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CHAPTER 1 INTRODUCTION 

 
1.0 Introduction 

 
This document presents the Tier 1 information developed for the NuScale, LLC Power Plant. 
The Tier 1 information is the information that is to be certified through rulemaking and 
includes the Inspections, Tests, Analyses, and Acceptance Criteria required   by 
10 CFR 52.47(b)(1). 

 
Tier 1 includes the following information: 
• definitions 

• general provisions 

• design descriptions 

• Inspections, Tests, Analyses, and Acceptance  Criteria 

• site parameters 

• interface requirements 

The information presented in Tier 1 is consistent with the information presented in Tier 2. 
 

A graded approach is employed relative to the level of design information presented in Tier 1, 
i.e., the amount of design information presented is proportional to the safety significance of 
the structures, systems, and components being  addressed. 
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1.1 Definitions 
 

The definitions below apply to terms that may be used in the design descriptions and 
associated Inspections, Tests, Analyses, and Acceptance Criteria (ITAAC). 

 
Acceptance Criteria refers to the performance, physical condition, or analysis result for 
structures, systems, and components (SSC), or program that demonstrates that the design 
commitment is met. 

 
Analysis means a calculation, mathematical computation, or engineering or technical 
evaluation. Engineering or technical evaluations could include, but are not limited to, 
comparisons with operating experience or design of similar   SSC. 

 
Approved design means the design as described in the updated final safety analysis report 
(UFSAR), including any changes to the final safety analysis report (FSAR) since submission to the 
NRC of the last update of the FSAR.   
 
As-built means the physical properties of an SSC following the completion of its installation or 
construction activities at its final location at the plant site. In cases where it is technically 
justifiable, determination of physical properties of the as-built SSC may be based on 
measurements, inspections, or tests that occur prior to installation, provided that subsequent 
fabrication, handling, installation, and testing do not alter the properties. 

 
ASME Code means Section III of the American Society of Mechanical Engineers (ASME) Boiler 
and Pressure Vessel Code, as incorporated by reference in 10 CFR 50.55a with specific 
conditions or in accordance with relief granted or alternatives authorized by the NRC pursuant 
to 10 CFR 50.55aendorsed in 10 CFR 50.55a, unless a different section of the ASME Code is 
specifically referenced. 

 
ASME Code Data Report means a document that certifies that a component or system is 
constructed in accordance with the requirements of the ASME Code. This data is recorded on a 
form approved by the ASME. 

 
Common or Shared ITAAC means ITAAC that are associated with common or shared SSC and 
activities that support multiple NPMs. This includes (1) SSC that are common or shared by 
multiple NPMs, and for which the interface and functional performance requirements between 
the common or shared SSC and each NPM are identical, or (2) analyses or other generic design 
and qualification activities that are identical for each NPM (e.g., environmental qualification of 
equipment). For a multi-module plant, satisfactory completion of a common or shared ITAAC 
for the lead NPM shall constitute satisfactory completion of the common or shared ITAAC for 
associated NPMs. 
 
 
Component, as used for reference to ASME Code components, means a vessel, concrete 
containment, pump, pressure relief valve, line valve, storage tank, piping system, or core 
support structure that is designed, constructed, and stamped in accordance with the rules of 
the ASME Code. ASME Code Section III classifies a metal containment as a vessel. 

 
Design Commitment means that portion of the design description that is verified by ITAAC. 

 
Design Description means that portion of the design that is certified. Design descriptions 
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consist of a system description, system description tables, system description figures, and 
design commitments. System description tables and system description figures are only used 
when appropriate. The system description is not verified by ITAAC; only the design 
commitments are verified by ITAAC. System description tables and system description figures 
are only verified by ITAAC if they are referenced in the ITAAC table. 

 
Inspect or Inspection means visual observations, physical examinations, or reviews of records 
based on visual observation or physical examination that compare (a) the SSC condition to one 
or more design commitments or (b) the program implementation elements to one or more 
program commitments, as applicable. Examples include walkdowns, configuration checks, 
measurements of dimensions, or nondestructive examinations. The terms, inspect and 
inspection, also apply to the review of Emergency Planning ITAAC requirements to determine 
whether ITAAC are met. 
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ITAAC are those Inspections, Tests, Analyses, and Acceptance Criteria identified in the 
combined license that if met by the licensee are necessary and sufficient to provide reasonable 
assurance that the facility has been constructed and will be operated in conformity with the 
license, the provisions of the Atomic Energy Act, as amended, and the Commission's rules and 
regulations. 

 
Module-Specific ITAAC means ITAAC that are associated with SSC that are specific to and 
support operation of a single, individual NuScale Power Module. Module-specific ITAAC shall 
be satisfactorily completed for each NuScale Power Module. 
 
NuScale Power Module (NPM) is a collection of systems, sub-systems, and components that 
together constitute a modularized, movable, nuclear steam supply system. The NPM is 
composed of a reactor core, a pressurizer, and two steam generators integrated within a 
reactor pressure vessel and housed in a compact steel containment vessel. 

 
Reconciliation or Reconciled means the identification, assessment, and disposition of 
differences between a design feature as described in the Updated Final Safety Analysis Report 
(UFSAR) an approved design feature and an as-built plant design feature. For   ASME Code 
piping systems, it is the reconciliation of differences between the design feature as described 
in the UFSAR approved design and the as-built piping system. For structural features, it is the 
reconciliation of differences between the design as described in the UFSAR approved design 
and the as-built structural   feature. 

 
Report, as used in the ITAAC table Acceptance Criteria column, means a document that verifies 
that the acceptance criteria of the subject ITAAC have been met and references the supporting 
documentation. The report may be a simple form that consolidates all of the necessary 
information related to the closure package for supporting successful completion of the ITAAC. 

