
GIBBSSAR
Amendment 15

Instruction Sheet

The following instructional informa tion is being furnished to insert
Amendment 15 into GIBBSSAR, the Gibbs & Hill Standard Safety Analysis
Report.

Since in most cases the original contains informa tion printed on both
sides of the paper, a new sheet is being furnished to replace the
sheets containing superseded material. As a result, the front or
back of a sheet may contain information that is merely reprinted
rather than changed.

Discard the old sheets and insert the new sheets as listed below:

Volume 1

Remove Insert
(Front /Back) ( Front /Ba ck )

1.8-2/1.8-2a 1.8-2/1.8-2a

Volume 2

3.11-3/3.11-4 3.11-3/3.11-4
3.ll-4a/3.11-4b 3.11-4a/3.11-4b

T3.ll-6shl/T3.ll-6sh2
3A-15/3A-16 3A-15/3A-16

Volume 3

8.1-3/8.1-4 8.1-3/8.1-4
8.2-1/-- 8.2-1/--
8.3-2/8.3-3 8 3-2/8.3-3
8.3-6/8.3-6a 8.3-6/8.3-6a
8.3-7/8.3-8 8.3-7/8.3-8
8.3-9d/8.3-10 8.3-9d/8.3-9e

8.3-10/--
8.3-12/8.3-12a 8.3-12/8.3-12a
8.3-30/8.3-31 8.3-30/8.3-30a

8.3-31/--
8.3-35/8.3-36 8.3-35/8.3-35a

8.3-36/--
T8.3-7sh3/T8.3-7sh4 T8.3-7sh3/T8.3-7sh4
8.4-1/8.4-2 8.4-1/8.4-2
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Instruction Sheet Cont'd.

8.4-2a/--
9.2-10/9.2-11 9.2-10/9.2-10a

9.2-11/--
T9.2-10/T9.2-11 T9.2-10/T9.2-11
F9.2-4a shl/-- F9.2-4a/--
F9.2-4a sh2/--
F9.2-4a sh3/--
F9.2-4b shl/-- F9.2-4b/--
F9.2-4b sh2/--
9.5-19/9.5-20 9.5-19/9.5-19a

9.5-20/--

Volume 5

3/4 8-1/ 3/4 8-2 3/4 8-1/ 3/4 8-2
3/4 8-5/ 3/4 8-6 3/4 8-5/ 3/4 8-6

Volume 6

0010-94/Q010-95 0010-94/0010-95
0040-9 /0040-10 0040-9 /0040-10
0040-21/Q040-22 0040-21/Q040-22
0040-35/Q040-36 0040-35/0040-36
0040-45/Q040-46 0040-45/0040-46
0040-79/-- 0040-79/0040-80

0040-81/0040-82
0040-83/Q040-84
0040-85/Q040-86
0040-87/0040-88
0040-89/0040-89a
0040-89b/Q040-89c
0040-89d/--

Q131-69/0131-70 0131-69/0131-70

7.3-1sh 2F 7.3-1sh 2F
8.3-1 8.3-1
8.3-2 8.3-2
9.2-4 8.3-4
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Instruction Sheet Cont'd.

EFFECTIVE PAGE LISTING

VOLUME 1

Remove twelve (12) sheets Insert twelve (12) sheets
in the front of the volume. in the front of the volume.

VOLUME 2

Remove fifteen (15) sheets Insert fifteen (15) sheets
in the front of the volume, in the front of the volume.

VOLUME 3

Remove fifteen (15) sheets Insert fifteen (15) sheets
in the front of the volume. in the front of the volume.

VOLUME 5

Remove eight (8) sheets in Insert eight (8) sheets
the front of the volume. in the front of the volume.

VOLUME 6

OUESTION STATUS TABLE

Remove twelve (12) sheets Insert thirteen (13) sheets
in the front of the volume. in the front of the volume.
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GIBBSSAP

1.8.3 Utility-Applicant SAF Inputs

Table 1.8-3 lists the information which must be supplied in the
Utility-Applicant's SAP. Format references are keyed to Pevision
2 of NFC Pegulatory Guide 1.70.

1.8.4 Structural and Seismic Design Interfaces

The follcwing criteria are provided to ensure structural and
seismic design compatibility between BOP structures and NSSS
components:

1. The seisnic response spectra and the differential
displacements at the support points, as specified by the NSSS
applicant will not be exceeded.

2. The envelopes of the loads that will be transmitted from
Category I or non-Category I systems that will connect to the
NSSS components, as provided by the NSSS applicant, will not
be exceeded.

