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Enclosure
12 RADIATION PROTECTION

The DSER identified two important areas where current operational BWR experi-
ence had not been adequately addressed in the ABWR design. These areas are
the dose rates in the upper drywell during the transfer of irradiated (spent)
fuel assemblies (SFA), and exposures resulting from a complete withdrawal of
the traversing incore probe (TIP).

GE has provided a draft revision to the SSAR, dated March 26, 1992, that
includes additional information concerning the radiation protection design
features of the ABWR TIP system. These features include a shielded room for
the TIP drive units with a separate shielded room for the parked TIP.
Additional shielding is provided for the parked TIP probe and its drive cable
to allow personnel to enter this room with the TIP out of the reactor. Also,
the TIP drive units have an electro-mechanical switch that cuts power to the
drive spooler to prevent the activated portions of the TIP from being com-
pletely withdrawn into the drive housings. These features are designed such
that radiation exposures resulting form TIP operations. and related abnormal
o) »rational occurrences (AOOs), can be maintained ALARA. Therefore, they are
acceptable to the staff.

This is a confirmatory item pending a verification that the SSAR is amended
consistent with the March 26, 1992, submittal.

The potential for creating extremely high dose rates in the upper drywell from
dropping a SFA onto the reactor vessel flange was also identified in the DSER
as an area where current BWR experience was not adequately accounted for in
the ABWR design. Individuals in the upper drywell during this A0O could
receive potentially lethal radiation doses before they could evacuate the
area. GE has acknowledged that current BWR designs are inadequate to ensure
radiation protection during this AOO, and recommended the use of a shielded
bridge arrangement (also known as a cattle chute) as a fix. GE issued two
generic information letters on this subject in 1973 and 1980. Due to concerns
over inadequate implementation of GE's recommended fix by operating BWRs, the
NRC augmented its inspection program in 1987 to direct inspectors attention to



this area. Backfitting a shielded bridge onto existing BWR was accepted by
the staff as a solution to this AOO. However, this solution only reduces the
probability of high dose rates during this A0O, it does not completely
eliminate the possibility. As discussed in Section 12.3.2 of this FSAR, Gf
has not provided an acceptable resolution for this concern. In response to
the staff’'s question regarding how the ABWR design ensures protection of
personnel in the drywell from the intense radiation resulting from a dropped
SFA, GE provided details of a draft revision to the upper drywell shielding.
The staff's review of this proposed modification indicates that the revised
design would be inadequate to prevent personnel from receiving potentially
lethal doses during this A0O.

As discussed in Section 12.3.2 below, this remains an open item.
12.2.3 Interfaces

Section 12.2.3 of the SSAR identifies two issues concerning compliance with

10 CFR Parts 20 and 50, and the determination of gamma shine from the turbine
building, as plant interfaces. It is the staff's position that these issues
are incorporated in the DAC discussed in Section 12.2.2 above. During a
conference call following the February 27, 1992, meeting on plant interfaces,
GE agreed to amend the SSAR and appropriately characterize these issues. This
is a confirmatory issue pending a review of the amended SSAR.

The DSER identified several deficiencies related to the Chapter 12 figures
12.3-1 through 12.3-73 that depict plant radiation zones (during normal
operations, normal shutdown and accident conditions) and area radiation
monitor locations. GE has amended the SSAR to provide more legible figures
for the reactor, control and radwaste buildings. These updated figures also
indicate the normal controlled and uncontrolled access routes to the plant as
well as the access/egress routes to plant vital areas under accident condi-
tions. On April 13,1992, and May 1, 1992, GF provided draft revised copies of
the reactor and turbine building figures. The revised figures resolved the
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inconsistencies between the turbine building figures noted in the DSER. This
is a confirmatory item pending a review of a corresponding amendment to the
SSAR.