 
Common or Shared ITAAC means ITAAC that are associated with common or shared SSC and 
activities that support multiple NPMs. This includes (1) SSC that are common or shared by 
multiple NPMs, and for which the interface and functional performance requirements between 
the common or shared SSC and each NPM are identical, or (2) analyses or other generic design 
and qualification activities that are identical for each NPM (e.g., environmental qualification of 
equipment). For a multi-module plant, satisfactory completion of a common or shared ITAAC  
for the lead NPM shall constitute satisfactory completion of the common or shared ITAAC for 
associated NPMs. 

 
Safe Shutdown Earthquake (SSE) Ground Motion is the site-specific vibratory ground   
motion for which safety-related SSC are designed to remain functional. The SSE for a site is a 
smoothed spectra developed to envelop the ground motion response spectra. The SSE is 
characterized at the free ground surface. A combined license (COL) applicant may use the SSE 
for design of site-specific SSC. 

 
System Description (Tier 1) includes 
• a concise description of the system's or structure's safety-related functions, 

nonsafety-related functions that support safety-related functions, and certain nonsafety 
risk-significant functions. 

• a listing of components required to perform those functions. 

• identification of the system safety classification. 
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• the system components’ general locations. 

The system description may include system description tables and figures. 
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Test means actuation or operation, or establishment of specified conditions, to evaluate the 
performance or integrity of as-built SSC, unless explicitly stated otherwise, to determine 
whether ITAAC are met. 

 
Tier 1 means the portion of the design-related information contained in the generic Design 
Control Document that is approved and certified by the design certification rule (Tier 1). The 
design descriptions, interface requirements, and site parameters are derived from Tier 2 
information. Tier 1 includes: 
• definitions and general provisions 

• design descriptions 

• ITAAC 

• significant site parameters 

• significant  interface requirements 

Type Test means a test on one or more sample components of the same type and 
manufacturer to qualify other components of the same type and manufacturer. A type test is 
not necessarily a test of an as-built SSC. 

 
Top-Level Design Features means the principal performance characteristics and physical 
attributes that are important to performing the safety-related and certain nonsafety-related 
functions of the plant. 

 

Type Test means a test on one or more sample components of the same type and 
manufacturer to qualify other components of the same type and manufacturer. A type test is 
not necessarily a test of an as-built SSC. 

 
Module-Specific ITAAC means ITAAC that are associated with SSC that are specific to and 
support operation of a single, individual NuScale Power Module. Module-specific ITAAC shall 
be satisfactorily completed for each NuScale Power Module. 
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1.2 General Provisions 
 

1.2.1 Design Descriptions 
 

Design descriptions pertain only to the structures, systems, and components (SSC) of the 
standard design and not to their operation and maintenance after fuel load. In the event of 
an inconsistency between the design descriptions and the Tier 2 information, the design 
descriptions in Tier 1 shall govern. 

 
Design descriptions consist of system descriptions, system description tables, system 
description figures, and design commitments. System description tables and system 
description figures are only used when appropriate. The system description provides a 
concise description of the top-level design features and performance characteristics of the 
SSC system functions, safety classification, and general location. The system description 
only describes those portions of the system or structure that are important to the top-level 
design features and performance characteristics of the system or structure. Design 
commitments are provided in numbered paragraphs that are used to develop the Design 
Commitment column in the Inspections, Tests, Analyses, and Acceptance Criteria (ITAAC) 
table. These commitments address top-level design features and performance 
characteristics such as: 

• seismic classification 

• American Society of Mechanical Engineers Code classification 

• Class 1E SSC 

• equipment to be qualified for harsh  environments 

• instrumentation and controls equipment to be qualified for other than harsh 
environments 

 
The absence of discussion or depiction of SSC in the design description shall not be 
construed as prohibiting a licensee from using such SSC, unless it would prevent SSC from 
performing a top-level design feature or performance characteristic, or impairing the 
performance of those functions, as discussed or depicted in the design  description. 

 
When the term “operate,” “operates,” or “operation” is used with respect to equipment 
discussed in the acceptance criteria, it refers to the actuation or control of the equipment. 

 
1.2.2 Interpretation of System Description Tables 

 
Cells with no values in system description tables contain an “N/A” to denote that the cell is 
“not applicable.” 

 
1.2.3 Interpretation of System Description Figures 

 
Figures are provided for some systems or structures with the amount of information 
depicted based on their safety significance. These figures may represent a functional 
diagram, general structural representation, or other general illustration. Unless specified, 
these figures are not indicative of the scale, location, dimensions, shape, or spatial 
relationships of as-built SSC. In particular, the as-built attributes of SSC may vary from the 
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attributes depicted on these figures, provided that the top-level design features discussed 
in the design description pertaining to the figure are not adversely affected. Valve position 
indications shown on system description figures do not represent a specific operational 
state. 

 
The figure legends in Tier 2 Section 1.7 are used to interpret Tier 1 system description 
figures. 

 
1.2.4 Implementation of Inspections, Tests, Analyses, and Acceptance Criteria 

 
Design commitments and, inspections, tests, analyses, and acceptance criteria are provided 
in ITAAC tables with the following format: 

 

No. Design Commitment Inspections, Tests, Analyses Acceptance Criteria 

Each commitment in the “Design Commitment” column of the ITAAC tables has one or 
more associated requirements for inspections, tests or analyses specified in the 
”Inspections, Tests, Analyses” column.  Each inspection, test or analysis has an associated 
acceptance criterion in the third column of the ITAAC tables that demonstrate that the 
Design Commitment in the first column has been met. 

 
Inspections, tests, or analyses may be performed by the licensee or by its authorized 
vendors, contractors, or consultants. 

