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Issue/Purpose:
The purpose of this ROI is to gain agency alignment (policy interpretation) on writing and/or assessing
Tier 1 written test items in accordance with ES-401-9, Written Examination Review Worksheet; this ROI
presents three differing viewpoints for how Tier 1 test items are required to be written and/or assessed.
Background:
Section 1.10, Emergency and Abnormal Evolutions, of the PWR K/A Catalog (NUREG-1122, Rev. 2,
Supplement 1), and BWR K/A Catalog (NUREG-1123, Rev. 2, Supplement 1) contain the following
definitions:
•

Emergency Evolution: An emergency plant evolution is any condition, event or symptom which
leads to entry into the Emergency Operating Procedures (EOPs). (BWR and PWR Catalogs)

•

Abnormal Evolution: An abnormal plant evolution is any degraded condition, event, or symptom
not directly leading to an EOP entry condition. (PWR Catalog NUREG-1122, page 1.10).

•

Abnormal Evolution: An abnormal plant evolution is any degraded condition, event, or symptom
not directly leading to an EOP entry condition, but, nonetheless, adversely affecting a safety
function. (BWR Catalog NUREG-1123, Page 1-10)

Section 1.10.1 (BWR NUREG-1123, Rev 2, Supplement 1), Table 4, K/A Statements for Emergency and
Abnormal Plant Evolutions, lists the following K/A stem statements:

The Summary of Changes for the PWR K/A Catalog (PWR NUREG-1122, Rev 2, Supplement 1) state
the following with respect to the Rev 2 changes for NUREG-1122:

NUREG-1021, Rev 10, ES-401, Section D.2 (page 6 of 50), and NUREG-1021, Rev 11, ES-401,
Section D.2 (page 7 of 52), Select and Develop Questions, both state:

NUREG-1021, Rev 10, Form ES-401-1 (BWR Written Exam Outline) and Form ES-401-2 (PWR Written
Exam Outline) Tier 1 Group 1 and Tier 1 Group 2 Headers are “Emergency and Abnormal Plant
Evolutions.” For example:

Consider the following Tier 1 Emergency/Abnormal Evolution K/A statement and the associated test
item:

In this test item, the fault inside containment causes pressure to rise to 17.8 psia, which auto-isolates
the Main Steam Trip Valves. The test item could also be linked with the following Tier 2 (Plant Systems)
knowledge and abilities statements:
039, Main and Reheat Steam System (MRSS)
K4.08: Knowledge of MRSS design feature(s) and/or interlock(s) which provide for the following:
Interlocks on MSIV and bypass valves
A3.02: Ability to monitor automatic operation of the MRSS, including: Isolation of the MRSS
On the other hand, the intent of the Tier 1 Emergency/Abnormal Evolution topic may be more
appropriately tested in a different version of the original test item that tests the overall mitigative strategy
of the Steam Line Rupture procedure (E-2) in the second portion of this question.

Consider another Tier 1 K/A example.

In this test item, both charging pumps receive an auto-start signal and letdown auto-isolates when all
charging pump breakers are open at the same time. This test item could also be linked with the Tier 2
(Plant Systems) knowledge and abilities statements:
004, Chemical Volume & Control System (CVCS)
A3.11: Ability to monitor automatic operation of the CVCS, including: Charging/Letdown
K6.04: Knowledge of the effect of a loss or malfunction on the following components: Pumps
K4.14: Knowledge of CVCS design feature(s) and/or interlock(s) which provide for the following:
Control interlocks on letdown system
On the other hand, the intent of the Tier 1 Emergency/Abnormal Evolution topic may be more
appropriately tested by testing the overall mitigative strategy of the Abnormal Operating Procedure (AP49):

THREE different viewpoints (licensees and/or examiners) associated with writing and/or evaluating Tier
1 written exam test items are:
VIEWPOINT #1:
The CFR item listed under the K/A statement must also be tested for Tier 1 test items, based on the
following NUREG-1021 guidance: ES-401, Section D.1.b (page 4 of 50 in Rev 10; page 5 of 52 in Rev
11)

•

(Fourth bullet)

The 13 items listed in 10 CFR 55.45 (a) are:

When a Tier 1 K/A statement has CFR ITEM 7 listed, for example, this means that the Tier 1 test item
must be written to test the design, component, and function of control and safety systems such as an
automatic feature or valve interlock, etc. The only time the Tier 1 test item is required to test the
following items is ONLY if CFR ITEM 10 is listed with the Tier 1 K/A statement:
•
•
•
•

an immediate operator action,
an important subsequent manual operator action,
a long-range action or overall mitigative strategy, or
a procedure requirement

