NRC INSPECTION MANUAL FCOB

I NSPECTI ON PROCEDURE 88057

HAZARD | DENTI FI CATI ON AND ASSESSMENT

PROGRAM APPLI CABI LI TY: 2603

88057-01 | NSPECTI ON OBJECTI VES

01.01 To det erm ne whet her the | i censee has an adequat e Hazar d
| dentification and Assessnent (HI A) Programand has t he necessary
organi zation and controls in place to inplenment the program

01.02 To det erm ne whet her the |licensee's nmethods for H A are
appropriate, given the conplexity of the process and the | evel of
hazards invol ved.

01.03 To determ ne whether the skills and qualifications of
those performng the H A are sufficient.

01.04 To verify that the docunentation of the H A studies are
sufficient, and to determ ne whether the hazard assessnment team
deal t adequately with the consequences identified duringthe study.

01. 05 To determ ne whether the results of the H A study are
translated into actionitens to inprove process safety at thesite
and whet her there is a tracking systemin place to ensure that all
managenent - approved reconmmendati ons are i nmplenented in a tinmely
manner .

01. 06 To det er m ne whet her t he pl ant has conduct ed consequence
anal yses, and whet her the results have been under st ood and used by
pl ant nmanagenent .

01. 07 To determ ne whether the plant revalidates the H A
program every 3 years, to ensure that the H A reflects current
pl ant operations and configuration.

88057-02 | NSPECTI ON REQUI REMENTS

Hazard ldentification (HI)

02.01 Reviewthe | i censee's H process to determ ne whet her t he
licensee has identified all hazardous material inventories, the
ri sks associ ated with each hazardous material, and t he hazar dous
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effects of these materials onthe safety of operati ons with Speci al
Nucl ear Material (SNM.

02. 02 Revi ew Hl docunentation to detern ne whet her t he net hods
used by the licensee to identify risks associated with hazardous
chem cals are sufficient. Some of the nmethods used to identify
potential chem cal hazards include review ng
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i ncident history (both at the facility and i ndustry-w de), hunman
factors, adm nistrative controls in place, consequences of failure
of adm nistrative controls, etc.

02. 03 Reviewthe | i censee's H results to determ ne whet her, as
a mnimm all materials present in quantities above U S.
Envi ronment al Protection Agency (EPA) or Occupational Heal th and
Saf ety Adm nistration (OSHA) Threshold Quantity Limts have been
identified.

02. 04 Reviewthe | i censee's H results to detern ne whet her all
mat eri al s that coul d affect the contai nment and safe operati on of
t he SNM have been adequately addressed.

Hazard Assessnent ( HA)

02. 05 Det er mi ne whet her the | i censee has a managenent pl an and
organi zation in place to perform HAs.

02. 06 Determ ne whether the |icensee has clearly stated the
obj ective of the HA before adopting a nethodol ogy for the study.

02. 07 Determ ne whether the HA methodol ogy chosen by the
licensee is appropriate given the stated objective and the
conplexity of the chem cal process.

02. 08 Det er mi ne whet her the li censee used a nmul ti-disciplinary
team approach to the HA by selecting a team with a bal anced
conposition. The inspector should verify that team nmenbers are
chosen because of relevant skills/experience and not job title,
al one.

NOTE: At | east one operator know edgeabl e i nthe process being
studi ed should be included on the HA team The team
shoul d i ncl ude expertsinfields relevant tothe project
(e.g., a mterial scientist to address corrosion,
selection of materials of construction, etc., or a
physi cal chem st to address cheni cal ki netics,
t hernodynam cs, etc.). These experts coul d participate
in the HA study on a part-tinme basis. The inspector
shoul d verify that a nulti-disciplinary teamis used by
i nspecting attendance records fromconpl et ed HA st udi es.