 
Inspections, tests, or analyses may be 

• performed by more than a single individual or group. 

• implemented through discrete activities separated by time. 

• performed at any time prior to fuel load, including before issuance of the combined 
license for those ITAAC that do not require as-built equipment. 

• performed at a location other than the construction site. 

Additionally, inspections, tests, or analyses may be performed as part of other activities 
such as construction inspections and preoperational testing. Therefore, inspections, tests, 
or analyses need not be performed as a separate or discrete activity. 

 
If an acceptance criteria does not specify the temperature, pressure, or other conditions 
under which an inspection or test must be performed, then the inspection or test 
conditions are not constrained. 

 
Many of the Acceptance Criteria state that a report or analysis “exists and concludes 
that…” When these words are used, it indicates that the ITAAC for that Design 
Commitment will be met when it is confirmed that appropriate documentation exists and 
the documentation shows that the Design Commitment is met.  
 
For the acceptance criteria, appropriate documentation may be a single document or a 
collection of documents that show that the stated acceptance criteria are met. Examples of 
appropriate documentation include: 

• design reports 
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• test reports 

• inspection reports 

• analysis reports 

• evaluation reports 
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• design and manufacturing procedures 

• certified data sheets 

• commercial grade dedication procedures and records 

• quality assurance records 

• calculation notes 

• equipment qualification data packages 

Conversion or extrapolation of test results from the test conditions to the design 
conditions may be necessary to satisfy an ITAAC. Suitable justification should be provided 
for , and applicability of, any necessary conversions or extrapolations of test results 
necessary to satisfy an ITAAC. 

 
1.2.5 Acronyms and Abbreviations 

 
The acronyms and abbreviations contained in Tier 2 Table 1.1-1 are applicable to Tier 1. 
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of

tw
ar

e 
Im

pl
em

en
ta

tio
n 

Ph
as

e 
sa

tis
fie

s 
th

e 
re

qu
ire

m
en

ts
 o

f t
he

 
So

ftw
ar

e 
Im

pl
em

en
ta

tio
n 

Ph
as

e.
 

xi
i. 

 T
he

 o
ut

pu
t d

oc
um

en
ta

tio
n 

of
 th

e 
M

PS
 S

of
tw

ar
e 

C
on

fig
ur

at
io

n 
Ph

as
e 

sa
tis

fie
s 

th
e 

re
qu

ire
m

en
ts

 o
f t

he
 

So
ftw

ar
e 

C
on

fig
ur

at
io

n 
Ph

as
e.

 
xi

ii.
 T

he
 o

ut
pu

t d
oc

um
en

ta
tio

n 
of

 th
e 

M
PS

 T
es

tin
g 

Ph
as

e 
sa

tis
fie

s 
th

e 
re

qu
ire

m
en

ts
 o

f t
he

 S
ys

te
m

 T
es

tin
g 

Ph
as

e.
 

xi
v.

 T
he

 o
ut

pu
t d

oc
um

en
ta

tio
n 

of
 th

e 
M

PS
 In

st
al

la
tio

n 
Ph

as
e 

sa
tis

fie
s 

th
e 

re
qu

ire
m

en
ts

 o
f t

he
 S

ys
te

m
 

In
st

al
la

tio
n 

Ph
as

e.
 



 
 

 

9 
 Ta

bl
e 

# 
Ta

bl
e 

 
Ti

tle
 

N
o.

 
D

es
ig

n 
C

om
m

itm
en

t 
In

sp
ec

tio
ns

, T
es

ts
, A

na
ly

se
s 

Ac
ce

pt
an

ce
 C

rit
er

ia
 

Ta
bl

e 
2.

5-
7 

M
od

ul
e 

Pr
ot

ec
tio

n 
Sy

st
em

 
an

d 
Sa

fe
ty

 
D

is
pl

ay
 

an
d 

In
di

ca
tio

n 
Sy

st
em

 
IT

AA
C

 

2 

Pr
ot

ec
tiv

e 
m

ea
su

re
s 

ar
e 

pr
ov

id
ed

 to
 re

st
ric

t 
m

od
ifi

ca
tio

ns
 to

 th
e 

M
PS

 
tu

na
bl

e 
pa

ra
m

et
er

s.
 

A 
te

st
 w

ill 
be

 p
er

fo
rm

ed
 o

n 
th

e 
ac

ce
ss

 c
on

tro
l 

fe
at

ur
es

 a
ss

oc
ia

te
d 

w
ith

 M
PS

 tu
na

bl
e 

pa
ra

m
et

er
s.

 

Pr
ot

ec
tiv

e 
m

ea
su

re
s 

re
st

ric
t m

od
ifi

ca
tio

n 
to

 th
e 

M
PS

 
tu

na
bl

e 
pa

ra
m

et
er

s 
w

ith
ou

t p
ro

pe
r c

on
fig

ur
at

io
n 

an
d 

au
th

or
iz

at
io

n.
 

Ta
bl

e 
2.