3. The seismic analysis of the BOP structures includes mass and
stif f ness properties of the NSSS as provided by the NSSS
applicant.

8
4 The maximum number of earthquake cycles as specified for the

NSSS components by the NSSS applicant will not be exceeded.
5. The elevation to which the constraint should be flooded after

a LOCA, it required and as specified by the NSSS applicant,
will be considered in the design of the containment as
appropriate.

6. The maximum differential displacements at points of the NSSS
that will interface with BOP structures, as specified by the
NSSS applicant, will not be exceeded.

7. The structural properties of the BOP structures that support
the NSSS components, as specified by the NSSS applicant, will
be satisfied.

8. All the loads that will be transmitted to the BOP structures
f rom the NSSS components as specified by the NSSS applicant,
will be used in the design of the BOP structures.

me .m enn
1J4U L U U-
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GIBBSSAR

9. The allcwable deflections of the BOP structures supporting
8the NSSS coroponents, as specified by the NSSS applicant, will

not be exceeded.

1.8.5 Electrical System Interfaces

Electrical interface requirements with the Utility-Applicant are 15described in Subsection 8.2.1. The GIBBSSAP/PESAP 414 interface
requirements are described in Section 6.4

b ~.
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GIBBSSAR

The periods of time during which the active equipment isc.

required to operate following the DBA are as f ollows:

1) Up to first 5 minutes after a DBA for containment
isolation valves with operators and related
instrumentation

2) Up to 6 months af ter the DB A for containment sump
instrumentation

3) Up to 24 hours af ter the DBA for reactor coolant
pressure transmitters

4) Up to 6 months after the DBA for combustible gas
control system

5) Up to 2 hours after the DBA for pressurizer water | 1
level transmitters.

In addition to the above, the following is the balance of ESP-
related equipment in the containment which is required to
function following the DBA for period of timo consistant with
plant design:

1) Saf ety Injection System valves and piping

2) Accumulator tanks

3) Containment spray system nozzle, piping and valves

4) Hydrogen recombiners

5) Primary and Secondary Shielding

6) Process Instrumentation as follows:

a) Pressurizer pressure and level

b) High-head injection flow

c) Accumulator pressure

d) Containment pressure and sump level

3.11-3 Amendment 1

1541 144
'



GIBBSSAP

Engineered safety features and other safety-related equipment
outside the Containment are discussed in these GIBBSSAP chapters:

1) Mechanical equipment-chapters 6 and 9

2) Instrumentation and controls-chapter 7

3) Class 1E electrical equipment-chapter 8.

3.11.2 Qualification Tests and Analyses

When suf ficient reliable data are available and proven analytical
methods are kncwn, environmental adequacy is based on analysis.
If such analytical methods are not available, qualification is
based on environmental testing. For items which require
environmental testing, at the present plant design stage, it is
not possible to detail all items which are qualified based on
past usage and those which are qualified based on tests and
analyses for this specific plant. More detail concerning such
testing is included in Section 3.11.2a through e below. All BOP
Class 1E equipment will be qualified in accordance with the h15following requirements, the detailed qualification information
and test results will be available for NPC audit.
It is anticipated that the majority of such equipment will be
quali fied by prior use because there are no environmental
conditions identified for this plant which are more severe than
those in corresponding locations during equivale nt plant
conditions in other licensed nuclear plants. Equipment which
requires qualification testing specifically for this plant may
include components whose sizes differ substantially from those
previously qualified or components whose design or material has
changed significantly from that previously qualified. For such
equipment, specific test procedures which specify limits on test
parameters, durations, and pertinent data are prepared. All such
tests are performed by recognized testing agencies and use
applicable recognized standards.

3.11.2.a Equipment Design Specifications

Equipment Design Specifications for Class IE equipnent and
components will identity and define the environmental and seismic
qualification requirements for each specific piece of equipmant.

Design Specitications will define the required equipment, the
boundary.ot that equipment and irterfaces with other equipment

O
3.11-4 Amendment 15
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and services, material exclusions or restrictions or other 15
special equipment requirement.

Each specification will define the applicable equipment operating
conditions e.g., the environment, signal conditions, and power 13
conditions under normal, abnormal (maximum) and post design basis
event conditions. It will also define the time required to
fulfill the equipment's safety function when subjected to any of
the extremes of the environmental conditions. 15

The environmental conditions (Tables 3.11-1 and 3.11-2) and
applicable electrical parameters will be defined. Equipment
vendors will be required to apply specified margins consistent
with manufacturing tolerances and variables associated with the
qualification testing program. Acceptable levels of equipment
performance required to satisfy safety functions will be defined 13
in each specification for normal, abnormal (maximum) and post
design basis event conditions.