The reason why Tier 2 Plant Systems K/A statements include the A2 K/A statements (“Ability to predict
the impacts and …use procedures to correct, control, or mitigate”) is because this “makes-up-for” Tier 1
test items that don’t test the items listed above associated with the emergency/abnormal evolution.
VIEWPOINT #2
The 10 CFR 55.41 (a) item listed with a Tier 1 K/A statement does NOT mean that the test item must be
written to test that specific CFR 55.41 item; a Tier 1 test item can be written to test ANY of the fourteen
10 CFR 55.41 (a) test items. Furthermore, as long as the stem of the question contains a situation
where the crew entered an Emergency Operating Procedure or off-normal annunciator procedure or
Abnormal Operating Procedure, then the test item is acceptable if it solely tests a Tier 2 Plant Systems

aspect, such as:
•
•
•
•
•

valve interlock
automatic system response
power supply arrangement
component design
failure mode

As long as the stem [emphasis added] of the question deals with an emergency/abnormal “evolution”
then the answer choices don’t necessarily have to test required operator actions listed in
emergency/abnormal/off-normal annunciator procedures. The reason why Tier 2 Plant Systems K/A
statements include the A2 K/A statements (“Ability to predict the impacts and …use procedures to
correct, control, or mitigate”) is because this “makes up for” Tier 1 test items that don’t test operator
actions associated with the emergency/abnormal evolution.
VIEWPOINT #3
The 10 CFR 55.41 (a) item listed with a Tier 1 K/A statement does NOT mean that the test item must be
written to test the specific CFR item. A Tier 1 test item should, whenever possible, be written to test 10
CFR 55.41 (a) Item #10 as it pertains to abnormal and emergency operating procedures:

Test items where the stem of the question deals with an emergency/abnormal “evolution”, or off-normal
situation, are inappropriate Tier 1 test items, and are K/A mismatches, if the test item can be answered
solely [emphasis added] with the Tier 2 (Plant Systems) knowledges or abilities such as:
•
•
•
•
•

valve interlock logic
automatic system response
power supply arrangement
component design, or
equipment failure modes.

Tier 1 test items should, whenever possible, test a knowledge or ability associated with the off-normal
annunciator, Abnormal Operating, or Emergency Operating Procedure. For example:
•
•
•
•

an immediate operator action,
an important subsequent manual operator action,
a long-range action or overall mitigative strategy, or
a procedure requirement.

The fact that Tier 2 Plant Systems K/A statements include the A2 K/A statements (“Ability to predict the
impacts and …use procedures to correct, control, or mitigate”) does not mean that Tier 1 test items are
allowed to become an extension of Tier 2.
Tier 1 test items where the stem contains an abnormal/emergency evolution, but where the test item can
be answered solely with the Tier 2 (Plant Systems) knowledges or abilities listed above, become, in a
sense, “window dressing”; these test items should be evaluated as K/A mismatches (unacceptable) in
accordance with Form ES-401-9, Written Exam Review Worksheet.
Recommended Action/Resolution
The three tiers for the site-specific written exam are:
Tier 1: Emergency/Abnormal Evolutions (or Procedures)
Tier 2: Plant Systems
Tier 3: Plant-wide Generic Administrative Requirements
When writing and/or assessing Tier 1 written test items for the current versions of the K/A catalogs,

