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MEMORANDUM FOR: Those on the Attached List

FROM: Philip M. Altomare

Program Element Manager

Waste Systems Engineering and Integration
SUBJECT: TECHNICAL REVIEW COMPONENTS EXAMPLE

Enclosed is a draft example of the "technical review components" concept

being developed by the Center as an addition to Technical Operating

Procedure (TOP)-001-02 ("Program Architecture Database Work Instruction").
This particular concept is being developed as a separate data field in
response to the recent NRC/CNWRA dialogue regarding the Program Architecture
developmental process. This draft has been provided informally by the Center
for NRC's information as an approach they propose to follow. Thus, they would
appreciate any timely comments we would have before it is formally introduced
into TOP-001-02.

We would, therefore, be interested in any comments you may have on the

submittal. Kindly submit them to Mike Lee (extension 20421) as early as
practicable.

Original Stomed By

Philip M. Altomare
Program Element Manager
Waste Systems Engineering and Integration

Enclosure: As stated
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POBT OFFFICE DRAWER 28510 + 6220 CULEBRA ROAD - SAN ANTONID, TEXAS 78284
{612)522:5150 » FAX (512) 822-5186

April 20, 1989

Mr. Philip M. Altomare

U.S. NUCLEAR REGULATORY COMMISSION
1 White Flint North (4-H-3)

11555 Rockville Pike

Rockville, MD 20852

SUBJECT: Example of Technical Review Components
Dear Mr. Altomare:

Attached 1s an example of the proposed PADB oustput of the newly approved
record, Technical Review Components (TC). With NRG approval, we will
process a TOP-001-02 Work Instruction to immediately implement the approved
instructions for development of TC as well as the approved revisions of
insttuctions for Regulatory Elements of Proof, NRC Compliance Determination
Method, completion of the 22-step process in the presence of a Regulatory
or Institutional Uncertainty, and NRC Uncertainty Reduction Method. This
will include undertaking preparaticn/revision of information for Regulatory
Requirements presently completed or in process.

All of these approved PA procedural revisions will, of course, be inecluded
in Revision 1 of TOP-001-02 which will be forwarded for NRC review and

approval next month.
Sxm.erel} , {

D. Ted Romine
8r. Syatems Engineer

Attachment

ce: J. Funches
M. Mace
W. Patrick
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CENTER FOR NUCLEAR WASTE REGULATORY ANALYSES Page 1
PROGRAM ARCHITECTURE &UPPORT SYSTEM

EXAMPLE TECHNICAL REVIEW COMPONENT LISTING EXAMPLE
TECHNICAL REVIEW COMPONENT ID: RR1/EP1/TGi
ANALYST: Example, P C SUBMISSION DATE: 19890420
REVIEWER: Sample, P G REVIEW DATE: 19890420
PARC REVIEW STATUS: OK PARC REVIEY DATE: 19890420
QA REVIEW STATUS: OK QA REVIEW DATE: 19890420

TECHNICAL REVIEW COMPONENTS
stk Aok & & kbR kbR

TOPIC: IMPORTANT 'TC SAPETY - NATURAL PEENOMENA AND
ENVIRONMENTAL CONDITIONS,, Geologic Repository
Operations Area,, Safety funcwions,, Design of
structuras, systams and components

TECHNICAL REVIEW COMPONENTS TEXT (PAPD Steps 3 and 3)

TECHNICAL REVIEW COMPONENTS are (1) the products of technical
investigations/analysag necessary to review a DOE demonstration of
compliance, and/or support a NRC determination of compliance, with the
lowast-level REGULATORY ELEMENTS OF PROOF and (2) the supporting materisl
necessary to verify the technical adequacy of thoase products. TECHNICAL
REVIEW COMPONENTS are not stated in the REGULATORY REQUIREMENT and,
consequently, do not have the forcs of law, They are being developed
solely for the internal use of the NRC Office of Nuclear Matarial Safety
and Safeguards, Division of High-leavel Waste Management, as a management
tool,

The racord below repeats each lewest-level REGULATORY ELEMENT OF PROOF (one
at an end point of a branch of that logic hierarchy), then identifies in a
logiec structure the TECHNICAL REVIEW COMPONENTS derived from each of thcse
REGULATORY ELEMENTS OF PROOF, TECHNICAL REVIEW COMFONENTS are predomi-
nantly the results of technical analyses, but in some cases may include
physical measurements, data recordings, historical data, and research and
test results, in addition to evidence of the applicebility of the analyses
and evidence of the technical adequacy of the data used in those analyses.