02. 09 Determ ne whether the HA study and findings were
adequat el y docunented. The i nspector shoul d ask to see t he nar ked
up Process Piping and I nstrunmentati on Drawi ngs (P& Ds) and ot her
not es taken during the HAstudy. Aqualitative risk-rankingtable
shoul d be generated for all the recommended action itens, to rank
the risk associated with each of the scenarios identified and to
prioritizeinplenmentationof managenent - approved recomendat i ons of
the HAteam This al so hel ps the i nspector detern ne whet her pl ant
managenent has adequat el y addressed t he findi ngs of the HA team

02. 10 Det er mi ne whet her the | i censee has addressed and resol ved
HA recommendati ons. Verify that di sposition of reconmendati ons has
been docunent ed and t hat hazard fi ndi ngs and t heir di sposition have
been communi cated to rel evant personnel.

| ssue Dat e: 01/ 16/ 96 - 3 - 88057



02.11 Det er mi ne whet her the |li censee has actually i npl enent ed
managenent - approved recomendations fromthe | ast HA study.

02.12 Determ ne whether the |icensee has conducted any HA
studi es on t he processes nodi fied since the |l ast basel i ne HA st udy.
This shoul d be addressed under Managenent of Change as well.
02. 13 Det ermi ne whet her the HA has been revalidated, if the
initial HA was done nore than 3 years ago.

88057- 03 | NSPECTI ON GUI DANCE

Gener al Gui dance

The inspection should be directed at determ ning whether the
i censee has sufficientlyidentifiedand assessed cheni cal hazards.
NRC s main focus is to nake the determ nation that the plant has
adequat e prograns i n pl ace to address t he potenti al consequences of
devi ations from design intent which could affect the safety of
operations with SNM H A is a critical initial element because
ot her elenments in the Nuclear Chem cal Process Safety Program
(NCPSP) are built around theresults of the HHAeffort. Thusit is
crucial that thelicensee correctlyidentify and adequately assess
chem cal hazards. Two separate steps are involvedinthis el ement
of the NCPSP:

e« H - ldentifies specific materials and their inventories at
specific |l ocations that present potential chem cal hazards to be
anal yzed and managed. To prioritizeits assessnment effort, the
licensee must first correctly identify the consequences of
activities involving hazardous materials, present at the
facility, that could affect operations and contai nment of SNM
whi ch coul d have potential onsite and/or offsite consequences.

« HA - Involves the detailed exam nation of the operations and
processes associated with the hazards identified above, to
eval uate t he hazards and i dentify potential actions for reducing
the |ikelihood or severity of catastrophic events. The HA
identifies actions necessary to prevent deviations from the
desi gn and operating i ntent of the system when t he consequences
of these deviations could inpact the ability of the licensee to
contain and control |icensed SNM

Speci fi c Gui dance

Specific guidance is provided for each of the inspection
requirenents listed in Section 88057-02, to help the inspector
determ ne whether the licensee's programis adequate.

03. 01 The HI process should be described in a docunent
avai l abl e for inspection and should, as a m ninum address the
fol |l owi ng:

a. ldentification of the systens where potential chem cal
hazards exi st or when the consequences of plant activities
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could affect operations with SNM The location of these
systens should be avail able on a plot plan.

b. Asystemto ensure that necessary plant-1|evel Process Safety
| nformation (PSI) (such as plot plan, inventory list, etc.)
is available to identify inherent and/or primary hazards.

c. Aninventory list, with quantities and | ocations, shoul d be
avai |l abl e that includes all hazardous materials present at
the plant at any time, either in the process or in storage.
Potenti al hazards associated with each hazardous materi al
(e.g., extracted fromrelevant Material Safety Data Sheets
(MSDS')), as well as effects of inadvertent m xing of
i nconpati ble materi als, shoul d be consi dered. The |icensee
shoul d prepare a conpatibility chart of all onsiteinventory
to ensure that i nadvertent m xing of i nconpatible materials
is mnimzed.

03.02 As a mi ni mumt he fol | owi ng shoul d be addressed regardi ng
t he nethods used by the licensee for the Hi

a. Docunentation of nmethods used to identify hazards. These
met hods may i ncl ude one or nore of the follow ng: previous
operating errors, potential operatingerrors, industry-w de
i ncident history, human factors, etc. Docunentation shoul d
i ncl ude how each of the above has been identified.

b. Determ nation of thepriority order for conducting HA shoul d
be based on considerations such as the nature of process
hazards, onsite and of fsite consequences, age of the process,
and operating history of the plant.