5-
7 

M
od

ul
e 

Pr
ot

ec
tio

n 
Sy

st
em

 
an

d 
Sa

fe
ty

 
D

is
pl

ay
 

an
d 

In
di

ca
tio

n 
Sy

st
em

 
IT

AA
C

 

3 

Ph
ys

ic
al

 s
ep

ar
at

io
n 

ex
is

ts
 (1

) 
be

tw
ee

n 
ea

ch
 th

e 
re

du
nd

an
t 

se
pa

ra
tio

n 
gr

ou
ps

 o
f t

he
 

M
PS

 C
la

ss
 1

E 
in

st
ru

m
en

ta
tio

n 
an

d 
co

nt
ro

l 
cu

rre
nt

-c
ar

ry
in

g 
ci

rc
ui

ts
, 

an
d(

2)
 b

et
w

ee
n 

ea
ch

 
di

vi
si

on
s 

of
 th

e 
M

PS
 C

la
ss

 
1E

 in
st

ru
m

en
ta

tio
n 

an
d 

co
nt

ro
l c

ur
re

nt
-c

ar
ry

in
g 

ci
rc

ui
ts

, a
nd

 (3
) b

et
w

ee
n 

C
la

ss
 1

E 
in

st
ru

m
en

ta
tio

n 
an

d 
co

nt
ro

l c
ur

re
nt

-c
ar

ry
in

g 
ci

rc
ui

ts
 a

nd
 n

on
-C

la
ss

 1
E 

in
st

ru
m

en
ta

tio
n 

an
d 

co
nt

ro
l 

cu
rre

nt
-c

ar
ry

in
g 

ci
rc

ui
ts

. 

An
 in

sp
ec

tio
n 

w
ill 

be
 p

er
fo

rm
ed

 o
f t

he
 M

PS
 

C
la

ss
 1

E 
as

-b
ui

lt 
in

st
ru

m
en

ta
tio

n 
an

d 
co

nt
ro

l 
cu

rre
nt

- c
ar

ry
in

g 
ci

rc
ui

ts
. 

i. 
   

 P
hy

si
ca

l s
ep

ar
at

io
n 

be
tw

ee
n 

ea
ch

 re
du

nd
an

t 
se

pa
ra

tio
n 

gr
ou

ps
 a

nd
 d

iv
is

io
ns

 o
f t

he
 M

PS
 C

la
ss

 1
E 

in
st

ru
m

en
ta

tio
n 

an
d 

co
nt

ro
l c

ur
re

nt
- c

ar
ry

in
g 

ci
rc

ui
ts

 is
 

pr
ov

id
ed

 b
y 

a 
m

in
im

um
 s

ep
ar

at
io

n 
di

st
an

ce
, o

r b
y 

ba
rri

er
s 

(w
he

re
 th

e 
m

in
im

um
 s

ep
ar

at
io

n 
di

st
an

ce
s 

ca
nn

ot
 b

e 
m

ai
nt

ai
ne

d)
, o

r b
y 

a 
co

m
bi

na
tio

n 
of

 s
ep

ar
at

io
n 

di
st

an
ce

 a
nd

 
ba

rri
er

s.
 

 ii.
   

 P
hy

si
ca

l s
ep

ar
at

io
n 

be
tw

ee
n 

ea
ch

 d
iv

is
io

n 
of

 th
e 

M
PS

 
C

la
ss

 1
E 

in
st

ru
m

en
ta

tio
n 

an
d 

co
nt

ro
l c

ur
re

nt
-c

ar
ry

in
g 

ci
rc

ui
ts

 is
 p

ro
vi

de
d 

by
 a

 m
in

im
um

 s
ep

ar
at

io
n 

di
st

an
ce

, o
r b

y 
ba

rri
er

s 
(w

he
re

 th
e 

m
in

im
um

 s
ep

ar
at

io
n 

di
st

an
ce

s 
ca

nn
ot

 
be

 m
ai

nt
ai

ne
d)

, o
r b

y 
a 

co
m

bi
na

tio
n 

of
 s

ep
ar

at
io

n 
di

st
an

ce
 

an
d 

ba
rri

er
s.

 
 iii.

   
 P

hy
si

ca
l s

ep
ar

at
io

n 
be

tw
ee

n 
M

PS
 C

la
ss

 1
E 

in
st

ru
m

en
ta

tio
n 

an
d 

co
nt

ro
l c

ur
re

nt
-c

ar
ry

in
g 

ci
rc

ui
ts

 a
nd

 
no

n-
 C

la
ss

 1
E 

in
st

ru
m

en
ta

tio
n 

an
d 

co
nt

ro
l c

ur
re

nt
-c

ar
ry

in
g 

ci
rc

ui
ts

 is
 p

ro
vi

de
d 

by
 a

 m
in

im
um

 s
ep

ar
at

io
n 

di
st

an
ce

, o
r b

y 
ba

rri
er

s 
(w

he
re

 th
e 

m
in

im
um

 s
ep

ar
at

io
n 

di
st

an
ce

s 
ca

nn
ot

 
be

 m
ai

nt
ai

ne
d)

, o
r b

y 
a 

co
m

bi
na

tio
n 

of
 s

ep
ar

at
io

n 
di

st
an

ce
 

an
d 

ba
rri

er
s.
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 Ta
bl

e 
# 

Ta
bl

e 
 

Ti
tle

 
N

o.
 

D
es

ig
n 

C
om

m
itm

en
t 

In
sp

ec
tio

ns
, T

es
ts

, A
na

ly
se

s 
Ac

ce
pt

an
ce

 C
rit

er
ia

 

Ta
bl

e 
2.

5-
7 

M
od

ul
e 

Pr
ot

ec
tio

n 
Sy

st
em

 
an

d 
Sa

fe
ty

 
D

is
pl

ay
 

an
d 

In
di

ca
tio

n 
Sy

st
em

 
IT

AA
C

 

4 

El
ec

tri
ca

l i
so

la
tio

n 
ex

is
ts

 (1
) 

be
tw

ee
n 

ea
ch

 th
e 

re
du

nd
an

t 
se

pa
ra

tio
n 

gr
ou

ps
 o

f t
he

 
M

PS
 C

la
ss

 1
E 

in
st

ru
m

en
ta

tio
n 

an
d 

co
nt

ro
l 

ci
rc

ui
ts

, a
nd

 (2
) b

et
w

ee
n 

ea
ch

 d
iv

is
io

ns
 o

f t
he

 M
PS

 
C

la
ss

 1
E 

in
st

ru
m

en
ta

tio
n 

an
d 

co
nt

ro
l c

irc
ui

ts
, a

nd
 (3

) 
be

tw
ee

n 
C

la
ss

 1
E 

in
st

ru
m

en
ta

tio
n 

an
d 

co
nt

ro
l 

ci
rc

ui
ts

 a
nd

 n
on

-C
la

ss
 1

E 
in

st
ru

m
en

ta
tio

n 
an

d 
co

nt
ro

l 
ci

rc
ui

ts
 to

 p
re

ve
nt

 th
e 

pr
op

ag
at

io
n 

of
 c

re
di

bl
e 

el
ec

tri
ca

l f
au

lts
. 