An open item identified in the DSER is the adequacy of the shielding in the |
upper drywell. The biological shield surrounding the reactor vesse) (depicted
in Figures 12.3-23 and 24) does not cover a significant portion of the top of
the reactor vessel. As noted in Section 12.1, a fuel handling mishap result-
ing in dropping a SFA across the reactor flange is a significant radiological
hazard in BWRs. In addition to the radiclogical hazard presented by this AQO,
it appears that raising an irradiated fuel bundle in proximity of the vessel
wall could resu’t in significant radiation dose rates in the upper drywell.

On July 29, 1991, GE provided details of a proposed design change to the
shielding in the upper drywell. This design change would raise the biological
shield, to within four inches of the upper drywell ceiling. The staff's
évaiuation of this proposal indicated that the revised design would provide
sufficient shielding during the normal withdrawal of SFAs from the reactor.
However, a dropped SFA resting across the reactor flange would still produce
significant radiation streaming into the upper drywell, Personnel in the
upper drywell during this AOO could still receive lethal radiation doses
before they could escape. The staff concludes that the ABWR design as
described in the SSER , and as revised by the July 29, 1991, memorandum, is
inadequate to ensure radiation protection during this event, and is not
acceptable. ODuring a management meeting held on March 25-26, 1992, in

San Jose, GE committed to revise the upper drywell shielding to resolve this
issue.

This remains an open item pending a review of the revised design.

The DSER also identified an open item concerning the shielding of the TIP
system. As discussed in 12.1.2 above, TIP drive and storage are located in
separate shielded rooms. However, the conduit which guides the TIP from the
reactor to its storage, is virtually unshielded. This conduit shares the
primary containment penetration with the lower drywell personnel access.
Personnel located at the lower drywell access hatch, or in the access tunnel,
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The staff will evaluate the acceptability of this section when the confirma-
tory material listed above is incorporated into a future SSAR revision,

$t.fif Evaluation of Previous Open Items

Based on the staff's review of Section 14.2.11 for the DSER, the .taff has
determined that this section of the SSAR should be modified to include the
following:

(a)

(b)

A figure that illustrates the power-flow operating map.

GE indicated that SSAR Figure 4.4-1 illustrates the power flow operating
map, however, the staff stated in the DSER that this figure does not
provide sufficient detail regarding test condition identification to
determine that each startup test is conducted at appropriate power-flow
conditions in accordance with RG 1.68, Appendix A.S.

The staff determined GE subsequently submitted a power-flow operating map
Figure 14.2-1 that provide: an appropriate indication of test conditions
and a table of startup tests Tehle 14.2-1. The staff finds this item
acceptable subject to incorporation into a future SSAR revision. This is
a confirmatory item.

A table that lists the startup tests and states at which test condi-
tion(s) each test is to be conducted.

During the staff's review of Section 14.2.11 for the DSER, the SSAR did
not contai» the table identified in (b) above.

The staff determined that Table 14.2-1, lists the startup tests and
states at which test condition(s) each test is to be conducted. With the
power-flow operating map Figure 14.2-1 provides the requested information
in accordance with RG 1.68, Appendix A.5. The staff finds this item
acceptable subject to incorporation into a future SSAR revision. This is
a confirmatory item.

i~
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The staff determined that the leve) of detail in the test abstracts is
insufficient to determine conformance with Ru 1.68, Position C.2. The
individual test abstracts in Subsections 14.2.12.1.), 14.2.12.1.7,
14.2.12.1.11, 14.2.12.1.12, 14.2.12.1.13, 14.2.12.1.18, 14.2.12.1.21,
14.2.12.1.22, 14.2.12.1.43, 14.2.12.1.45.1, 1%.2.12.1.45.2, 14.2.12.1.45.3,
14.2.12,1.45.4, 14.2,12.1.53, 14.2.12.1.59, 14.2.12.1.67, 14. 12.1.68, and
14.2.12.1.69 do not specify basic systems required *- Le availadle, interface
sys* s, or criteria required as prerequisite or initial conditions for the
preoperational tests. GE should address specific prerequisites in these
individual test abstracts. This item remains open.