03.03 The | i censee shoul d have an i nventory |ist of hazardous
material s that includes, at amninum all the materialslisted, in
Table 1, that are used, generated, or stored onsite.

Table 1. Sonme Commonly Found Chem cals at Licensed Fuel Cycle
Facilities

Chemical Name CAS#
Ammonia, anhydrous 7664-41-7
Fines (UO, dust) N/A

Flammable Material N/A
(Liquid/gas)
Fluorine 7782-41-4
Hydrofluoric Acid 7664-39-3
Hydrogen 1333-74-0
Nitric Acid 7697-37-2
Organic Solvents N/A
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Chemical Name CAS#
Propane 74-98-6
Uranium Hexafluoride 7783-81-5
Zircaloy N/A
03. 04 The | i censee shoul d ensure that all hazardous materi al s

have been i ncluded in the NCPSP. The |i censee shoul d ensure that
uni que hazards or operating conditions are adequately addressed
(e.g., hydrogen coul d be present insmall quantities around furnace
areas, whi ch, because of unusual operating conditions, couldcreate
an expl osive, atnosphere especially because of readily avail abl e
ignition sources. This, inturn, could affect the safe operation
or containment of the licensed SNM) Another exanple is the
presence of octane in small quantities within a confined space,
whi ch potentially could create an expl osive situation.

The threshold quantity limts (TQL) at which EPA or OSHA
regul ati ons (whichever has the lower TQLs) are activated are
i ncluded as guidance to the inspector (Table 2).

Tabl e 2.
EPA/ OSHA TQLs for Some Commonly Used Chem cals at Licensed Fuel
Cycle Facilities

Chem cal Nane CAS # TQL (I bs)
Ammoni a, 7664-41-7 10000
anhydr ous
FI anmabl e N A 10000

Material (Liquid
or gas)
Fl uori ne 7782-41-4 1000

Hydr of | uoric 7664-39-3 1000

Aci d
Hydr ogen 1333-74-0 10000
Pr opane 74-98-6 10000
Ur ani um 7783-81-5 4400
Hexaf | uori de?

03. 05 The |'i censee shoul d have a systemi n pl ace for perform ng
HAs, which includes, as a mnimum the follow ng features:

1Based on amount of UF, required to generate 1000 Ibs of HF where UF; + 2H,0 --> UO,F, + 4HF.
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a. A schedule for performng chem cal HAs, based on the
potential inpact of the chem cal hazards at the facility.
The schedul e shoul d i ncl ude HA studi es yet to be perfornmed.
The inspector should verify that the schedule is actually
bei ng fol | owed.

b. An assignnment of overall responsibilities for perform ng HA
st udi es.

c. An assignment of |eadership for individual HA studies
scheduled in the near term

d. A system to perform workplace consequence analysis and
of fsite consequence anal ysis.

e. A system to ensure senior plant managenent is aware of
significant findings fromeach HA study.

f. A systemto ensure that fully up-to-date PSI (especially
P&l Ds) is avail able for those areas where hazards have been
identified before the start of the HA.

g. A systemto ensure that updates are made to ot her NCPSP
el ements usually acconmplished through the Managenent of
Change (MOC) el enent that includes PSI, Standard Operating
Procedures, Mai ntenance and | nspection, and Trai ni ng, when
the HA identifies them as being necessary.

h. A system to enforce participation/involvenent of hourly
enpl oyees in planning/ perform ng the HA

i. A systemto review HA arrangenents and nethods to i nprove
future studies.

03. 06 The | i censee shoul d have a clearly stated objective for
perform ng t he HA bef ore deci di ng on t he net hodol ogy t o be adopt ed
for the HA study. This is because the choice of nethodol ogy
depends on the objective of the study. Sone of the conmmon
obj ectives in performng the HA could be generating a list of
chem cal hazards that could affect operations with SNM at the
facility, safety inprovenent alternatives or specific accident
scenarios, and safety i nprovenent alternatives. Each of the above
alternatives could lead to the selection of a different HA
nmet hodol ogy.