An
 in

sp
ec

tio
n 

w
ill 

be
 p

er
fo

rm
ed

 o
f t

he
 M

PS
 

C
la

ss
 1

E 
as

-b
ui

lt 
in

st
ru

m
en

ta
tio

n 
an

d 
co

nt
ro

l 
ci

rc
ui

ts
. 

i. 
   

 C
la

ss
 1

E 
el

ec
tri

ca
l i

so
la

tio
n 

de
vi

ce
s 

ar
e 

in
st

al
le

d 
be

tw
ee

n 
ea

ch
 re

du
nd

an
t s

ep
ar

at
io

n 
gr

ou
ps

 a
nd

 d
iv

is
io

ns
 o

f 
th

e 
M

PS
 C

la
ss

 1
E 

in
st

ru
m

en
ta

tio
n 

an
d 

co
nt

ro
l c

irc
ui

ts
. 

 ii.
   

  C
la

ss
 1

E 
el

ec
tri

ca
l i

so
la

tio
n 

de
vi

ce
s 

ar
e 

in
st

al
le

d 
be

tw
ee

n 
ea

ch
 d

iv
is

io
n 

of
 th

e 
M

PS
 C

la
ss

 1
E 

in
st

ru
m

en
ta

tio
n 

an
d 

co
nt

ro
l c

irc
ui

ts
. 

 ii.
   

 C
la

ss
 1

E 
el

ec
tri

ca
l i

so
la

tio
n 

de
vi

ce
s 

ar
e 

in
st

al
le

d 
be

tw
ee

n 
M

PS
 C

la
ss

 1
E 

in
st

ru
m

en
ta

tio
n 

an
d 

co
nt

ro
l c

irc
ui

ts
 

an
d 

no
n-

C
la

ss
 1

E 
in

st
ru

m
en

ta
tio

n 
an

d 
co

nt
ro

l c
irc

ui
ts

. 

Ta
bl

e 
2.

5-
7 

M
od

ul
e 

Pr
ot

ec
tio

n 
Sy

st
em

 
an

d 
Sa

fe
ty

 
D

is
pl

ay
 

an
d 

In
di

ca
tio

n 
Sy

st
em

 
IT

AA
C

 

5 

El
ec

tri
ca

l i
so

la
tio

n 
ex

is
ts

 
be

tw
ee

n 
th

e 
ED

SS
-M

S 
su

bs
ys

te
m

 n
on

-C
la

ss
 1

E 
ci

rc
ui

ts
 a

nd
 c

on
ne

ct
ed

 M
PS

 
C

la
ss

 1
E 

ci
rc

ui
ts

 to
 p

re
ve

nt
 

th
e 

pr
op

ag
at

io
n 

of
 c

re
di

bl
e 

el
ec

tri
ca

l f
au

lts
. 

i. 
   

 A
 ty

pe
 te

st
, a

na
ly

si
s,

 o
r a

 c
om

bi
na

tio
n 

of
 

ty
pe

 te
st

 a
nd

 a
na

ly
si

s 
w

ill 
be

 p
er

fo
rm

ed
 o

f 
th

e 
C

la
ss

 1
E 

is
ol

at
io

n 
de

vi
ce

s.
 

 ii.
   

 A
n 

in
sp

ec
tio

n 
w

ill 
be

 p
er

fo
rm

ed
 o

f t
he

 
M

PS
 C

la
ss

 1
E 

as
-b

ui
lt 

ci
rc

ui
ts

. 

i. 
   

 T
he

 C
la

ss
 1

E 
ci

rc
ui

t d
oe

s 
no

t d
eg

ra
de

 b
el

ow
 d

ef
in

ed
 

ac
ce

pt
ab

le
 o

pe
ra

tin
g 

le
ve

ls
 w

he
n 

th
e 

no
n-

C
la

ss
 1

E 
si

de
 o

f 
th

e 
is

ol
at

io
n 

de
vi

ce
 is

 s
ub

je
ct

ed
 to

 th
e 

m
ax

im
um

 c
re

di
bl

e 
vo

lta
ge

, c
ur

re
nt

 tr
an

si
en

ts
, s

ho
rts

, g
ro

un
ds

, o
r o

pe
n 

ci
rc

ui
ts

. 
 ii.

   
 C

la
ss

 1
E 

el
ec

tri
ca

l i
so

la
tio

n 
de

vi
ce

s 
ar

e 
in

st
al

le
d 

be
tw

ee
n 

th
e 

ED
SS

-M
S 

Su
bs

ys
te

m
 n

on
-C

la
ss

 1
E 

ci
rc

ui
ts

 
an

d 
co

nn
ec

te
d 

M
PS

 C
la

ss
 1

E 
ci

rc
ui

ts
. 

Ta
bl

e 
2.