(b) The use of the word “should"” in most, if not all test abstracts, is not a
commitment by GE to perform certain tasks. It should, therefore, be
rvevaluated and revised accardingly (i.e., "will,* "must").

The staff verified that GE ircorporated the word change from “should"” to _
either "will™ or "shall™ irco most test abstracts. The staff finds this item |
acceptable subject to incorporation into a future SSAR revision. This is a
confirmatory item.

GE has indicated that Chapter i4 of the SSAR was written primarily to document
the appropriate testing commitments contained in RG 1.68. GE indicated that
precise acceptance criteria would be provided as part of the ITAAC effort.

The staff determined that GE has not provided this information in I1TAAC or in
the SSAR Chapter 14. This item remains open.

(d) section 14.2.12.2 states that failure to satisfy some acceptance criteria
(e.g., those related to values of process variables important to plant
design) will result in the plant being placed in a suitable hold position
until resolution is obtained, while failure to satisfy other acceptance
criteria (e.g., expectations relating to system performance) may only
result in the need for further data analysis.

The distinction between these types of acceptance cri  ‘ia is unclear. GF
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should clearly address in Section 14.2.1..2 the various types of acceptance
criteria and the resuitant actions for each type if unsatisfactory test
results are obtained.

GE has stated in Section 14.2.12.2, "Specific actions for dealing with
criteria failures and other testing exceptions or anomalies will be described
in the startup administrative manual."

This response is not acceptable. Thirty-three of thirty-five individual test
abstracts in Section 14.2.12.2 do not specify the required actions or precau-
tions for dealing with criteria failures and other testing ex~eptions or
anomalies. GE has not modified Section 14.2.12.2 or the individua} test
abstracts to address the subject acceptance criteria or actions. This item
remains open.

The staff verified thac GE revised Section 14.2.13 to state that the RG 1.68
Position C.1 criteria will be used to make the determination of any testing
that is currently specified for systems that are not es._ntya)l for demonstrat-
ing conformance with the aforementioned criteria. The staff finds this item
acceptable subject to incorporation into a future SSAR revision. This is a
confirmatory item.

14.2.12.3 Conformance of the ABWR with RG .68 Revision 2
The staff's review of the preoperational and startup test phase descriptions
disclosed that the operability of several of the systems and components listed

in RG 1.68 may not be adequately demonstrated by the tests described in the
SSAR.

staff Evaluation of Previous Open Items

The staff determined that GE should either expand the test descriptions to
address the following items, insert cross-references in Section 14.2.12 if
complete test descriptions for the following items are provided elsewhere in
the ABWR SSAR, or modify Section 14.2.7 or Table 1.8-20 of the SSAR, as
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The staff verified that Section 14.2.12.2 was revised to add Subsec-

tion 14.2.12.2.37 which addresses concrete penetration tempera‘ure surveys.
The staff finds this item acceptable subject to incorporation into a future
SSAR revision. This is a ccifirmatory item.

5(c)(c) Demonstration that gaseous and 1iquid radioactive waste processing,
storage, and release systems operate in accordance with design.

The staff verified that Section 14.2.12.2 was revised to add Subsec-

tion 14.2.12.2.38 which addresses radioactive waste system testing. The staff
finds this item acceptable subject to incorporation into a future SSAR
revision, This is a confirmatory item.

14.2.12.4 TM] Items
Staff Evaluation of Previous Open Items

Section 1A.2.4 of the SSAR states that testing described in Chapter 14 is
consistent with the BWR Owner’'s Group response to ltem 1.G.1 of NUREG-0737 as
documented in a letter dated “ebruzry 4, 1981, from D. B. Waters to

D. G. Eisenhut, The staff determined Section 14.2.12 test abstracts that
describe testing outlined in Apperdix E of this letter should be identified or
modified accordingly.

GE stated in its response dated May 20, 1991, that testing outlined in
Appendix E of the veferenced document is specified in the following test
abstracts: 14.2.12.1.1(3)(a), 14.2.12.1.9(3)(J) and 14.2.12.1.44(3)(a).

