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1.0 Executive Summary

The purpose of the Independent Verification and Validation (IV&V) role in the evaluation of the
SAPHIRE 8 Volume 3 Users’ Guide is to assess the user documentation for its completeness,
correctness, and consistency with respect to requirements for user interface and for any
functionality that can be invoked by the user. The IV&V team began this endeavor after the
software engineering and software development of SAPHIRE had already been in production.

The requirements for IV&V review were extracted primarily from the NUREG but also included
an examination of best software engineering methods provided in the IEEE Standard for
Software Verification and Validation. IV&V developed a checklist that mapped these
requirements with these standards which was used in the evaluation. The evaluation criteria and
the results of the assessment are identified in section 3 of this document.

Per the requirements and document outline provided in the SAPHIRE IV&V Plan, this report
and all subsequent reports will be included as attachments and/or background evidence of the
evaluation as well as the results of the assessment.
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2.0 Background Information

NUREG/BR-0167, Software Quality Assurance Program and Guidelines, requires the
development of user documentation with respect to requirements for user interface and for any
functionality that can be invoked by the user and in planning an acceptance test that is
representative of the operational environment. User documentation includes:

1. A description of the user’s interaction with the software, and a description of any
required training necessary to use the software.

Input and output specifications and formats, including sample cases.
A description of the limitations of the software.

A description of anticipated errors and how the user can respond.

A

For each error message, provide the message, an explanation of the message, how the
message may have come about, and actions that may or should be taken.

6. Information about obtaining user and sustaining engineering support.

This report provides an evaluation of the SAPHIRE 8 Volume 3 Users’ Guide. The SAPHIRE 8
Volume 3 Users’ Guide is intended to provide readability and effectiveness to end users, and to
meet the contractual commitments prepared by the sponsor; the Nuclear Regulatory
Commission.

Independent Verification and Validation (IV&V) evaluates and assesses the processes and
products developed during each phase of the Software Development Life Cycle (SDLC). The
SAPHIRE 8 development team is implementing a “spiral” rapid application approach to the
product development. One of the roles that IV&V performs, regardless of the development
methodology, is to analyze products developed throughout the development process. The intent
is to provide a level of confidence to the sponsor that the quality of the software product and
supporting documentation is built into the software, not tested in. Evaluating the supporting
documentation for each product is one aspect of providing this level of confidence.

IV&V supports and is complementary to the Quality Assurance, Project Management, and
product development activities. To achieve this support, IV&V must also evaluate the processes
identified in the documentation to ensure that the development team is implementing the
processes and methodology that ensures a high-level software product.

Due to the spiral approach implemented for the software development, it is expected that the
SAPHIRE 8 Volume 3 Users’ Guide will evolve as the SAPHIRE 8 product matures. Therefore,
IV&V will evaluate each iteration of the SAPHIRE 8 Volume 3 Users’ Guide.

To provide direction in the evaluation process, IV&V has developed a checklist to support the
requirements for the SDLC. The Project Plan requirements used for the analysis of the
SAPHIRE 8 Volume 3 Users’ Guide is contained in a checklist that is included in the SAPHIRE
8 Software Independent Verification and Validation Plan (INL/EXT-09-15649). The evaluation
criteria for the SAPHIRE 8 Volume 3 Users’ Guide have been extracted from the checklist
contained in the “IV&V Plan” and included in section 4 of this report. A summary of the
findings is provided in section 3.
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3.0 Summary of Findings

An Independent Verification and Validation evaluation of the Volume 3 Users’ Guide for
SAPHIRE 8 was performed using the checklist contained in section 4.0. The checklist was
extracted from the SAPHIRE 8 Software Independent Verification and Validation Plan
Document ID: INL/EXT-09-15649. The following sections refer to the specific parts of the
NUREG/BR-0167 Software Quality Assurance Program and Guidelines requirements the
SAPHIRE 8 Volume 3 Users’ Guide failed to satisfy. Minor corrections for the SAPHIRE 8
Volume 3 Users’ Guide are also listed in section 3.2 of the Summary of Findings.

3.1 NUREG/BR-0167 Findings

The following provides the corrections needed for the failed criteria in the checklist supplied in
section 4.

Criteria 15 — References to the description of required training necessary to use the software,
anticipated errors and user response to errors, error messages with workarounds and information
about user support were not found.

Criteria 16 — Specific instructions for starting SAPHIRE 8 were not found.

Criteria 19 — The Volume 3 Users’ Guide does not provide instructions for accessing the on-line
help features or User Support.

3.1.1 Section 4.7 User Documentation

Fail 4 — The SAPHIRE 8 Users’ Guide does not provide descriptions of anticipated errors and
how the user can respond.

Fail 5 — The SAPHIRE 8 Users’ Guide does not provide the error message, an explanation of the
error message, how the message may have come about and actions that may or should be taken
for each error message.

Fail 6 — Information about obtaining user and sustaining engineering support was not found in
the SAPHIRE 8 Users’ Guide.

In user documentation, include:

1. A description of the user's interaction with the software, and a description of any required
training necessary to use the software.

Input and output specifications and formats, including sample cases.

A description of the limitations of the software.

A description of anticipated errors and how the user can respond

For each error message, provide the message, an explanation of the message, how the
message may have come about, and actions that may or should be taken.

6. Information about obtaining user and sustaining engineering support.

Nk

3.2 SAPHIRE 8 Volume 3 Users’ Guide Document Findings

1. The acronyms “SAPHIRE” and “SAPHIRE 8" are used throughout the document when
referring to SAPHIRE 8. IV&V suggests using the acronym “SAPHIRE 8 when specifically
referring to SAPHIRE version 8.
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. When referencing sections throughout the document uppercase “Section” and lowercase
“section” is used. IV&V suggests using one or the other to be consistent throughout the
document.

. Page iii, last paragraph states “Following that discussion are nine sections, one for each of
the menu options on the SAPHIRE main menu”. 1s this correct, the main menu items are

10.

1.

12.

13.