5-
7 

M
od

ul
e 

Pr
ot

ec
tio

n 
Sy

st
em

 
an

d 
Sa

fe
ty

 
D

is
pl

ay
 

an
d 

In
di

ca
tio

n 
Sy

st
em

 
IT

AA
C

 

6 

C
om

m
un

ic
at

io
ns

 
in

de
pe

nd
en

ce
 e

xi
st

s 
(1

) 
be

tw
ee

n 
ea

ch
 re

du
nd

an
t 

se
pa

ra
tio

n 
gr

ou
ps

 o
f t

he
 

C
la

ss
 1

E 
M

PS
 a

nd
 (2

) 
be

tw
ee

n 
ea

ch
 d

iv
is

io
ns

 o
f t

he
 

C
la

ss
 1

E 
M

PS
. 

A 
te

st
 w

ill 
be

 p
er

fo
rm

ed
 o

f t
he

 C
la

ss
 1

E 
M

PS
. 

i. 
C

om
m

un
ic

at
io

ns
 in

de
pe

nd
en

ce
 b

et
w

ee
n 

ea
ch

 re
du

nd
an

t 
se

pa
ra

tio
n 

gr
ou

ps
 a

nd
 d

iv
is

io
ns

 o
f t

he
 C

la
ss

 1
E 

M
PS

 is
 

pr
ov

id
ed

. 
 ii.

  C
om

m
un

ic
at

io
ns

 in
de

pe
nd

en
ce

 b
et

w
ee

n 
ea

ch
 d

iv
is

io
n 

of
 

th
e 

C
la

ss
 1

E 
M

PS
 is

 p
ro

vi
de

d.
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 Ta
bl

e 
# 

Ta
bl

e 
 

Ti
tle

 
N

o.
 

D
es

ig
n 

C
om

m
itm

en
t 

In
sp

ec
tio

ns
, T

es
ts

, A
na

ly
se

s 
Ac

ce
pt

an
ce

 C
rit

er
ia

 

Ta
bl

e 
2.

5-
7 

M
od

ul
e 

Pr
ot

ec
tio

n 
Sy

st
em

 
an

d 
Sa

fe
ty

 
D

is
pl

ay
 

an
d 

In
di

ca
tio

n 
Sy

st
em

 
IT

AA
C

 

7 

C
om

m
un

ic
at

io
ns

 
in

de
pe

nd
en

ce
 e

xi
st

s 
be

tw
ee

n 
th

e 
C

la
ss

 1
E 

M
PS

 a
nd

 n
on

-
C

la
ss

 1
E 

di
gi

ta
l s

ys
te

m
s.

 

A 
te

st
 w

ill 
be

 p
er

fo
rm

ed
 o

f t
he

 C
la

ss
 1

E 
M

PS
. 

C
om

m
un

ic
at

io
ns

 in
de

pe
nd

en
ce

 b
et

w
ee

n 
th

e 
C

la
ss

 1
E 

M
PS

 
an

d 
no

n-
C

la
ss

 1
E 

di
gi

ta
l s

ys
te

m
s 

is
 p

ro
vi

de
d.

 

Ta
bl

e 
2.

5-
7 

M
od

ul
e 

Pr
ot

ec
tio

n 
Sy

st
em

 
an

d 
Sa

fe
ty

 
D

is
pl

ay
 

an
d 

In
di

ca
tio

n 
Sy

st
em

 
IT

AA
C

 

8 
Th

e 
M

PS
 a

ut
om

at
ic

al
ly

 
in

iti
at

es
 a

 re
ac

to
r t

rip
 s

ig
na

l. 
A 

te
st

 w
ill 

be
 p

er
fo

rm
ed

 o
f t

he
 M

PS
. 

A 
re

ac
to

r t
rip

 s
ig

na
l i

s 
au

to
m

at
ic

al
ly

 in
iti

at
ed

 fo
r e

ac
h 

re
ac

to
r t

rip
 fu

nc
tio

n 
lis

te
d 

in
 T

ab
le

 2
.5

-1
. 

Ta
bl

e 
2.

5-
7 

M
od

ul
e 

Pr
ot

ec
tio

n 
Sy

st
em

 
an

d 
Sa

fe
ty

 
D

is
pl

ay
 

an
d 

In
di

ca
tio

n 
Sy

st
em

 
IT

AA
C

 

9 
Th

e 
M

PS
 a

ut
om

at
ic

al
ly

 
in

iti
at

es
 a

n 
ES

F 
ac

tu
at

io
n 

si
gn

al
. 

A 
te

st
 w

ill 
be

 p
er

fo
rm

ed
 o

f t
he

 M
PS

. 
An

 E
SF

 a
ct

ua
tio

n 
si

gn
al

 is
 a

ut
om

at
ic

al
ly

 in
iti

at
ed

 fo
r e

ac
h 

ES
F 

fu
nc

tio
n 

lis
te

d 
in

 T
ab

le
 2

.5
-2

. 

Ta
bl

e 
2.

5-
7 

M
od

ul
e 

Pr
ot

ec
tio

n 
Sy

st
em

 
an

d 
Sa

fe
ty

 
D

is
pl

ay
 

an
d 

In
di

ca
tio

n 
Sy

st
em

 
IT

AA
C

 

10
 

Th
e 

M
PS

 a
ut

om
at

ic
al

ly
 

ac
tu

at
es

 a
 re

ac
to

r t
rip

. 
A 

te
st

 w
ill 

be
 p

er
fo

rm
ed

 o
f t

he
 M

PS
. 

Th
e 

R
TB

s 
op

en
 u

po
n 

an
 in

je
ct

io
n 

of
 a

 s
in

gl
e 

si
m

ul
at

ed
 M

PS
 

re
ac

to
r t

rip
 s

ig
na

l. 



 
 

 

12
 

 Ta
bl

e 
# 

Ta
bl

e 
 

Ti
tle

 
N

o.
 