The | i censee shoul d i ncl ude, as an objective for the HA study, the
identification and assessnent of potential chem cal hazards t hat
could affect operations with SNM at the facility.

03. 07 The |'i censee shoul d provide therationale, for sel ecting
a particular HA nethodol ogy, that should be consistent with the
stated objective of the study, availability of process safety
information, conmplexity of the chem cal process, and conpany
policy/ practices.

NOTE: The i nspector is referred to Figure 5.3 (pp. 86 - 92) of
"@Gui del i nes for Hazard Eval uati on Procedures wi t h Wor ked
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03. 08

Exampl es,” 2nd Edition, published by the Center for
Chem cal Process Safety (CCPS) of the Anericanlnstitute
of Chem cal Engineers (AIChE). It is recomrended that
the licensee use a sinm | ar approach in selecting the HA
nmet hodol ogy.

The |'i censee shoul d have in place a systemthat ensures

that the HA is perfornmed by a qualified team As a m nimmthe
foll owi ng should be addressed:

a.

03. 09

| dentification of team nmenbers. A typical team should
consi st of at |east:

Team | eader - Experienced in the nethodol ogy bei ng used and
has a good general know edge about process operations. It is
not necessary that the teaml eader have specific know edge of
t he process bei ng studied.

Process expert - Experienced in the process being revi ewed
(i.e., has specific knowl edge of process under study).

Hourly enpl oyee - An operator or nechanic (as appropriate)
fromthe area being studi ed.

| nst runent ati on/ Mai nt enance/ Producti on - Use t hese per sonnel
as required.

Rel evant specialists - Should be used where needed (e.g.,
mat eri al scientists, physical chem sts, etc.).

Training provided to the team both to the |eader and to
ot her menbers, should be sufficient for the HA study. The
| evel of training required for each HA participant is not
fixed. The team | eader should have attended a training
session on the methodol ogy to be used for the HA (e.g.,
trai ning conducted by the CCPS or equivalent), and should
have denonstrated proficiency through experience. The rest
of the team nenbers should be famliar with the HA
met hodol ogy and how the HA will be conduct ed.

The | i censee shoul d have i n pl ace a systemto ensure t hat

HA exerci ses have been sufficiently docunented. As a mi nimumthe
foll owi ng should be addressed:

a.

b.

88057

Al'l docunent ati on on HA st udi es shoul d be readi |l y avai |l abl e.
Al'l docunmentation should be reviewed for organization and
content. It should include at |east the follow ng:

. Listing of team nenbers and qualifications (daily
att endance sheet if avail able).

. Ti net abl e of team activities.

. Overvi ew of intent of process.
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. Mar ked-up P& Ds to show conpl et eness.

. Not es t aken duri ng HA exerci se i ncl udi ng expl anati on of
devi ati ons, their consequences, and rel ated
recommendat i ons. The HA shoul d adequately address
i nherent process hazards, previous incidents, engi neering
and adm ni strative controls, consequences of failure of
engi neeri ng and adm ni strative controls, facility siting,
human factors, and a qualitative eval uati on of onsite and
offsite safety and health effects of a failure of a
control .

. Evi dence that operating errors for each phase of
operation (startup, normal operation, shutdown, emergency
shut down) wer e consi dered for conti nuous processes. For
bat ch processes, operating errors onthetine-lineshould
be consi dered.

. Priorities for resolution of reconmendati ons.

. A qualitative risk-ranking matri x based on severity of
consequence and probability of occurrence of identified
chem cal hazards for which recommendati ons have been
suggested by the HA study. The prioritization of
recommended action itens should be based on the
qualitative risk-ranking matri x.

c. The findings of the HA study m ght address operability (or
efficiency) i ssues as wel |l as safety i ssues. The operability
i ssues are not so inmportant tothe HA effort and t hey may be
dealt with separately. It is not necessary to prioritize
resol ution of operability issues.