“File”, “View”, “Bookmarks”, “Publish”, “Project”, “Tools” and “Help”.

Page v, paragraph 3 has a typo.
I believe “SAPIRE” should be “SAPHIRE”.

Page 4, section 1.4 Installation of SAPHIRE, second paragraph.
The sentence starting “A databases (such as the DEMO database) can...”
IV&V suggests changing “databases” to “database”.

Page 21, section 4.4 Basic Event Failure Model, first paragraph.
Reference is made to “Section 3.3”.
IV&V believes this should be “Section 4.3”.

Page 31, section 4.9 Template Events, first bullet.
The sentence “These are the* is incomplete.

Page 38, section 4.11.3.1 Entering CCF Data into RASP, third bullet.
Reference is made to “section 12”.
IV&V believes this should be “section 10.3”.

Page 52, section 5.5.1.2 Stacked Basic Events.
Reference is made to “Section 3.
IV&V believes this should be “Section 4”.

Page 56, sections 5.7.1 File and 5.7.2 Edit.
IV&V believes the screen captures of the menus in these two sections need to be
swapped.

Page 89, section 8.4 Sequence Uncertainty Analysis.
Reference is made to “section 7.2”.
IV&V believes this should be “section 7.3”.

Page 93, section 8.5 Viewing Sequence Importance Measures.
Reference is made to “section 7.3.2”.
IV&V believes this should be “section 7.4.2”.

Page 112, section 11.2 Using Model Types.
Reference is made to “Section 10.1.
IV&V believes this should be “Section 11.1”.
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14. Page 144, section 14.5 Event Tree Sequence Post-processing Rules.
The first paragraph has two double words “in the in the”.
Make corrections as necessary.

15. Page 149, section 15.4.5 View Cut Sets.
The third paragraph contains the partial sentence “and the path by individually by

clicking on the...”
IV&V suggests removing the second “by”.

16. Page 149, section 15.4.5 View Cut Sets.
The last sentence references “Section 14”.
IV&V believes this should be “Section 9”.

17. Page 4, section 1.6 SAPHIRE Project Settings.
Selecting File, New, Project and Project, Modify displays the following screens:

-ioix JST=TE
- . —_— = . _—
Name © - |  Name - [
- 4 N — — # - | . " =
~ Description I Description IDEI"WDHS‘N?'UUn Sample Family
AL ¢ e e ¢ BT
Storage Info General Info |Addmnns\| Storage Info  General Info |Addmnnal|
Created By I Creation Date [*/3/2010 Created By I Creation Date
Default IE Frequency Units  |vear - Default IE Frequency Units  |Hour -
Facility Location I Facility Location
Version I Use SPAR-H Adjustment Equation (Page 27, Version 0 o Use SPAR-H Adjustment Equation (Page 27,
I_ . NUREG/CR-6883)2 Ll I_ . NUREG/CR$883)? C
SPAR Model? [~ Site Hazard Curve I - SPAR Model? [ Site Hazard Curve -
Notes Notes
[ Bl
[ | -]
X o | X

The Users Guide shows that the same selections display the Edit Project screen which is

different than the ones currently displayed. Make corrections as necessary.

18. Page 7, section 1.7.2 General Analysis Settings.

Selecting General Analysis displays the following screen:
2| il
General Analysis Settings |

Cut Set Truncation

General Display Mone  ~| Cut Set Size

User Settings Category

Rules Editor lﬁ -
Graphical Editor Global Fault Tree Yalue M1E-15
oo [orma =] Evert Tree vk [iE15 |
RASP CCF

Analysis Settings

Random Mumber Seed o

humber of ferstions 5000

Uncertairty Sampling Method | Morte Carlo A
Intermediate Values Mane -

petr.. ||
Mission Time lzq—
Quanitification Method lm
Pass Count ls—
Visual BDD Solve

Number Significant Digts 2 w| [ Show

Undo Changes
U e | X cance
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The Users Guide displays a different screen. Make corrections as necessary.

19. Page 9, section 1.7.4 Graphical Editor Constants Settings.
Selecting Graphical Editor displays the following screen:

£ User Settings A =]
Graphical Editor Settings ‘

User Settings Catego
g 2y Use Fautt Tree  Event Tree
General Display General
General &nalysis Sefting
Rules Edtar Node Style
ird Mum Significant Digits

N

SDP

R&SF CCF Desc. Justification

o
a
j
@
Ll

Mame Justification  |left

Ll

Controls
[~ Edit OnAdd ¥ Smart Printing

Undo Changes

The Users Guide displays a different screen. Make corrections as necessary.

20. Page 38, section 4.11.3 RASP Common-Cause Failure Module.
Displaying the Fault Tree Editor shows the following menu bar that shows an option on

the far right:
211 [0] x

File Edit Insert “iew Help

EI_@\]_E)\hﬁ J BE I_HND]_ of ]_N n]_mu] I;mrﬁ [ lQSean::hl il ‘

The screen in the Users Guide does not show this option. Make corrections as necessary.

21. Page 44, section 4.11.3.5 RASP Common-Cause Failure Module.
Displaying the Fault Tree Editor shows the following menu bar that shows an option on

the far right:
218 10/ x]

File Edit Insert Miew Help

ﬁ[ﬂlﬁ\hﬁ _@J _gl_$]_ o ]_u MI_TRnMJ Ir;m% l— Q‘Searchl il ‘

The screens in the Users Guide doe not show this option. Make corrections as necessary.

22. Page 51, section 5.4 Opening a New Fault Tree.
Displaying the Fault Tree Editor shows the following menu bar that shows an option on

the far right:
218 10/ x]

File Edit Insert Miew Help

‘ﬁl_e\]_a\hﬁ J BE I_HND]_ of ]_ﬁ]_muj ﬁiu% I Q.Search| il ‘

The screen in the Users Guide does not show this option. Make corrections as necessary.