1.0 STRUCTURES, SYSTEMS, AND COMPONENTS IMPORTANT TG SAFETY ARE DESIGNED
S0 THAT NATURAL PHENOMENA AND ENVIRONMENTAL CONDITIONS ANTICIPATED AT THE
GEQOLOGIC REPOSITORY OPERATIONS AREA WILL NOT INTERFERE WITH NECESSARY
SAFETY FUNCTIONS. 10 CFR 60.131(b)(1)

AND

1.1 Identification and charactarizstion of ths natural phenomena
anticipated at the geologic repository operaticons area. (Examples:

floods, tornadoez, earthquakes, lightning, subsidence, landslides, veolcanic

activity.) (TECHNICAL REVIEW COMPONENT)
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AND

1.1.1 Identification of anticipated natural phenomena considering
site characteristics such as geology, gecphysical properties,
geochemistry, hydrology (aurface and subsurfsce), climate, and
meteorology. (TECHNICAL REVIEW COMPONENT)

AND

1,1.2 Characterization of each identified anticipated natural
phenomena as to: anticipated variations in velues, (temporal, spatial
and magnitude); worst case (maximum/minimum) values; knowledge of, and
period of time to collect the site history; eccuracy of
data/measurements; frequency of raocccurrence; duration of phenomena
and margins for variations considering inaccuracies in the above
information. (TECHNICAL REVIEW COMPONENT)

AND

1.2 Identification of natural phenomena that are not anticipated at the
geologlec repository operations area but that may be remotaly plausible, and
Justification as to why these natural phenomera are not anticipated.
{TECHNICAL REVIEW COMPONENT)

AND

1.3 Identification and characterization of ervircnmemtal conditions
anticipated at the geologiec repository operations araa, (Examples:
temperature, winds, dust, air impurities, humidity, precipitation.)
(TECHNICAL REVIEW COMPONENT)

AND

1.3.1 Identification of the anticipated envirommental conditions
considering site characteristics such as geology, geophysical
properties, geochemistry, hydrology (surface and subsurface), climate
and meteorology. (TECHNICAL REVIEW COMPONENT)

AND

1.3.2 Characterization of each identified anticipated environmental
condition as to: anticipated variations in velues (temporal, spatial
and magnitude); worst case (naximum/minimum) values; knowledge of, and
period of time to collasct the site history; accuracy of data/measure-
ments; frequancy of reoccurrence; duration of conditions; and marglns
for variations considering inaccuracies in the dbove informatien,
(TECHNICAL REVIEW COMPONENT)

AND

1.4 1Identification of environmental conditions that are not anticipated at
the geologie rapesitory operations area but that may bs remotely plausible,
and justification as to why these envirommental conditions are not
anticipated . (TECHNICAL REVIEW COMPONENT)

AND

1.5 Identification and characterization of cembirngtions of natural
phenomena and environmental conditions anticipated ro occur at the geologic
repository operations area. (TECHNICAL REVIEW CONMPONENT)

ORAFT
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AND
1.6 Identification of each structure, system, and component important to
safaty, (TECHNICAL REVIEW COMPONENT)

AND

1.6.1 Identification and definition of geologic repository operations
area functional requirements that are importent to safety, (TECHNICAL
REVIEW COMPONENT)

AND

1.6.2 Identification of geologlc repository operations area
functional requirements that aze not impertant to safety, and
justification to support this declsion. (TECHNICAL REVIEW COMPONENT)

AND

1.6.3 Identification of the functional requirements important to
safety that are to be performed by each structure, system, and
component ("specific functions"). [Thus, an idemtification of the
structures, systams, and components important to safety]. (TECHNICAL
REVIEW COMPONENT)

AND

1.7 Definition for each structure, system, snd component important to
safety of the performance objectives and design criteria (including design
constraints and interface requirements) in the presence of anticipated
natural phenomena and environmmental conditions. (TECHNICAL REVIEW
COMPONENT)

AND

1.7.1 Identification and description of each of the values, limits,
or ranges (i,e., rasponse tine, duration of response, load limits,
margin of safety, tolerances, etc.) of the specific functions of each
structure, system, and component important to safety under normal
conditions in the presence of anticipazed natural phenomena and
environmental conditions (eonaidering the maximum amounts and rates of
waste handling). (TECHNICAL REVIEW COMPONENT)

AND .