Each design specification will require the vendor to submit
documentation in accordance with IEEE 323 and associated
standards.

3.11.2.b Test Plan

*he Class 1E equipment vendor will be required to develop the
detailed test plan for his equipment. This test plan shall also
include a maintenance schedule and periodic component replacement 15
schedule as required to obtain a qualified life consistent with
the installed life of the equipment.

The qualified life of equipment will be 40 years consistent with
the design life of the plant. Equipment which cannot be
qualified for 40 years shall have a periodic replacement program
established for it. This program will be implemented by the
Utility- Applicant based on vendor recommendations. The equipment
specifications will include all necessary information for the
vendors to qualify the equipment. The equipment qualification
programs will be in accordance with those standards in effect at 13
the time equipment is crdered.

Bidders will be required to outline their proposed qualification
methods. This will be done to provide proof of the qualification
program's adequacy. A detailed qualification plan will be
required to be submitted by the equipment supplier for review
prior to qualification program initiation. Final documentation

'
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will be submitted by the equipment supplier and reviewed for
adequacy prior to acceptance.

Vendors are expected to propose qualification programs based on 13
appropriate combinations of analysis, component test, type test
and material property data. Functional tests will be performed
in accordance with applicable industry standards.

Seismic Qualification of Class 1E equipment will be in accordance
with IEEE-344. The qualification program (test, analysis or 15combinations of both) will be dependent upon the physical
properties of the specific equipment.

Degradation of Class 1E instrumentation and control equipment due
to aging will be considered when such degradation is expected to
be significant over the design life of the equipment. Equipment
aging will be determined on the basis of an appropriate
combination of component tests, experience, material application
data and the stresses that exist as a result of the design and
the intended application of the equipment. 13

The testing sequence will follow the s equence specified in
IEEE 323. Where this is not practicable or where a generic
vendor test is utilized the test sequence shall be justified.

3.11.2.c Test Set Up

Vendors for Class 1E equipment will be responsible for the
development of a detailed test set up nece ssary for their
equipment qualification program. This vendor test will simulate 15actual operating conditions as closely as possible. Equipment to
be be tested will be mounted, piped, and wired during the test to
simulate the arrangement which will be utilized in the plant to
the extent practicable.

The test monitoring equipment will be calibrated against
standards and the calibration will be appropriately documented.
The test monitoring equipment will have sufficient resolution to
provide detection of meaningful changes in the monitored 13
varia bles.

1.11. 24 Test Procedure

Specifications for Class IE equipment will be written to include
oquipment qualitication inf ormation and requirements to enable 15
the vendors to quality equipment.

sl541 147 g
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TABLE 3.11-6
(Sheet 1 of 2)

EOP CLASS 1E EQUIPMENT IDENTIFICATION

EQUIPMENT PLANT (1)
LOCATION

SWITCHGEAP O

MOTOP CONTPOL CENTEPS O

SCLENOID OF MOTOP OPEPATEC
VALVE I/O

MOTOPS O 15

LOGIC EQUIPMENT O

CABLE I/O

DIESEL GENERATOP AND CONTROL
EQUIPMENT O

SENSOBS (PPESSUPE, PPESSUFF
DIFFEPENTI AL TEMPEP ATUPE) I/O

LIMIT SWITCHES I/O

CONTROL BOARDS O

INSTPUMENT PACKS
AND PANELS O

CONNECTOPS I/O

ELECTB! CAL PENETPATIONS I

TEPMINAL MODULES I/O

SEQUENCEP O ^-a ^ - -

1J4U d7 t -
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hGIBBSSAP

TABLE 3.11-6
(Sheet 2 of 2)

BOP CLASS 1E EQUIPMENT IDENTIFICATION

EQUIPMENT PLANT (1)
LOCATION

125-V dc BATTEPIES O 15

BATTEPY CHAPGEPS O

INVERTEPS O

DISTRIBUTION PANELS O

NOTE :

(1) Plant location: O - outside containment
I- Inside containrent

1bk J
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Discussion

This regulatory guide is not within the GIBBSSAR scope of supply.See the Utility / Applicant's SAR.

Regulatory Guide 1.60, Rev. 1

Design Response Spectra for Seismic Design of Nuclear PowerPlants.

Discussion

GIBBSSAP complies with this regulatory guide.
Pequlatory Guide 1.61 13

Damping values for Seismic Design of Nuclear Power Plants.
Discussion

GIBBSSAR complies with this regulatory guide. Damping values for
materials not specified in the guide shall be conservativelydetermined from test data, literature or acceptable analytical
procedures.