23. Page 63, section 6.4.1 Adding a New Event Tree.
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Displaying the Event Tree Editor shows the following menu bar that shows an option on
the far right:
i x|

File Edit Insert Miew Help
Foom % Lo Phase P
Q\ Q\ [0 =] [PHAsEL = | | G, search | ~—

The screen in the Users Guide does not show this option. Make corrections as necessary.

24. Page 71, section 7.1.2 Menus and options for fault tree cut set generation.
Selecting the Solve option displays the following screen:

*. Solve Cut Sets for Group (FT) kel f=u =] P33
Cut Set Truncation Options Solve For Model Types
By Provakity [Global | [roo0Es O ASP_CONDITION A5P CONDITION ASSESSMENT
ASP_INIT_EVENT ASP INITIATING EYENT ASSESS
Bvsie  une o] | SR
[ FIRE FIRE
I~ Solve using Flag Sat B RANDOM RANDOM FAILURE
Quartification Methor!
IDefault j
Solution Steps:

[¥ Solve for Cut Sets

¥ teply Post-processing Rules
¥ Update / Quartify Cut Sets
[~ Copy Cut Sets to Base Case

X cancel

The Users Guide displays a different screen. Make corrections as necessary.

25. Page 74, 76 and 77, section 7.1.7 Selecting Fault Tree Cut Sets to View and section 7.2
Analyzing Fault Tree “Sub-trees”.

Displaying the Cuts Sets for shows the Publish button at the bottom right of the screen:

2l il
Prwect e EIEMO Demanstration Sample Family Hission Time - 2.400E+1 ﬂ
Project Folder;  CABapfiire EebugiDemet s e of o aae e
Mnl'ﬂ”,vp;-' - RANDOM 0 N Size Cut Off — 0 =l
Expand All |
Prob/Freq | Total % ‘ Cut Sets ‘
o 2.120E-2 100 Displaying 15 of 15 Cut Sets
1 2.000E2 3433 DG-B
- 2 1.000E-3 472 C-hOW-1
3 1.000E4  0.47 C-MOY-B,0G-A
E_
3.000E-3 C-PUMP-B CCS Train B pump discharge check valve
2.000E-2 DG-A Emergency diesel generator A
3 2.500E5  0.12 C-MOW-A,C-MOV-B
- B 1.500E5 0.o7 C-MOW-A C-PUMP-B
w7 1.500E5  0.07 C-MOY-B,C-PUMP-A
a 9.000E6 0.04 C-PUMP-A,C-PUMP-B
B- 9 2.000E6 001 C-CV-B,Diz-A
10 5.000E7 <001 C-CW-A,C-MOV-B
11 5.000E7 <001 C-CW-B,C-MOV-A
- 12 3.000E7 <001 C-CV-A,C-PUMP-B
13 3.000E7 <001 C-CV-B,C-PUMP-A
- 14 1.000E7 < 0.01 TANK
- 15 1.000E8 <001 C-Cv-A,C-Cv-B

Slice Invert IOrig\na\CutSets j Publish | SaveEndStatel XK Close I
The screens in the Users Guide show a Report button. Make corrections as necessary.
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26. Page 83, section 7.4.3.1 Viewing Importance Measures.
Selecting the View Importance Measures option displays the following screen showing

the Publish button at the bottom right of the screen:
211 1ol

Poirt Est |F-V |rr |rer B[R |RE | une et Dev |

IData ‘ Flat ‘ e ‘

[ Hame [count [ proe. [ Fv [ RR | FRRR [ Bimbaum R RRI__ | Uncertainty [ Deseri... |
O cova 3 1000E-04 3B20E-05 1373E+00 1000E+00 7GI3E03 7912E03 7828607 5832E-07  CCST
O c-cva 4 1000E-04 1325604 2.089E+00 1000E+00 2733602 2733E-02 2750E-05 2049E-08  CCST..
O oot 1 1000E-03  4716E-02 4716E+0 1 04BE+00 G7SGE-01 O78BEN  O79RE-04 1 241E03  CCSs
[ c-wonv-a, 3 SO00E-03 1910E-03 1.371E+00 1002E+00 7Q13E-03 7B73E-03 3064E-05 5D12E05  CCST.
O cwova 4 5000E-03 GB26E-03 2.283E+00 1007E+D0 2733602 2720E02 1376604 1731E04  CCST
O c-pump-a 3 3000E-03  114BE-03 1.372E+00 10Q1E+00 713603 7BBQE-03 2370E-05 3.007E-D5  CCST..
0O crumes 4 3000E-03 3876603 20285E+00 1004E+D0 2733502 2725602 B2S2E-05 1039E-04 CCST
O pe-a 3 2000E-02 7EADE-03 1.3B6E+00 1.00SE+00 7Q14E-03 7755E-03 1586E-04 3.007E-04 | Emery..
Oroea 1 2000E-02 843301 4716E+01 1727E+D1 GGABED1  Q7EBEN 1 G9AE-02  4.831E-02  Emerg
0 Tan 1 1000E-07  471EE-0F  4.716E+01 1.000E+00 Q7GGE-01 976E-01 O7GBE-08 7.93BE-08  RWST..

Check Al | UnCheck All Sample Publish

The screen in the Users Guide does not show a Publish button. Make corrections as
necessary.

27. Page 84, section 7.4.3.1 Viewing Importance Measures.
Selecting the Report tab displays the following screen showing the Publish button at the
bottom right of the screen:

2@ iaix
Poirt Est |F-V |rr |rer B[R |RE | une et Dev |
pata | Pol | [Fepon |
DEMO Impertance Measures Demonstration Sample Family
2010 03 03
Data
Name Count Prob. FV RIR RRR Bimbaum RO RRI U
C-Cv- 3 1.000E- 3820E- 1373E+00 1000E+00 7913E- 7912E- | 7928E 5
A 04 05 03 03 o7
C-Cv- 4 1000E- 13253E 2.289E+00 1.000E+00 @ 2.733E 2.733E  2750E 2
B 04 04 02 02 06
C- 1 1000E- 4716E- 4716E+01 1.048E+00  9.798E- 9.788E-  9798E 1
MOV- 03 0z 01 01 04
1 -
i | ;l_l
¥ Show Graph Publish

The screen in the Users Guide does not show a Publish button. Make corrections as
necessary.