The staff verified that GF revised the test abstracts 14.2.12.1.1(3)(a),
14,2.12.1.9(3)(J) and 14.2.12.1.44(3)(a) to include a reference to Section
1A.2.4 and revised 1A.2.4 to discuss the requirements of Item 1.G.1 of
NUREG-0737 Appendix E applicable to the initial test program. The staff finds
this item acceptable subject to incorporation into a future SSAR revision.
This is a confirmatory item,
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14.2.12.5 Conformance with Other RGs

Staff Evaluation of Previous Open Item

The staff det.rmined that Subsection 14.2.12.1.19, "Reactor Water Cleanup
System Preoperational Test," Section 14.2.12.1.54, “Condensate Cleanun System
Preoperational Test," and Section 14.2.12.2.21, “Reactor Water Cleanup System
Performance," should address the concerns of RG 1.56, “Maintenance of Water
Purity in Boiling Water Reactors."

GE stated in its response dated May 20, 1391, that RG 1.56 deals mainly with
design related issues, specifically the equipment and instrumentation nended
to assure proper BWR reactor water chemistry. Subsections 14.2.12.1.19,
14.2.12.1.54 and 14.2.12.2.2]1 describe preoperational and power ascension
testing that is adequate to demonstrate proper performance of the reactor
water clean-up system and the condensate filter/deminers’izci system in
assuring that acceptable reactor water chemistry is maintained. Subsec-

ticn 14.2.12.1.22 describes the preoperational testing intended to demonstrate
the proper functioning of the instrumentation required by RG 1.56. Likewise,
Subsection 14.2.12.2.1 verifies that a proper reactor water chemistry menitor-
ing program is in place.

The staff verified that Subsections 14,2.12.1.22 and 14.2.12.2.1 were revised
to more specificaily address functioning of conductivity meters, which are a
major focus of RG 1.56. The staf’ finds this item acceptable subject to
incorporation into a future SSAR revision. This is a confirmatory item.

The staff determined that Subsection 14.2.12.2.14, “"Feedwater Control,® should
address the following items in accordance with RG ..58.1, "Precperational and
Initial Startup Testing of Feedwater and Condensate Systems for Boiling Water
Reactor Power Plants:"

(a! Modify the test description to provide for demonstration of the operabil-
ity of the feedwater system at low reactor power (less than or equal to
15 percent reactor power) (R.G.1.68.1.C.2.a).
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GE stated in its response dated May 20, 1991, such testing 1s already speci-
fied in the current description.

The staff verified that the test matrix identified Feedwater Syst:m Perfor-
mance and Feedwater Control System Adjustment/Confirmation tests to be
performed at tha Nuclear Heat-Up and Low Power testing plateaus. The staff
finds this item acceptable subject to incorporation into a future SSAR
revision. This is a confirmatory item.

(a) RHR system isolation (RG 1.139.C.2).

GE stated in its response dated May 20, 1991, that the applicable demonstra-
tions were intended to be a part of the testing described in Subsection
14.2.12.1.8(3)(1).

The staff verified that the testing description in Subsection 14.2.12.1.8 was
revised to specifically address testing of features designed to assure
isolatiun of low pressure portions of the RHR system from RCS at high pres-
sure. The staff finds this item acceptable subject to incorporation into a
future SSAR revision. This is a confirmatory item.

(b) RHR system pressure relief (R.G.1.139.C.3).

GE stated in its response dated May 20, 1991, that the design of the RHR
system includes the relief capability and capacity required by the above
referenced position, in accordance with the appiicable ASME code. GE has
indicated that the verification of the proper setting of relief valves is a
vendor bench test required per the same ASME code, and thus no specific
additional preoperational test is needed.

The staff verified that Subsection 14.2.12.1.8 was revised to allow for
verification of proper setpoint of system relief valves per ASME code require-
ments (including those intended to meet the requirements of RG 1.139 using the
results of vendor tests and the appropriate documentation of such). The staff
finds this item acceptable subject to incorporation into a future SSAR
revision. This is a confirmatory item.
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