03.10 The | i censee shoul d have a systemi n pl ace t o addr ess and
resolve HA recomendati ons. The inspector should review the
resol uti on of HArecommendati ons, and t he subsequent i npl ement ati on
of managenent - approved recomendations to understand how the
results of the HA are translated into action to inprove process
safety at the site. The follow ng el enments should be addressed:

a. There should be a systemto review the recomendati ons and
nodify themif a better solution exists. These decisions
shoul d be recorded.

b. Reviewthe nunber of HArecommendati ons that were refuted in
entirety. A large percentage of refuted recomendati ons
coul d be i ndi cative of either overexuberance in the study or
a | ack of management comm tnent. The inspector should ask
guestions concerning this aspect, and be prepared to judge
that this exercise neets a reasonabl e performance |evel.

c. Asystemfor tracki ng nanagenent - approved recomrendati ons on
a pl ant-w de basis.

d. Docunented evidence that recomendati ons from previ ous HA
st udi es have been i npl enent ed.
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e. Atinetabl e and comm tnent for i npl enenting ot her nanagenent -
approved reconmendati ons.

f. Docunented evi dence of responsibilities assignedw thtarget
conpl eti on dates. The inspector should ask to see
docunentation or fieldevidencethat earlier assi gnnents were
conpl eted and target dates net.

g. A systemto update other pertinent elenents (e.g., standard
oper ati ng procedures, mai nt enance procedures, PSI, training,
energency procedures, MOC) as found necessary by the HA
study. The systemshould, in some cases, activate the MOC
procedures for recommended changes. (See NRC I nspection

Manual , Inspection Procedure 88063, for "Managenent of
Change".)
03.11 The i nspector should field-check the inplenentation of
managenent - appr oved recommendati ons to verify act ual

i npl ementation. |f any of the nanagenent - approved r econmendat i ons
have not been i npl emented or schedul ed for i npl enentati on, thenthe
i nspector should ascertain the reason for this. The | ack of
conpl etion, or a schedul e for i nplenmentati on of recomendations is
i ndicative of the | ack of nmanagenent comm tnent. This should be
cross-checked with the managenent system in place for MOC
pr ocedur es.

03.12 The i nspect or shoul d determ ne i f changes have been made
since the | ast baseline HA study for that particul ar process. This
should include a review of all past nodifications since the
basel i ne HA study. The i nspector should reviewall nodifications
since the last site inspection by NRC. Selected nodifications
should be reviewed in detail and wal k-downs of nodifications
conducted. HA studi es should have been carried out in accordance
wi t h MOC procedures. The i nspector shoul d cross-check with the MOC
procedures and actions.

03.13 The licensee should have in place a system for
reval i dation/updating HA to ensure the HA is consistent with
current plant operations and practices. This revalidation should
be perfornmed at | east every 3 years by a team whose conposition
satisfies the requirenment above. Any docunment ati on generat ed
during the HI A process, updates and/or revalidations should be
retained for the life of the process.

NOTE: The requirement of revalidation and updating is in
addition to HA studies perforned as part of MOC.

88057- 04 RESOURCE ESTI MATE

An inspection performed using this Inspection Procedure is
estimated torequire 8 hours of i nspector resources. This estinmate
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is only for the direct inspection effort and does not include
preparation for and docunentation of the inspection.

88057- 05 REFERENCES
Center for Chem cal Process Safety, Guidelines for Hazard
Eval uati on Procedures, "Second Edi ti on wi t h Wr ked Exanpl es”,

American Institute of Chem cal Engi neers, New York, 1992.

OSHA, Process Saf ety Managenent of Hi ghly Hazardous Chem cal s, 29
CFR 1910.119(e), "Process Hazard Anal ysis."

EPA, Ri sk Managenent Programs for Chenmi cal Accident Release
Prevention, 40 CFR Part 68,
Section 68.24, "Prevention program - process hazards
anal ysis."
Chem cal Manufacturers Associ ation, Responsible Care® Process
Saf ety Code of Managenent Practices, Washi ngton, 1990.

END
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