28. Page 86, section 8.2.3 Cut Set Generation cutoff Values.
Selecting the Solve option displays the following screen:
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* Golve Cut Sets for LOSP (ET) 2l -10f x|

Cut St Truncation Options Solve For Model Types
By Probabilty [riormal =] [roooes 01 ASP_CONDITION ASP CONDITION
ASP_INIT_EVENT ASPINITIATING ..
By Size INDnE =l | (] ASPINIT |
0 FIRE FIRE
W] Sl A S X RANDOM RANDOM FAILL..
GQuantification Metho
[petait |
Solution Steps

[V Solve for Cut Sets

[V apply Post-processing Rules
[V Updste { Quartify Cut Sets
[~ Clear Cut Set Partitions:

™| Apply Partition Rules

[~ Copy Cut Sets to Base Case

1 % cancel |

The Users Guide displays a different screen. Make corrections as necessary.

29. Page 88, section 8.2.5.1 Display Sequence Cut Sets.
Displaying the Cuts Sets for shows the Publish button at the bottom right of the screen:

2 —im
Project . -~ DEMO - Demonstration Sample Farnily Missicn Tine - 2 400B+1 ﬂ
:;,f:z‘fw, .C*rsaamre BiDebuyiDemol PiSh Cut OfFf — 1 D00E-8
el Type: “RANDOM . y Size Cut Off — 0 =l
E:xpand Al
3 | Prob/Freq ‘ Total % ‘ Cut Sets ‘ .
o 5.012E2 100 Displaying 28 of 28 Cut Sets =
4.600E2  91.77 LOSP DG-A
- 2.300E3 4.69 LOSP E-MOV-1
8 9.200E4  1.84 LOSP DG-ADG-B
2.300E4 046 LOSP DG-B E-MOV-A
=5 2.300E4 0.45 LOSP,C-MOV-B DG-A
1.380E4 028 LOSP C-PUMP-B,DG-A
1.380E4 028 LOSP DG-B E-PUMP-A
- 5.75E5 0.1 LOSP E-MOV-A E-MOV-B
4.600E5 0.09 LOSP DG-B E-MOV-1
- 4.600E-5 0.09 LOSP,C-MOV-1 DG-A
8 3.450E5 007 LOSP E-MOV-A E-PUMP-B
3450E5 007 LOSP E-MOV-B E-PUMP-A
- 2.070E5 0.04 LOSP E-PUMP-A E-PUMP-B —
8 4.600E6  0.01 LOSP C-CVv-B DG-A
: 4.600E6  0.01 LOSP DG-B E-CY-A
2.300E6 <001 LOSP,C-MOV-1 E-MO%-1
L150E6 =001 LOSP E-CV-A E-MOV-E
1.150E6 < 0.01 LOSP E-CV-B E-MOV-A
6.900E7 <0.01 LOSP E-Cv-A E-PUMP-B -
Show End States: (% Mo " Partition defined ¢ Sequence
sice | nvert | [origmal ot sets = pubish | saveEndsiate | 3 chose |

The screen in the Users Guide shows a Report button. Make corrections as necessary.
30. Page 92, section 8.4.3 Uncertainty Results.

Selecting the Results Table button displays the following screen showing the Expand All
and Publish button at the bottom left of the screen:
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* Summary Results for LOSP (ET) 217 =18 %]
Project = DEMO - Defﬁgnsirmion Sample Family
Prn}’echnMg: C:iSaphire B\Dehug\ng'n\
Modsl Types Default Columns  Set | Loadl | & Currert (™ Base
O ASP_COMDITION
O ASP_INIT_EVENT General Uncertainty
O FIRE [ Description [V # of Cut Sets I Mean [ sth [ Std. Dev.
[ RANDOM [ Fairt Estimate ¥ Truncation Level ¥ tedian [~ agth [ Skewness
Er— ¥ End State ¥ Flag Set I~ Seed [~ #samples [~ Kurtosis
Name Point Estim... | End State | Flag Set [ cut Set count | Mean M
- Total 501BE-02 28 0.000E+00 0L

<

Expand All Publish

3

X Ciose

The screen in the Users Guide does not show an Expand All or Publish button. Make
corrections as necessary.

31. Page 93, section 8.5 Viewing Sequence Importance Measures.
Selecting the View Importance Measures option displays the following screen showing

the Publish button at the bottom right of the screen:

pantest (P |rr |RRR |EB |m |RA

IData ‘ Flat ‘ e ‘

| e et Devy |

2l -1l x|

Check Al | UnCheck Al

Sample

[ Hame [PantEst... [ mean an [ soh | ssn Minimum | Meximum | Descrigtion

Occva S177E-05  6230E05 1411E05 S390E-05  1565E-04 | 9251E-07 | 1256E-03  CCS Train B pump disc
[ cowonv-1 96B1E-04 Q453E-04 O449E-05 4.5Q9E-04 207SE-03  1229E-05 1728E-02  CCS suction isalation v.
O cmonv-a 1835606 B3ME-06 1447608 BSEOE-07  1708E-05  4SSTEA0 1 STIE-03 | CCS Train A pump disc
O cwov-s 45Q0E-03  3773E-03 3.250E-04 1820E-03 B.4M0E-03  17IBE-05  B400E-02  CCS Train B pump disc..
O crumea BBBAE-07 1 779E-06 G.049E-09 23SSE-07 AA4GE-06  1172E10 1 20BE-04  CCS Train & motor-chiv
O c-rump- 2754E.03 237SE-03 1.7B2E-04 1134E-03 51BSE-03  4.030E-0F  483SE-02  CCS Train B motor-chiv.
O oe-a 9439E-01 B3HME-D1  2804E0M  BEBIE-01 SB30E-M | 1130E-02 9985E-01  Emergency dissel gens
O pes 2670E-02 236BE-02 2174E-03 1137E-02 4.010E-02 1282604 5S556E-01  Emergency dliesel gene. .
O Ecv-a 1289E-04 228304 29B0E05 10BBE-04 4753E-04 SEIDE-OB  4895E-03  ECS Train A pump disc
O Ecv-B ITITE-D5  1459E-04 2192605 3702E-05 3506E-04 | 2224E-07  47I6E-03  ECS Train B pump disc.
O E-mov-1 4BBSE-02 1 443E-01 2BBE-03 4 8O3E-02 3P82E-01 | 2E74E-04 9E3SE-01  ECS suction isolation v
O E-Mov-2 G449E-03  1491E-02 5316E-04 3629E-03 3235E-02 S41BE-05  G.221E-D1 ECS Train & pump disc..
O E-mov-B 1880E-03 1 115E-02 3.9B2E-05 1203E-03 2380F-02 2456E-0B  B133E-01  ECS Train B pump diso
[ E-PUMP-2 30G60E-03  G4O00E-03 3471E-04 22526-03 169E-02 1267E-05 48FTE-D1  ECS Train A motor-chiv.
[ E-Pump-g 1116E-03 602FE-03 27BEE-D5 7.504E-04 1224E-02 1532608  4825E-01  ECS Train B motor-chiv.
O Lose 1.000E+00 1.00CE+00 1 OOOE+00 1.000E+00 1 OOOE+00 | 1 DOAE+00  1.000E+00 | Loss ofOftshePower
[ Tane 4580E-06 1 8TSE-05 4.BOTE-07 B263E-08 4.408E-05  3204E-08  SOGTE-D4  RWST supplylo the ini..

Publish

The screen in the Users Guide does not show a Publish button. Make corrections as

necessary.

32. Page 94, section 8.5 Viewing Sequence Importance Measures.
Selecting the Plot tab displays the following screen showing the Publish button at the
bottom right of the screen:
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% Importance Measures - LOSP (ET) 2l =1o] =]

partEst. P |RR |RRR |BE [RI |RRI | Uneistd. Devi |

Data ‘ Pict ‘ Report ‘

Importance Graph

16E2
1462 |4
1282
1.0E-2
G.0E-3
ez |
40E-3

20E-3 -

0.0E+0

E-PUMP-Af -
E-PUMP-B

CPUMP-&| B - -
c-PUMP-B | ‘

i Lo e v Publish

The screen in the Users Guide does not show a Publish button. Make corrections as
necessary.

33. Page 95 and 97, section 9.1 The View Cut Sets Option.
Displaying the Cuts Sets for shows the Publish button at the bottom right of the screen:

203 _Iox!
Fn;y'e;t v 'EEnﬁO-Demunslrahun Sample Family . Mission Time — 2 400E+1 ﬂ
ProjectFolder:  CiSaphire BDebugiDemal Ear O L I
Model Type:  RANDOM ) Size Cut Off — 0 =l
E:xpand All
#t | Piob/Fieq | Tolal X | Cut Sets | | |

: 5.012E2 100 Displaying 28 of 28 Cut Sets =
- 1 4.600E-2 X LOSP,DG-A
#e 2 2.300E-3 459 LOSP E-MOV-1
3 9.200E4  1.84 LOSP DG-ADG-B
- 4 2.300E4 0.45 LOSP,DG-B E-MOV-A
5 2.300E4 046 LOSPC-MOV-B,DG-A
6 1.380E4 028 LOSP C-PUMP-B,DG-A
B- 7 1.380E4 028 LOSP DG-B E-PUMP-A
g 5.750E5 0.1 LOSP E-MOV-A E-MOV-B
9 4.600E-5 0.09 LOSP,DG-B,E-MOV-1
- 10 4.600E5 009 LOSP,C-MOV-1 DG-A
11 3450ES5 007 LOSP E-MOV-A E-PUMP-B
- 12 3.450E5 0.o7 LOSP E-MOV-B E-PUMP-A
- 13 2070E5  0.04 LOSP E-PUMP-A E-PUMP-B —
14 4600E6 0.01 LOSP C-CV-B,DG-A
= 15 4.600E6 0.0 LOSP,DG-B E-CWv-A
- 16 2.300E6 <001 LOSP C-MOY-1 E-MOY-1
17 1450E6 <001 LOSP E-CV-A E-MOV-B
- 18 LI50E6 =001 LOSP E-Cv-B E-MOV-A
19 6.900E7 <001 LOSP E-Cv-A E-PUMP-BE -

Shaw End States : (% No € Partition defined ¢ Sequence

Slice Ivert | [Original Cut Sets | Publish | EaveEndStatEl XK Close |

The screen in the Users Guide shows a Report button. Make corrections as necessary.

34. Page 98, section 9.2 The Event Slice Option.

The first instruction at the top specifies “Click on the button to view an .html
report of the cut sets.” The Cuts Sets for window has a Publish button. Make corrections
as necessary.

35. Page 98, section 9.2 The Event Slice Option.
Selecting the Publish button displays the following screen:
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213 10l x]
Cut Set Report -
= s - = - -
9 =
Cut Set Report - LOSP (ET) Demenstration Sample
Family in C:\Saphire 8
\Debug\Demo\
03/03/2010 14:53:24 Slice of - Cut Set Results
LOSP (ET)
i PrOB/FREQ ToTal% Cut SET
Total 5.012E-2 100 Displaying 28 of 28 Cut Sets.
1 4.600E-2 9177 LOSPDGA
2 2 300E-3 459 LOSPEMOV-1 =
3 0200E-4 184 LOSPDG-ADGB
4 2 300E-4 046 LOSPDG-BEMOV-A
5 2 300E-4 046 LOSP.C-MOV-BDG-A
6 1.380E-4 028 LOSP,C-PUMP-BDG-A
& HTML 7 1.380E-4 028 LOSPDG-B E-PUMP-A
& FOF 8 5.750E-5 011 LOSP E-MOV-A E-MOV-B
A 9 4 600E-5 009 LOSPDG-BEMOV-1
10 4 600E-5 009 LOSP.C-MOV-1DG-A
£ Cornmz) Delfited 11 3 450E-5 007 LOSPE-MOV-A E-PUMP-B
© Excel Format (<L5) 12 3450E-5 0.07 LOSPEMOV-BEPUMP-A |
Cutoff % (for detail display, where applicable)
o X cancel

The Users Guide displays a different screen. Make corrections as necessary.

