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MINIMUM INVENTORY OF HUMAN SYSTEM INTERFACES
(ALARMS, CONTROLS, AND DISPLAYYS)

Background:

Origin of Minimum Inventory

Asstated in SECY 92-053, “to resolve the difficulti ienced in obtaining
detailed design information for selected areas of t hgn certification
reviews, the staff developed atwo-part approac

The first part of the approach was “a detai
of fixed alarms, displays, and controls nec erators to the implement
man actions shown to be

t]. Thisminimum

se failure (CCF) that renders the plant’s primary HSISin
orked digital control and information system-driven)

Definition of Minimum Inventory

The minimum inventory is the set of spatially-dedicated HSIs (i.e., alarms, controls, and
displays) that are readily accessible to the operators, needed to handle potential failures of
the primary control room HSIs, and are electronically diverse from the primary control
system. These HSIs are in addition to the primary workstations HSIs that are non-safety
equipment and rely on selectable HSIs (i.e., the operator must select the particul ar display



or control screen needed to support agiven task). The M1 includes safety-related HSIs
that meet regulatory requirements for accident mitigation and safe shutdown.

Minimum Inventory Development Process and Acceptance Criteria:

Development Process

In developing its minimum inventory, the applicant provides the following information as
Tier 1 level information submitted for design certification:

A. adescription of:

1. the processfor developing the minimu

displays
2. theselection criteriafor determini

of alarms, controls, and

B. ITAAC to verify that reports exist t

the process for devel oping th implemented
|n| mum inventory were applied
g a full-scope simulator that
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for a fully functional, integrated
to demonstrate, prior to fuel load, that
as the basis for the human-system interface

vas evaluated to assure that it contains the
ied through implementing the Tier 1 process

Ind inventory, the applicant provides the following information as
Tier 2* ‘ submitted for design certification:

¥ic Technical Guidelines) steps
the GTGS and supporting documentation (e.g., step description and basis
documents)

C. alist of alarms, controls, displays which includes:

a. dedicated controls for manual safety system actuation (e.g., reactor trip,
turbine trip, engineered safety feature actuation)

b. Regulatory Guide 1.97 Type A and Category | variables for plants
committed to Revision 3 or Type A, B, and C variables for plants



committed to Revision 4 (The complete list may be revised as the design
matures)

c. aarms, controls, displays required to support important operator actions
specified as aresult of the design’s PRA/HRA

d. task analysis of operator actions needed to safely shutdown the reactor
under conditions where the operators’ primary, instrumentation has failed

e. aarms to alert the operator to perform safety functions in response to
design-basis events for which there is no automatically actuated safety

function
f. dedicated controls for operator actions credited dor diversity and defense-
in-depth
The staff review of an applicant’s minimum inventory ti-disciplinary:

consisting of inputs from human factors engineering;

HSIs
during normal plant operation. The natur ur, how
often they may occur over the life of the pl ential duration will guide
decisions on what alternate or bac ili ided beyond the safety-related

gn and preferred/credited success path performanceis

) Swas reviewed to identify any specific operator actions
sis. The GTGs (or plant-specific EOPs, if available) was

tor actions for safety and non-safety success paths.

PRA/HRA are provided. The plant PRA/HRA was reviewed to identify any operator
actionsthat arerisk significant. The results of the diversity and defense-in-depth
evaluation were reviewed to identify any specific operator actions credited for coping
with common cause failures of digital protection systems.

3) Analysis of operator actions required to support safe shutdown of the reactor is
addressed. That is, afunction-based task analysis that describes the operator actions that
are necessary to bring the reactor to a safe shutdown under conditions where the primary
instrumentation is both available and unavailable is provided.