D
es

ig
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ua
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e 
M

C
R
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 m
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nt
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an
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ca

te
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R
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te
st
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 p
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 m
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t f
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e 
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d 
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te

st
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 p
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 c
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te
st

in
g 

fe
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ur
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er
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 th
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iri
ng

 d
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tio

n 
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e 
de

te
ct

ed
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lf-
te

st
in

g 
fe

at
ur

es
 v

er
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st
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e 
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 o

f f
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ur
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er
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 d

et
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an
d 
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w
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ie
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e 
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 e
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tio

n 
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en
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lt 
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 d
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 p

er
fo

rm
ed

 fo
r t

he
 a

bi
lit

y 
to

 re
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 d
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 d
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 d
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 d
is

pl
ay

s 
in

 th
e 

M
C

R
. 

Ta
bl

e 
2.

5-
7 

M
od

ul
e 

Pr
ot

ec
tio

n 
Sy

st
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 p
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 c
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 c
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 p
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ra
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 c
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 o
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 c
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 c
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 c
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n.
 

Ta
bl

e 
2.

5-
7 

M
od

ul
e 

Pr
ot

ec
tio

n 
Sy

st
em

 
an

d 
Sa

fe
ty

 
D

is
pl

ay
 

an
d 

In
di

ca
tio

n 
Sy

st
em

 
IT

AA
C

 

28
 

Tw
o 

of
 th
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at
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ra
m

m
ab

le
 te

ch
no

lo
gy
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 p
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ra
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 p
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at
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C
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at
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e 
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 c
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a 
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e 
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 p
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at
io

n 
sw

itc
he

s.
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S 
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 c
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e 
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n 
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 c
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l f
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lts
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pe
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st
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na
ly
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m
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n 

of
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pe
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 p
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C
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at
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tio
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 p
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N
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S 
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i. 
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E 
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t d
oe
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t d
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ra
de
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el
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 d

ef
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ed
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le
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pe
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g 

le
ve
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 w
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n 

th
e 

no
n-

 C
la
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E 
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de
 o

f 
th

e 
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ol
at

io
n 

de
vi

ce
 is

 s
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ct

ed
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, c
ur

re
nt
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an

si
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ro

un
ds
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pe
n 
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 C

la
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ec
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al
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N
M
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C
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 c
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 c
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n 
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e 
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s 
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S 
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st
ru

m
en

ta
tio

n 
an

d 
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l c
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et
w
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n 

C
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ta
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nt
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l c
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nt
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rc
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ts
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 n
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E 
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st
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m
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 p
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 P
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l s
ep

ar
at
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n 

be
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n 
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an

t d
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is
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ns
 o

f 
N

M
S 

C
la

ss
 1

E 
in

st
ru

m
en

ta
tio

n 
an

d 
co

nt
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l c
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re
nt

-c
ar

ry
in

g 
ci

rc
ui

ts
 is

 p
ro

vi
de

d 
by

 a
 m

in
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um
 s

ep
ar

at
io

n 
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st
an
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r b
y 

ba
rri

er
s 
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he

re
 th

e 
m

in
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 s

ep
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at
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n 
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s 
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 m
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r b
y 
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m
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n 
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io
n 
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l s
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n 
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n 

N
M
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C
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E 
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ru
m
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d 
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ro
l c
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C

la
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E 

in
st

ru
m

en
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tio
n 

an
d 
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nt

ro
l c

ur
re

nt
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ar
ry

in
g 
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ts
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 p
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de
d 
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 m
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 s
ep

ar
at
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n 
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st

an
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, o
r b

y 
ba

rri
er
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re
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e 

m
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im
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 s
ep
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n 
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an
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 m
ai
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r b
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at
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l c
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l c
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l c
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 c
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 p
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-b
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i. 
   

 C
la
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 1

E 
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tri

ca
l i

so
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tio
n 

de
vi
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s 

ar
e 

in
st

al
le

d 
be

tw
ee

n 
re

du
nd

an
t d
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is

io
ns

 o
f N

M
S 

C
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 1

E 
in
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ru
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tio
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an

d 
co
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l c
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. 
 ii.
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la
ss

 1
E 
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l i
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n 
de

vi
ce

s 
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e 
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d 

be
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n 

N
M

S 
C
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E 
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m
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ta
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n 
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d 
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l c
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C
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l c
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C
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 C
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 C
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 C
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 C
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QUESTIONS 
 
 
14.03-3 

 14.03.01-1 

  

Please see the attachment to this Request for Additional Information. 

  

Title 10, Section 52.47(b)(1) of the Code of Federal Regulations (CFR) requires that a design certification 
application contain the proposed inspections, tests, analyses, and acceptance criteria (ITAAC) that are necessary 
and sufficient to provide reasonable assurance that, if the inspections, tests, and analyses are performed and the 
acceptance criteria met, a facility that incorporates the design certification has been constructed and will operate in 
accordance with the design certification, the provisions of the Atomic Energy Act of 1954, as amended (AEA), and 
the NRC's rules and regulations.  For the ITAAC to be "sufficient," (1) the inspections, tests, and analyses (ITA) 
must clearly identify those activities necessary to demonstrate that the acceptance criteria (AC) are met; (2) the 
AC must state clear design or performance objectives demonstrating that the Tier 1 design commitments (DCs) are 
satisfied; (3) the ITA and AC must be consistent with each other and the Tier 1 DC; (4) the ITAAC must be capable 
of being performed and satisfied prior to fuel load; and (5) the ITAAC, as a whole, must provide reasonable 
assurance that, if the ITAAC are satisfied, the facility has been constructed and will be operated in accordance with 
the design certification, the AEA, and the NRC's rules and regulations. 