36. Page 99, section 9.3 The Cutoff Slice Option.

Selecting the OK button displays the following screen showing the Publish button at the
bottom right of the screen:

£ Cut Sets for LOSP (ET CutSets) 2l —10] x|
ijeét oz ’EEﬁorDemonstratmn Sample Family Mission Time — 2 400E+1 -
Project Folder:  CSaphire E\DehugDemol Ela O L3 I
RIS, R ) Size Cut Off — 0 =
Expand All
i Prob/Freq | Total % ‘ Cut Sets ‘

o 4.825E2 100 Displaying 2 of 28 Cut Sets
w1 4.600E2 9533 LOSP,DG-A
2 2300E3 477 LOSP E-MOV-1

Show End States : ' No ¢ Partition defined (" Sequence

Invert ICthFf top 95 Percent 4,625E-2 | Publish | Save End State | X Close |

The screen in the Users Guide shows a Report button. Make corrections as necessary.
37. Page 103, section 10.2 Integrate Project Utility.

Selecting the Integrate button displays the following screen showing the Integrate button
at the bottom right of the screen:
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+- Integrate Project =] 3]

> gujent P;;}é:;t IC “Saphire B\Debug\Demnot.

ompare Currert Project Ty
IC "Saphire BDebuylSTEX-3451 j Browse ‘

IBaslcEverﬁs Evert Models ‘ Fault Trees | Evert Trees: |

Summary | Field attributes to display Changed everts (0) I
Everts not in current project (2340) | Events not in comparison praject (20) Iddertical events (41

[Mame ;I
IV | HE-FaB-sUC =
I o] HE-Locowr

I | HE-LOOP

¥ +| HE-S)-SIGNAL

¥ +| HE-SP&R-SUC

¥ o| PERMOV-FC-RODD1A
I+ 3| PPR-MOV-FC-RCODIB
[ | RPS-CoP-TM-CHA

I slacc

I | acc-chov-codsa

I¥ s| scc-ckv-cca88
¥ o] acc-ciev-coasc

I | accmov-ocn3as

v | accmov-0c-nz08
KT _'l_I

Updste Current Frojsct Check Al Uncheck Al Integrate | X Clos=

The Users Guide displays a different screen. Make corrections as necessary.

38. Page 110, section 10.3.2 MAR-D Load and Extract Menus.
Selecting the Extract tab displays the following screen with text in the upper portion of

the screen different then that shown in the Users Guide.
21 2101

Losd  Exiract |

|C:\Saphire GDebugDemotardDEMO MARD Save AS..
[ | Aelet tes existing export aroup

* Selected List tems (From main window lists)

£ &l Project ftems

[T Basic Events

[ Fautt Trees

[T Event Trees

[T Sequences

[T End States
- [ Project

[ el e e e e

I
Mark | Unhtark Errors | Process I X Close |
Make corrections as necessary.

39. Page 146, section 15.3.1 Options to Solve End State Cut Sets.
After performing the gather steps the following screen is displayed:
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- Solve Cut Sets for LARGE-RELEASE {ES) |

Cut Set Truncation Options

Solve For Model Types

By Probability INnrms\

By Size INDne

Quartification Method

j |1 000E-15 [ ASP_COMDITION ASP CONDITION ASSESSMENT
[ ASP_INIT_EVENT ASPINITIATING EVENT ASSESS..
j I O FIRE FIRE
® RaMDOM RANDOM FAILLURE

Defaut =

% Sequence End State
€ Cut Set Partition

Gather By

Solution Steps
¥ Gather Cut Sets
[¥ Updste f Quantify Cut Sets
[~ Copy Cut Sets to Base Case

| X cancel

The Users Guide displays a different screen. Make corrections as necessary.

40. Page 149, section 15.4.5 View Cut Sets.
Selecting the View Cut Sets option displays the following screen showing the Publish
button at the bottom right of the screen:

e EE PR
Pnjeét '8TE’X73F' - S0UTH TEXAS PROJECT 1 2 5PAR MODEL glsilan Time — g .400E+1 ﬂ
Frggchmﬂm': .C*rsaamre BIDehuy\STER- 3456 PiSh Cut OFf — 1. 000E-13
Mﬂﬂ‘_el Type: ' ‘RANDOM Size Cut Off — 0 =l
| Expand all |

Prob/Freq | Total % ‘ Cut Sets ‘

T1.776E6 100 Displaying 244299 of 244299 Cut Sets -

8.029E7 1033 |E-ISL-RHRISL-PSF-RP-RHR Dv-ISL-REC-RHR

4.503E7 879 IE-SGTR MS5-HDWV-CF-ALL

3676E7 473 |E-LOOP EPS-CRBE-CF-E1ABCT /RCS-MDP-LK-BP2

3425E7 44 |E-LOOP EPS-DGN-CF-RUN,EPS-¥HE-¥L-NRO4H,OEP-¥HE-XL-NRD4H /RCS-MDP-LIK-B..

3.212E7 413 |E-ISL-RHR,|ISL-PSF-RP-RHR | SL-XHE-XD-DIAG

1.200E7  1.54 |E-SLBOC CFC-XHE-XM-ERROR, OPR-RHE-XM-MSLISO

1.000E7  1.29 IE-XLOCA RAVESSEL

9.926E8 128 |IE-SGTR HPI-MDP-CF-START

9.817E8  1.26 |E-LOOP EPS-FAN-CF-FRFNS EPS-XHE-XL-NRO4H, OEP-XHE-XL-NRO4H /RCS-MDP-LK...