Region II recommends viewpoint #3 because the 10 CFR 55.41 (a) requirement for “a representative
selection of questions on the knowledge, skills, and abilities needed to perform licensed operator duties”
may be in jeopardy when the written exam “systematic” sample is inappropriately skewed toward Tier 2
(Plant Systems) test items.
Note: It is likely this same issue may still exist when the new versions of the K/A catalogs are issued.
Final Action/Resolution:
The Region’s recommended resolutions (“viewpoints”), that would implement requirements for Tier 1
test item content beyond what is required by NUREG-1021 as discussed below, are not approved.
Viewpoint #1: “The CFR item listed under the K/A statement must [emphasis added] also be tested for
Tier 1 test items, based on the following NUREG-1021 guidance: ES-401, Section D.1.b (page 4 of 50
in Rev 10; page 5 of 52 in Rev 11).”
Resolution: The Region cites as the justification for this proposal guidance from ES-401, D.1.b which
states “A question at the RO level should [emphasis added] test one (or more) of the 14 items listed
under 10 CFR 55.41(b) that the K/A is linked to …” However, the guidance also states “or test at a level
as determined from the facility’s learning objectives.” While the guidance encourages question content
consistent with both the K/A and its listed 10 CFR 55.41, 43, and/or 45 referenced item(s), it does not
require or limit the question content as proposed by the Region’s viewpoint, i.e., it would be incorrect to
conclude that the question content “must” test “the CFR item listed under the K/A statement.”
Viewpoint #2: “… a Tier 1 test item can be written to test ANY of the fourteen 10 CFR 55.41 (a) test
items. Furthermore, as long as the stem of the question contains a situation where the crew entered an
Emergency Operating Procedure or off-normal annunciator procedure or Abnormal Operating
Procedure, then the test item is acceptable if it solely tests a Tier 2 Plant Systems aspect …”
Resolution: The Region’s proposal is partially correct in that it recognizes, as discussed in the
Resolution to Viewpoint #1, that Tier 1 test items “can be written to test ANY” of the 10 CFR 55.41
and/or 55.43 items. However, the BWR and PWR K/A Catalogs state that “an emergency plant
evolution is any condition, event or symptom which leads to entry [emphasis added] into Emergency
Operating Procedures (EOPs)” and “an abnormal plant evolution is any degraded condition, event, or
symptom not directly leading to an EOP entry condition.” Therefore, contrary to the viewpoint position,
entry into an EOP or Abnormal Operating Procedure (AOP) is not required for Tier 1 test items.
Viewpoint #2: “The reason why Tier 2 Plant Systems K/A statements include the A2 K/A statements
(“Ability to predict the impacts and …use procedures to correct, control, or mitigate”) is because this
‘makes up for’ Tier 1 test items that don’t test operator actions associated with the emergency/abnormal
evolution.”
Resolution: The viewpoint discussion provides no justification to support the assertion that the A2 K/A
(b) statement regarding procedure use “‘makes up for’ Tier 1 test items that don’t test operator actions
associated with the emergency/abnormal evolution.” However, even if correct, the A2 K/A (b) statement
does not support the proposal that Tier 1 test items require entry into an EOP or AOP.
Viewpoint #3: “The 10 CFR 55.41 (a) item listed with a Tier 1 K/A statement does NOT mean that the
test item must be written to test the specific CFR item. A Tier 1 test item should, whenever possible, be
written to test 10 CFR 55.41 (a) Item #10 as it pertains to abnormal and emergency operating
procedures.”
Resolution: The Region’s proposal is partially correct in that it recognizes the test item is not required to
be written, as discussed in the Resolution to Viewpoint #1, to the 10 CFR item that the K/A is linked to.
However, there is no justification provided to support the view that “a Tier 1 test item “should, whenever
possible, be written to test 10 CFR 55.41 (a) Item #10.” This assertion is contrary to the justification
provided by ES-401 D.1.b (see Viewpoint #1) which promotes testing the 10 CFR item linked by the K/A.
Furthermore, while the Viewpoint #1 justification recognizes question testing as determined by the
facility’s learning objectives in lieu of the linked 10 CFR 55.41 and 55.43 items, it does not support
preferentially testing 10 CFR 55.41, Item #10, “Administrative, normal, abnormal, and emergency

operating procedures.”
Viewpoint #3: “Tier 1 test items where the stem contains an abnormal/emergency evolution, but where
the test item can be answered solely with the Tier 2 (Plant Systems) knowledges or abilities listed
above, become, in a sense, “window dressing”; these test items should be evaluated as K/A
mismatches (unacceptable) in accordance with Form ES-401-9, Written Exam Review Worksheet.”
Resolution: Again, rating a question as an “unacceptable” K/A mismatch because it can be answered
based on plant system knowledge as it relates to the referenced Emergency or Abnormal Plant
Evolution, is not supported by and is contrary to the one ES-401 justification provided in support of
Viewpoint #1. Moreover, testing plant system design features, interlocks, and system operation for
conditions, events, or symptoms that lead to entry into EOPs or AOPs and match the Tier 1 K/A
statement is not unacceptable simply because the EOPs or AOPs were not entered. Testing plant
system design features, interlocks, and system operation will in many instances test 10 CFR 41.10
procedural knowledges and abilities albeit without entry into the procedure.
In summary, each of the viewpoints/proposals presented above would implement test item content
requirements more restrictive than currently called for by NUREG-1021. This type of change would
likely require a revision or supplement to NUREG-1021 and could result in test items previously
assessed as satisfactory for conformance with the reference K/A per the existing NUREG-1021
guidance now being assessed as unacceptable due to their not requiring entry into EOPs or AOPs.
It should also be noted that the program office position regarding the procedural content of Tier 1 test
items was presented in a program office assessment (ML17095A958) of the 2016 Brunswick initial
examination. The assessment noted that several Tier 1 questions were categorized as deficient
because the questions did not reference procedures and only required system knowledge to answer.
The assessment concluded that there is nothing in NUREG-1021 that requires Tier 1 questions to
reference a procedure and if a question meets its specific K/A, then it meets the intent of the Tier
category it is within, even if it does not specifically test procedural knowledge for a Tier 1 question.
OGC review is not necessary since no changes to existing NUREG-1021 guidance or requirements
result from the ROI resolution.
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