Pequlatory Guide 1.62

Manual Initiation ot Protective Actions.
Discussion

See Section 7.1.2.1.h for a discussion of this regulatory guide.
Regulatory Guide 1.63, Fev. 2 15

Electric Penetration Assemblies in Containment Structures forLight-Water-Cooled Nuclear Power Plants.

Discussion
13

See Section 8.3.1.2.6 for a discussion of this regulatory guide.

\541 150
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Pequlatory Guide 1.64 Fev. 2

Quality Assurance Requirements for the Design of Nuclear Power
Plants.

Discussion

GIBBSSAP complies with this regulatory guide.

Pequlatory Guide 1.65

Materials and Inspections for Reactor Vessel Closure Studs.

Discusion

This regulatory guide is not within the GIBBSSAP scope of supply.
See the NSSS SSAR.

Pequlatory Guide 1.66

Nondestructive Examination of Tubular Products. 13

Discussion

This regulatory guide has been withdrawn by the NRC.

Pequlatory Guide 1.67

Installation of Overpressure Protection Devices.

Discussion

GIBBSSAR complies with this regulatory guide.

Peculatory Guide 1.68, Rev. 1

Preoperational and Initial Startup Test Programs for Water-Cooled
Power Reactors.

Discussion

Preoperational and initial startup testing is within the scope of
the Utility Applicant. The GIBBSSAP design does not preclude
compliance wit h t hin regulatory guide. Further inf ormation will
be provided in the Utility Applicant's FSAP.

3A-16 Amendment 13
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8.1.3 Safety-Pelated Loads

The safety loads that require electric power to perform their
safety functions are identified in Table 8.1-1. This table
includes the safety load, safety functions performed, and type of
electric power (ac or de or both) .
8.1.4 Design Criteria

The design bases, criteria, Pequlatory Guides, standards, and
other documents that are impleme nted in the design of the
safety-related systems are listed below.

These documents are |10described in Sections 3.1, 8.2 and 8.3.

1. 10 CFR Part 50, Appendix A; General Design Criteria |10
for Nuclear Power Plants, U.S. Nuclear

Pegulatory |10Commission, January 1, 1976

2. Pegulatory Guide 1.6, Independence Between
Redundant Standby (Onsite) Power Sources and Between
Their Distribution Systems, U.S. Nuclear Regulatory
Commission, March 10, 1971

3. Pegulatory Guide 1.9, Selection of Diesel Generator
Set Capacity for Standby Power Supplies, U.S. Nuclear
Regulatory Commission, March 10, 1971

4. Pegulatory Guide 1.12, Instrumentation for
Earthquakes, U.S. Nuclear Regulatory Commission,
April 1974

5. Pegulatory Guide 1.22, Periodic Testing of
Protection System Actuation Functions, U. S. Nuclear
Regulatory Commission, February 17, 1972

6. Pegulatory Guide 1.29, Seismic Design
Classification, U.S. Nuclear Pegulatory Commission,
February, 1976

|10
7. Pegulatory Guide 1.30, Quality Assurance
Pequirements for the Installation, Inspection, and
Testing of Instrumentation and Electrical Equipment,
U.S. Nuclear Regulatory Commission, August 11, 1972

\54\ \52
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O
8. Pegulatory Guide 1.32, Use of IEEE Std 308-1974,
Criteria for Class 1E Electric Systems for Nuclear Power
Generating Stations, U.S. Nuclear Pegulatory Commission,
February, 1977 | 10

9. Pegulatory G uide 1.40, Qualification Tests of
Continuous-Duty Motors Installed Inside the Containment
of Water-Cooled Nuclear Power Plants, March 1973. 10

10. Pegulatory Guide 1.41, Preoperational Testing of | 10
Pedundant Onsite Electric Power Systems to Verify Proper
Load Group Assignment, U.S. Nuclear Regulatory
Commission, March 16, 1973

11. Pegulatory Guide 1.47, Bypassed and Inoperable | 10
Status Indication for Nuclear Power Plant Safety
Systems, U.S. Nuclear Pegulatory Commission, May 1973

12. Fegulatory Guide 1.53, Application of the Single | 10
Failure Criterion to Nuclear Power Plant Protection
Systems, U.S. Nuclear Regulatory Commission, June 1973

13. Pegulatory Guide 1.62, Manual Initiation of
Protective Actions, October 1973. 30

14 Pegulatory Guide 1.63, Electric Penetration | 10Assemblies in Containment Structures for Water-Cooled
Nuclear Power Plants, U.S. Nuclear Pegulatory .
Commission, July 1978. | 15

.ran 700;_
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i
m

8.2 Offsite Power System

This section is provided in the Utility-Applicant's SAP.