1,7.1.1 Identification and description of each of the values,
limits, or ranges (i.e., wesponse time, duration of response,
load limits, margin of safety, tolerances, etc.) of the
applicable normal functions of each structure, system, and
component important to safety undar normal conditions in the
presence of anticipated natural phenomens and environmental
conditions, (TECHNICAL REVIEW COMPOMENT)

AND

1,7.1.2 1Identification and description of each of tha values,
limits, or ranges (i.e., response time, durstion of rasponse,
load limits, margin of safety, tolerances, etc.) of the
applicable emergency functions of each structure, system, and
cemponent important to ssfety under normal conditions in the
presence of anticipated natural phenomena and environmental

conditions. (TECHNICAL REVIEW COMPOMENT)
DRAFT
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AND

1.7,1,3 1Identification and deseription of each of the values,
limits, or ranges (l.e., responsa time, duration of response,
load 1imits, margin of safety, tolerances, etc.) of the safety
functions of each strusture, system, and component undar normal
conditions in the presence of anticipated natural phenomena and
environmental conditions, (TECHNICAL REVIEW COMPONENT)

AND

1.7.2 1Identification and desmexiption of each of the values, limitg,
or ranges (i.e., response time, duration of response, load limits,
margin of safety, tolerarces, eotc.) of the specific funections of each
structure, system, and component imporzant to safety under accident
conditions in the presence of anticipated natural phenomena and
environmental cond{tions (considering the maximum amounts and rates of
waste handling). (TECHNICAL EEVIEW COMFONENT)

AND

1.7.2.1 Identification and description of each of the values,
limits, or ranges (i.e., response time, duration of response,
load limits, margin of sefety, tolerances, etc.) of the
applicable normal functions of each structure, system, and
componant impertant to sefery under sccldent conditions in the
presenca of anticipated natural phenomena and environmental
conditions. (TECHNICAYL REVIEW COMPONENT)

AND

1.7.2.2 1Identification end desecription of each of the values,
limits, or ranges (1.e., rasponse time, duration of response,
load limits, margin of safety, tolerances, etc.) of the
applicable emergency functions of each structure, system, and
component important to sefety under sccident conditions in the
prasence of anticipated natural phencmena and environmental
conditions, (TECHNICAL REVIEW COMPONENT)

AND

1,7.2.3 1Identification and description of each of the values,
limites, or ranges (i.e., response time, duration of response,
load limits, margin of ssfety, tolerances, etc.) of the safety
functions of each structure, systom, and component under accident
conditions in the presence of anticipatad natural phenomena and
environmental conditions., (TECHNICAL REVIEW COMPONENT)

AND

1,8 Identification and description of potential safaty hazards (i.s.,
potential interferences with necassary safety functioms) and appropriate
meagures to eliminate, control or mitigate those hazards in the presence of
natural phenomena and environmental conditions anticipated at the geologic
repository operationa area, (TECENICAL REVIEW COMPONMENT)

AND

1.8.1 Identification, based on systematic preclosure safety analyses,
of potential safety hazards in the presence of antic¢cipated natural
pPhenomana and envirommental conditions. (Appropriate safety analyses
include: Failure modes and effects ananlysis [FMEA], hazards analysis,

fault tree analysis.) (TECHNICAL REVIEW COMPONENT)
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AND

1,8.2 Definition of the probabilities of ocourrence of potential
safety hazards singly and in potential combinations in the presence of
anticipated natural phenomena and environmental conditions.

(TECHNICAL REVIEW COMPONENT)

AND
1.8.3 Description of the potential consequences of each potential

safety hazard in the presance of anticipated natural phenomena and
environmental conditions. (TECHNICAL REVIEW CCMPONENT)

AND
1.8.4 Description of mesasuras taken to eliminate, control or
m{itigate potential safety hazards in the presence of anticipated

natural phenomena and envirommental conditions. (TECHNICAL REVIEW
COMPONENT)

AND

1.9 Analytical verification {(e.g., design analysis, .design review) of (1)
deslign assumptions and calculations and (2) the satisfaction of applicable
performance objectivas and design criteria. This applias to each
structure, system, and componant lmportant te safety for each of the
anticipated natural phencmena and ernvironmental condftions, and potentisl
csombinations thereof. “Design" imcludes fscilities, equipment, interfacas,
software, operating procedures and training. (TECHNICAL REVIEW COMPONENT)