10 9.660E8 124 |E-LOHVC AFW-TDP-F5-P14
9.190E8 118 |E-LOOP EPS-CRE-CF-E1ABCT RCS-MDP-LK-BP2

12 8.563E8 1.1
13 6.900E8 0.89
- 14  6.7955E8 087
15  6.400E8 (.82
- 16 5.666E8 073
- 17 5520e8 071
18  5.100E8 (.66
- 19  4.961E8 064
- 20 4.961E8 064

facdco  nca

I~ show Origin

sice | Invert | [original ut Sets =l

The screen in the Users Guide shows a Report button. Make corrections as necessary.

|E-LOOP EPZ-DGMN-CF-RUN EPS-*HE-%L-NRO4H, OEP-#HE-XL-NRO4H RC E-MDP-LK-EP2
|E-LOHVC AFV-TDP-Th-P14

|E-SLOCA MSE-HDW-CF-ALL

|E-ZGTR RCE-XHE-RE-ECA312 RUS-¥HE-XE-SGTR

IE-LOHYC AFYW-TDP-FR-P14

|E-LOHYC CWVC-XHE-XM-SEALS RCS-MDP-LK-BP2

|E-LOOP EPS-FAN-CF-FSFNS EPS-XHE-RL-NRO4H O EP-#HE-XL-NRO4H /RCS-MDP-LK. .
IE-LOOP ECW-1B1CRUN-1ASTEY ECW-MDP-CF-START OEP-XHE-XL-NRO4H /RCS-M
|E-LOOP ECW-TATBRUN-1CSTEY ECW-MDP-CF-START DEP-#HE-XL-NRO4H /RCS-h.

=

X Close |

Publish | Save EndStatel

41. Page 162, section 15.8.3 Using End State Analysis to Gather the Partitioned Cut Sets.
After performing the gather steps the following screen is displayed:
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*- Solve Cut Sets for Group (E5) 2l -10f x|

Cut St Truncation Options Solve For Model Types
By Probabilty [riormal =] [roooes 01 ASP_CONDITION ASP CONDITION
ASP_INIT_EVENT AP INITIATING .
By Size INDnE =l | (] ASPINIT |
O FIRE FIRE
Quantification Method @ RANDOM RANDOM FAILL...
Defaut |

Gather By (¢ Seguence End State
) Cut Sef Partition

Solution Steps
[V Gather Cut Sets
¥ Update i Quartify Cut Sets:
[~ Copy Cut Sets to Base Case

1 % cancel |

The Users Guide displays a different screen. Make corrections as necessary.

42. Page 163, section 15.8.4 Reporting End State Results.
Selecting the Cut Sets button displays the following screen showing the Publish button at
the bottom right of the screen:

21 ol
ije;t - DEMO - Demonstration Sample Family . Mission Time - 2. 400E+1 ﬂ
ProjectFolder:  CiSaphire BDebugiDemal gfgg e T
LIRS AR ) Size Cut Off — 0 =
[ Expand all |
| # | Piob/Fieq | Totalz | Cut Sets | | |
5.012E2 100 Displaying 120 of 120 Cut Sets =
=5 4.600E-2 X LOSP,DG-A
2.300E3 459 LOSP E-MOV-1
9.200E4 184 LOSP DG-ADG-B
- 2.300E4 046 LOSP,DG-B E-MOV-A S
2.300E4 046 LOSP,C-MOV-B DG-A
- 1.380E4 0.28 LOSP,C-PUMP-B,DG-A
8 1.380E4 028 LOSP,DG-B,E-PUMP-A
5.750E5 0.1 LOSP E-MOW-A E-MOV-B
=5 4.600E5 0.09 LOSP,DG-B E-MOV-1
8 4.600E5 (0.09 LOSP,C-MOV-1 DG-A
3450E5 007 LOSP E-MOW-A E-PUMP-B
[ 34505 007 LOSP E-MOV-B E-PUMP-A
2.070E5  0.04 LOSP E-PUMP-A E-PUMP-B
: 4.600E6  0.01 LOSP,C-CW-B DG-A
4.600E6  0.07 LOSP,DG-B E-CY-A
2.300E6 < 0.01 LOSP,C-MOV-1 E-MON-1
1.150E6 < 0.01 LOSP E-CV-A E-MOV-B
1.150E6 < 0.01 LOSP E-CW-B E-MOV-A
6.900E-7  <0.01 LOSP E-CW-A E-PUMP-B
6.900E-7 <001 LOSP E-CV-B E-PUMP-A =
VI Y -k Y.t L men Tak
[~ Show Crigin
Slice Invert |oﬂgi.-,a| Cut Sets j Publish | Save End State | X Close |

The screen in the Users Guide shows a Report button. Make corrections as necessary.
43. Page 164, section 15.8.4 Reporting End State Results.

Selecting the Publish button displays the following screen showing the Publish button at
the bottom right of the screen:
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* Publish {CS) Group {ES)

2lerl =101 %]

Cut Set Report -

Cut Set Report - Group (ES) Demenstraticn Sample
Family in G:\Saphire 8
\Debug\Demol -
03/04/2010 08:52:02 Cut Set Results
Group (ES)
# PrOB/FREQ ToTal% Cut SET
Total 5.012E-2 100 Displaying 120 of 120 Cut Sets,
1 4.500E-2 91.77 LOSP.DG-A
2 2.300E-3 459 LOSPE-MOV-1
3 0.200E-4 184 LOSPDG-ADGB
4 2300E-4 046 LOSPDG-B,EMOV-A
5 2300E-4 046 LOSP,.C-MOV-EDG-A
6 1.380E-4 028 LOSP,C-PUMP-BDG-A
& HTML 7 1.380E-4 028 LOSP.DG-B,E-PUMP-A
o 8 5.750E-5 011 LOSP E-MOV-A E-MOV-B
1 I Tk Forset 77 9 4.600E-5 0.09 LOSPDG-BEMOV-1
10 4.600E-5 0.09 LOSP.C-MOV-1DG-A
el ¢ Cormmz Delimited 11 3 450E-5 007 LOSPE-MOV-A E-PUMP-B
Bl Excel Format (AL8) 12 3450E-5 0.07 LOSPEMOV-BEPUMP-A |

Cutoff % (for detail display, where applicable)

-

crue

The Users Guide displays a different screen. Make corrections as necessary.

