMERZEE -
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%3 | AN-LM-90-31 | Bl |4axa e B # [90F10A 258

FEUEFE  AREEARRATRENEHEBAERERERES
DR AERNERAE S E

EEBGERNE

Mg ESviBuoRoiiEAxse EERLE AR E o4 (On-line
Procedure System » OLPS) & #7#k Al % B & 57 % 3 & % %t (Automatic
Power Regulating System » APR)¥ M > R RBATABR TEZ 54 > X B
AEEERALAREREFNEARAEREA MEFENRLMHYEZAR
VWREMB- S TRTENIHEBRZATREMNZHNBAERERM
BEALIKALERANEFL  FRBAFBRENE -

ABA KT &% 23634180Ext307
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EE TR HEEAS FAT TR SHRAEHRBMAMAARLZR RE
kB AT 34 T a2 8 4% RRR(SAT) iR b it sk
IE B é’]/ﬁ']nih °

TEUHENE

AR A v Ak £ &4 £ /A 8 - NUMAC -~ Eaton ~ Foxboro & B A R
TENNHERBEE BEQNASHERAR - B F R B REH A
EHEF BRBALXARRALKUERIERE24WNon 1B)x 4 @ &
JEF AR EER AL —BREZEERG T - TE NG HARHEMEA
GAFTETHRELSITA > REYH FAT £ 454 B A (Segment) X 4
ABREIT MARIEFABRERROAGAZHEF A —RRAK &
EE ¥ FAT THRESZBRMERMAME R EZR KB EHTZAE
R AR A T 14 R (SAT) 8 L8 3B B 981K - B 4h -

BHLERBEBEIZT LALLM E LR RTE (&3 design tests,
integration tests, validation tests, FATs, SATs, and pre-operational, start-up
and commissioning tests % ) $2:Ru&IREA - I X ERBEFERRIAABH|
THhEREHBERETHRAE -

AEWA KT % 3%« 23634180Ext307