AND (Either 1.9.1 OR 1.,9.2)

1.9.1 Analytical verification that the anticipated phenomena and
conditions will not interfere with necessary safety functions.
(TECHNICAL REVIEW COMPONENT)

OR

1.9.2 Analytical verification that protection aof particular systems
and components (by structures) from anticipated natural phenomena,
anticipated environmental conditions, and potential combinations of
these i3 feasible and will ensurae that necesgsary safety functions will
not be interfered with. (TECHNICAL REVIEW COMPANENT)

AND

1.10 1Identification and deseription of the desgign and/or construction
specifications for each struetura, system, and component important to
safety. (TECHNICAL REVIEW COMPONENT)

AND
1,10.1 Identification and description of the datailed design
requirements (e.g.: rates, capacities, durabilities, etc.) of each

structure, system, and component important to safety, (TECHNICAL
REVIEW COMPONENT)

AND
1,10.2 Identification aml description of the applicable dasign
standards and codes for each structure, system, and component

important to safety. (TECHNICAL REVIEW COMPONENT)
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AND

1.10.3 1Identification of tha materials and description of the
characteristics of the materials of each structure, system, and
component Iimportant to safety. (TECHNICAL REVIHW COMPONENT)

AND
1,10,4 IYdentification and description of the fail safe features of

asach structure, system, and coxponent important to safaty. (TECHNICAL
REVIEW COMPONENT)

AND

1.10.5 Identification and deuscription of the layout of each
structure, system, and component lmportant to safety. (TECHNICAL
REVIEW COMPONENT)

AND
1.10.6 Identificatf{on and dsscription of the raquirements for aging

and durability for each structure, system, and component impertant to
safety. (TECHNICAL REVIEW COMPONENT)

AND

1.10.7 Ideatificvatlon aud dewselpllua wll fabiloeabtlou, asseably,
araction, and/or comstruction techniques/codeas/standards, including
QA, applicable to sach structure, system, and camponent important to
safety. (TECHNICAL REVIEW COMPONENT)

AND

1.11 Identification and deseription of the proceduras for operations of
each structure, system, and component lmportant to safety. (TECHNICAL
REVIEW COMPONENT)

AND

1.11,1 Identification and dascription of c¢perating procedures for
each structura, system, and couponent important to safety under nermal
conditions in the presence of anticipated natural phenomena and
environmental conditions. (TECENICAL REVIEW COMPONENT)

AND

1.11.1.1 Identification and description of normal operating
procecdures under normal conditions of each structure, system, and
component important to safety . (TECHNICAL REVIEW COMPONENT)

AND

1.11.1.2 1Identification and description of emergency operating
procedures under normal conditions of each gtructure, system, and
component important to safety . (TECHNICAL REVIEW COMPONENT)

AND

1.11.2 1Identificarion and description of operating procedureas for
sach structure, system, and conponent impertent to safety under
accident conditionz in the presence of articipatad natural phenomana
and environmental conditiong. (TECHNICAIL REVIEW COMPONENT)

ORAFT
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AND

1.11.2.1 Identification and description of normal oparating
procedures under acecident conditions of each structure, system,
and component important to safety . (TECHNICAL REVIEW COMPONENT)

AND

1,11,2,2 Identification and description of emergency operating

procedures under accldent coaditions of each structure, system,

and component important tec safety. (TECHNICAL REVIEW COMPONENT)

1,12 vVarification of the ability of structures, systems and components
important to safery to sustain necessary safety functions in the presence
of natural phenomena and environmantal conditions anticipated at the
geologic repository operations area. (TECHNICAL REVIEW COMPONENT)

AND

1.12.1 Verification of the ability of the designs to sustain
necessary safety functions to the levels prescribed by the parformance
objectives and design criteris in the presence af natural phanomena
and environmental conditions enticipated at the geologlc repository
operations area, (TECHNICAL REVIEW COMPONENT)

AND

1.12.2 Verification of the ability of repository personnel to apply
the operating procedures to sustain necassary safety functions to the
levels prescribed by the performance cbjectives and design criceris in
the presence of natural phenomena and environmental conditions
anticipated at the geologlc repository operationms area, (TECHNICAL
REVIEW COMPONENT)

AND
1.12.3 Verification that applicable desipgn codes and standards have
been used. (TECHNICAL REVIEW COMPONENT)

FnRy
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