44. Page 164 and page 165, section 15.8.4 Reporting End State Results.

The View Summary Results option displ
button at the bottom left of the screen:

* Summary Results for Group {ES)

Project - DEMO - Demonstration Sample Faniily -
- . N g
Project Folder: @aphirs«ﬂ\l)ehuglﬂemu\)

Default Columns ~ Set | Load | o+ Currert (~ Base

ays the following screen showing the Publish

Model Types
O 4SP_COMDITION
O ASP_IMIT_EVENT General Uncertainty
M FIRE [ Description [ # of Cut Sets v Mean [ sth [~ Std. Dev.
[ RANDOM [ Fairt Estimate ¥ Truncation Level ¥ Median [~ agth [ Skewness
o [~ Seed [~ #3amples [~ Kurtosis

Name Paoint Estim... | Cut Set Countl Mean | Median ‘ Prob. Trunc... | Description I
= Total S.016E-02 120 0.000E+00 0.000E+00 0.000E+00

i LARGE-RELEASE 1.760E-03 109 0.000E+00 0.000E+00 1.000E-15

o SMALL-RELEASE 4.840E-02 11 0.000E+00 0.000E+00 1.000E-15

Publish

X ciose

The screen in the Users Guide shows a Print button. Make corrections as necessary.
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4.0 IV&V Evaluation Checklist

The evaluation criteria used in evaluating the SAPHIRE 8 Users’ Guide is contained in
the Implementation/User Documentation checklist that is included in the SAPHIRE 8
Software Independent Verification and Validation Plan (INL/EXT-09-15649). The
criterion listed in the checklist also contains evaluation criteria for Implementation. Only
the criteria specific to the User Documentation was used for the evaluation of the
SAPHIRE 8 Users’ Guide.

USER DOCUMENTATION

Criteria
Priority: 15

Is the User Manual complete, including: A description of User’s interaction with the
software, description of required training necessary to use the software, input and
output specifications and formats with sample cases, limitations of the software,
anticipated errors and user response to errors, error messages with workarounds
(when applicable), information about user support?

NUREG/BR-0167 Section 4.7

Pass

Comments

Fail

X The information presented within the Volume 3 Users’ Guide provides a complete

N/A

description of the user’s interaction with the software, limitations and input and output
specifications showing formats with sample cases. References to the description of
required training necessary to use the software, anticipated errors and user response to
errors, error messages with workarounds and information about user support were not
found.

Criteria
Priority: 16

Does the User Manual provide instructions on how to install, setup, and access the
application?
NUREG/BR-0167 Section 2.6

Pass

Comments

Fail

X| Installation instructions are provided in section 1.4 Installation of SAPHIRE along with

N/A

un-installation instructions in section 1.5 Un-installation of SAPHIRE. Setup
instructions are given in section 1.6 SAPHIRE Project Settings and the sub-sections in
section 1.7 SAPHIRE User Settings. Specific instructions for accessing the SAPHIRE 8
application were not found. The ABSTRACT states “This reference guide will
introduce the SAPHIRE Version 8.0 software. A brief discussion of the purpose and
history of the software is included along with general information such as installation
instructions, starting and stopping the program, and some pointers on how to get
around inside the program. Next, database concepts and structure are discussed.
Following that discussion are nine sections, one for each of the menu options on the
SAPHIRE main menu, wherein the purpose and general capabilities for each option are
furnished. Next, the capabilities and limitations of the software are provided.” The
following information in section 1.2 Overview of SAPHIRE Users’ Guide “When
starting SAPHIRE, the main screen displays will be shown as they appear on the video
display (Error! Reference source not found.)”, and section 2.1 Opening a Project “If
there is not a current project available or a second session of SAPHIRE is started’ were
found, but specific instructions for starting SAPHIRE 8 were not found.

Criteria
Priority: 17

Does the User Manual provide a complete, consistent, correct, and adequate coverage
of software functionality and is it presented in a “logical” and hierarchical order?
NUREG/BR-0167 Section 2.2, Section 4.3

Pass X Comments
Fail The information presented within the Volume 3 Users’ Guide provides a complete,
N/A consistent, correct, and adequate coverage of software functionality and is presented in a
logical and hierarchical order.
Criteria Does the User Manual provide screen shots, reports, examples etc. to provide end
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Priority: 18

users’ with typical/example outputs (for reference, help, etc.)?
NUREG/BR-0167 Section 4.7

Pass X Comments
Fail Multiple screen shots, reports and examples are provided within the Volume 3 Users’
N/A Guide for reference.

Criteria Does the User Manual provide instructions on accessing on-line help features

Priority: 19

(including User Support)?
NUREG/BR-0167 Section 4.7

Pass Comments
Fail X The Volume 3 Users’ Guide does not provide instructions for accessing the on-line help
N/A features or User Support. Information is provided on page v within the FOREWORD

section referencing the seven volumes that address the use and capabilities of SAPHIRE
Version 8. “This NUREG-series report comprises seven volumes, which address use
and capabilities of SAPHIRE Version 8. Volume 1, "Overview/Summary,"” gives an
overview of the functions available in SAPHIRE and presents general instructions for
using the software. Volume 2, "Technical Reference," discusses the theoretical
background behind the SAPHIRE functions. Volume 3, "SAPHIRE Users Guide,"
provides installation instructions and a step-by-step approach to using the program's
features. Volume 4, "SAPHIRE Tutorial," provides an example of the overall process of
constructing a PRA database. Volume 5, "SAPHIRE Workspace Reference Guide,"
discusses the use of analysis Workspaces. Volume 6, "SAPHIRE Quality Assurance,”
discusses QA methods and tests. Lastly, Volume 7, "SAPHIRE Data Loading," assists
the user in entering PRA data into SAPHIRE using the built-in MAR-D ASCII-text file
data transfer process.”
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