The following categories of operator functions and tasks need to be addressed in defining
the minimum inventory (the listing is not meant to be inclusive):

Operator actions that are credited in the plant’ s safety analyses, for which no
automated actions are provided

Monitoring actions and, when necessary, back up automatic protective actions or
automated success paths called out in the GTGs or plant-specific EOPs; this
includes manual system-level actuations and use of manual component-level
controls when necessary

Operator actions that are needed to accomplish the pref
success paths called out in the GTGSEOPs for acci
shutdown, for which there are no automated succ
Operator manual actions needed to accompli anual non-safety
success paths called out in the GTGYEOPs
Monitoring safety system availability

manual safety
igation and safe

Monitoring plant safety parameters (i itori that could
lead to safety system actuation an i n prior to
actuation)

Functions and tasks, other than the ab eeded to support continued
operation under conditions ) n of the normally-used HSIs—
the extent of the functio - erformed depends on the
plant’ s concept of operati@

Other important functions & rmal operation, with all
HSIs available €s or characteristics not provided

|mportant tO mal ntaini ng

transient mitigation are included [ safety-related
utdown and indications and controls to verify critical safety
-accident monitoring — use of Regulatory Guide 1.97
instrumental 1onal functions beyond the credited operator manual actions and
backing up of omatic systems covered in 1 and 2 above.)

5) Design of the 1 & C ar chitecture. Developing the minimum inventory considers the
digital control and information system, the potential failure modes of the system and the
normally-used HSIs, and the plant’ s concept of operations for dealing with failures or
degradation of the normally-used HSIs.

The failure analysis will be reviewed to determine if the following types of failures, at a
minimum were considered:



- Loss of one or more primary workstations, such that displays go dark or freeze or are
impaired in some other way; this should consider potential failures that could affect
multiple or al of the workstations normally used by the operators

- Loss or degradation of a data network, control network, or other information pathway
that causes loss or delay of information to displays, or loss of communication capability
among controllers or between controllers and field devices

- Loss of aserver, or multiple redundant servers (e.g., common cause failure due to
software error or software maintenance error), providing applications important to the
control room HSIs

- Loss of automatic control functions; proper segmentation or distribution of control
functions to control processors and input/output units can pr ge-scale loss of
automatic control capability — however, if more advanc nctions or integrated
control capabilities are provided involving interconnecii action among control
functions, greater vulnerability to such failures may
- Loss of power causing failure or degradation of

6) Concept of Operations. The desired ¢ i ined for the
identified failure conditions, a number of i '
to the following (all assume that the reactor |
accident has occurred):

- Trip. Immediately trip the pl S5 ntrols and displays
already provided in the control rod S L icati
reach a safe shutdown condition.

poration rather than trip, normal
)l bleed) may be more desirable than using

reaching safe sh
depressurizatiq

- Continue @ definitely. Continue operating the plant for an indefinite period
of time at the CE power level with no power increases or load following maneuvers,
but potentially supporting down-power maneuvers such as a power reduction to handle
loss of amajor piece of equipment. Thiswould require that there be no LCO dictating a
plant shutdown after a specified period of time.

6) Design of the HSI. Design requirements are determined for the HSIs needed for the
operator functions and tasks. These are based on the applicable regulatory requirements
and guidelines (e.g., NUREG-0700) and the plant’s concept of operations. The following
design requirements need to be addressed:

- Requirements regarding which HSI's need to be safety-related



- Accessibility requirements —in particular, which HSIs need to be spatially dedicated
and continuously visible (SDCV), which ones can be one-step accessible (only one action
isrequired in order to access the needed HSI), and which HSIs can be selectable

- Requirements for diversity and independence — which HSI's need to be independent of
the normally-used HSIs (i.e., not subject to the postul ated failure modes of the normally-
used HSIs). Also, which HSIs are needed for coping with CCFs of the protection
systems, as determined by a diversity and defense-in-depth evaluation and need to be
independent and diverse with respect to the CCFs for which they provide coping

capability.

In defining design requirements applicable to the minimum |
regulatory and industry requirements and guidance are

HSIs, the following

- 10 CFR 50.34(f) — post-TMI requirements for impr:
- NUREG-0800 Chapter 18 — guidance on Saf
- NUREG-0700 — guidance on reviewing hu
- NUREG-0711 — guidance on task analysi 1SK-i or actions
- Regulatory Guide 1.97 — criteriafor acci i tQ
- Regulatory Guide 1.47 — guidance on byp. able status indication
- Regulatory Guide 1.62 — guidance of protective actions

itoring and control

diversity and defense-in-depth
- |[EEE 603 — standard criteriafor ;
- ANSI/ANS 3.5 - guida ' pn Of nuclear power plant
simulators
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