  

The staff has reviewed all DCD Rev 2, Tier 1 ITAAC tables and Chapter 1 of Tier 1 against these objectives, and in 
light of NRC guidance, Commission policy, and lessons learned from plants that are currently under construction 
that are in the process of implementing ITAAC. Based on this review, the staff has compiled the attached list of 
proposed ITAAC wording changes. The applicant is requested to make these changes in the Tier 1 ITAAC tables and 
in Chapter 1 of Tier 1, or otherwise show that the ITAAC comply with 10 CFR 52.47(b)(1). Additionally, the 
applicant is requested to address the following items, or otherwise show that the ITAAC comply with 10 CFR 
52.47(b)(1): 

  

1.    ITAAC 29 in Table 2.5-7 verifies that the MCR isolation switches are located in the remote shutdown station 
but it does not verify the functionality of the switches.  Please explain how ITAAC 29 verifies that the MCR isolation 
switches actually isolate the manual MCR switches from the MPS in case of fire. If ITAAC 29 does not verify the 
functionality of the MCR isolation switches, please explain what changes to the existing ITAAC in Tier 1 would be 
necessary to verify the functionality of the MCR isolation switches through ITAAC.  If the applicant believes that 
ITAAC are not necessary to verify the functionality of the MCR isolation switches, please explain this and please 
explain why an ITAAC is, nonetheless, necessary to verify the location of the MCR isolation switches. 

  

2.    The design commitments listed in the design descriptions of DCA Part 2, Tier 1 are not consistent with the 
design commitments in the corresponding ITAAC tables.  Although not identified in the attachment, the design 



commitments in the design descriptions of DCA Part 2, Tier 1 should be revised to be consistent with the design 
commitment in the ITAAC tables. 

Additional explanations for the basis of the staff's proposed revisions in the attachment are provided below: 

  

1. Tier 1, Section 1.1:  Propose adding a definition of "approved design" to clarify what this term refers 
to.  Without a definition, it is not clear who the approver is or when the design is considered approved (at 
certification or when the ITAAC is closed?).  To provide clarity and flexibility, the staff proposes to define 
the "approved design" in terms of the updated final safety analysis report. 

2. Tier 1, Section 1.2.4:  Propose adding explanatory material consistent with past design certifications as 
applied to the NuScale design. 

3. ITAAC 12 in Table 2.1-4:  To resolve the use of the ambiguous word, "approximately" in the AC.   
4. ITAAC 22 in Table 2.1-4:  To clarify the applicability of the ITAAC to the assemblies and to add 

consideration of overload currents. 
  

5. ITAAC 1 and 2 in Table 2.3-1:  To make the scope of the ITA and AC consistent with the DC. 
  

6. ITAAC 3, 4, and 6 in Table 2.5-7:  To clarify the applicability of physical separation, electrical isolation, 
and communications independence in the DC and ITAAC.   
  

7. ITAAC 15 in Table 2.5-7:  To clarify the DC and make the DC consistent with the AC.   
  

8. ITAAC 21 in Table 2.5-7:  To clarify the DC and resolve an inconsistency between the DC and AC.   
  

9. ITAAC 2, 3, and 4 in Table 2.7-2:  The DCs for ITAAC 2 to 4 relate to a single Chemical Volume and 
Control System (CVCS) high radiation signal, but the AC for each ITAAC cover all 3 CVCS radiation 
signals.  The proposed changes consolidate ITAAC 2 to 4 so that the scope of the DC matches the scope of 
the AC.   
  

10. ITAAC 1 in Table 3.4-1:  To resolve an inconsistency between the DC and AC. 
  

11. ITAAC 4 in Table 3.4-1:  The DC is actually an ITA.  The staff's proposed revisions correct this. 
  

12. ITAAC 2 in Table 3.5-1:  To remove an unnecessary conditional statement in the DC and to clarify what 
the "approved" analysis is. 
  

13. ITAAC 3 in Table 3.7-1:  To clarify in the AC the alternative shutdown capability referred to in the DC.   
  

14. ITAAC 4, 5, and 6 in Table 3.9-2:  See explanation for ITAAC 2, 3, and 4 in Table 2.7-2.   
  

15. ITAAC 8 and 9 in Table 3.9-2:  See explanation for ITAAC 2, 3, and 4 in Table 2.7-2.   
  

16. ITAAC 1, 2, and 3 in Table 3.10-1:  To resolve inconsistencies between the DC and AC. 
  

17. ITAAC 7 in Table 3.10-1:  The DC is actually an ITA.  The staff's proposed revisions correct this and make 
it consistent with the AC.   
  

18. ITAAC 8 in Table 3.10-1:  This ITAAC could be deleted if the proposed revisions to ITAAC 7 in Table 3.10-1 
are incorporated as shown in the attachment since the scope of the revised ITAAC 7 would encompass the 
scope of ITAAC 8.   
  

19. ITAAC 10 in Table 3.10-1:  To resolve inconsistencies between the DC and AC. 
  

20. ITAAC 5 in Table 3.11-2:  To remove unnecessary and ambiguous qualifying language in the AC.  
  

21. ITAAC 2 in Table 3.12-2:  To remove unnecessary and ambiguous qualifying language in the AC.  
  

22. ITAAC 7 and 8 in Table 3.16-1:  To make the scope of the ITAAC consistent among the DC, ITA, and AC.   
  

23. ITAAC 9 in Table 3.16-1:  To clarify the scope of the ITA.   
  

24. ITAAC 10 in Table 3.16-1: To make the scope of the ITA and AC consistent with the DC. 
  



25. ITAAC 2, 3, and 4 in Table 3.17-2:  See explanation for ITAAC 2, 3, and 4 in Table 2.7-2.   
  

26. ITAAC 2 and 3 in Table 3.18-2:  See explanation for ITAAC 2, 3, and 4 in Table 2.7-2.   

  

 