8.2.1 Interf ace Pequirements

The Gibbs & Hill Standard Nuclear Power Plant is designed to have
two physically independent and separate offsite power sources,
The primary of f site source provides power to the station service
transformers. The alternate offsite source provides power via a
backteed connection f rom the unit output switchyard t hrough the
main transformers and the unit auxiliary transformers. This is
as shown on the Simplified Main One Line Diagram, Fig ure 8. 3- 1.
Both of the of fsite sources may be in the same switchya rd . Two
independent circuits are required so that a failure of one
circuit will in no way af fect the other and result in the loss of
both ci r cuits . The Utility-Applicant must perform a system | 15
stability analysis and the offsite power system must be capable
of satisfying the following station power requirement:

10
a. Two independent power sources as described above

b. Steady state plant auxiliary load of approximately
75 MVA 15

c. Nominal voltage (for station service transf ormers) as
available . tor primary, 6.9 kV for secondary

d. Allowable voltage varia t ion, assumed to be +5 percent
during normal operation

e. Nominal frequency, 60 Hz 10

The Utility Applicant must also perform an analysis to determine
the treguency decay rate of the grid system. This frequency rate
is required by PESAP-414, in setting of the reactor coolant pump
underspeed trip set point.

'

-i59U 30U
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10
The plant has two three-winding, three phase, 60-Hz unit
auxiliary transf ormers with seconda ry voltage of 6900-V. The
secondary windings of each unit auxiliary transformer are
connected to the 6900-7 buses by means of metal-enclosed bus
ducts as follows (see Figure 8.3-1, Class 1E bus supply circuit
breakers in normal cubicle) :

Transf ormer Buses

TIA-1 x winding 1A1, 1AS, 1EA1
y winding 1A2, 1A6

TIA-2 x winding 1A3, 1A7
y winding 1A4, 1A8, 1EA2

Alternate locations f or circuit breaker elements provide a means
for maintaining power to the Class 1E buses; the details are
described in subsection 8.3.1.1.b.
Switchgear for all the 6900-V buses is standard 500 MVA
interrupting-ca pacity 7.2-kV class metal clad medium-voltage | 10switchgear. All circuit breakers are air-break type. Continuous
current ratings are 1200 A for load feeder breakers. Incoming
supply breakers for buses 1A1, 1A2, 1A3, and 1A4 are rated 2000 A
continuous. Incoming supply breakers for reactor coolant pump
buses are rated 1200 A continuous. The switchgear is metal clad
with metal barriers between breakers. The 6900-V Class 1E
switchgear and the 6900-V switchgear that energizes the
non-Class 1E reactor coolan- pumps are located in a seismic
Catecory I structure, as s hown in Figure s 8. 3-5 and 8. 3-7, and
a re seismically qualified in accordance with the criteria
discussed in Section 3.10. Two circuit breakers are connected in 10
series to f eed each reactor coolant pump motor, as shown in
Figure 8.3-1.

The 6900V Switchgear that energizes the Non-Class 1E reactor
coolant pumps is desianed and manufactured in accordance with 15
Class 1E Standards.

P "
e .
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O
Each of the circuit breakers on reactor coolant pump buses 1AS,
1A6, 1 A7, and 1A8 receives a trip signal in the eve nt of an
underspeed condition. The underspeed trip signa l design is
described in Section 7.2 of the NSSS SSAR. In addition to the
reaular trip coil which is reserved f or other non-safety-related
tripping functions, each reactor coolant pump feeder circuit

15breaker is equipped with a second separate trip coil. This
second trip coil which will be actuated on a reactor coolant pump
underspeed trip signal will receive its control powe r trom the
Class 1E batteries as shown in Table 8.3-8. Tripping of the
reactor coolant pumps on an underspeed trip signal will ensure
that, the frequency decay rates of the grid do not influence or
prevent the tull coastdown of the reactor coolant pumps under
this condition.

Generally, motor loads exceeding 250 hp are rated 6600-V, and are
connected to the 6900-V buses for across-the-line sta rting.

Dry-type transformers (6900 V to 480 V, three phase, 60 Hz) are
connected to 480-V metal-enclosed switchgear (60 0-V-cl ass) 15
arranged as double-ended load centers. The switchgear is
arranced in several independent station service distribution bus
connections. Air-break circuit breakers are f urnished with rated

||hinterrupting capability of 50,000 A. A bus tie between the buses
provides service it one transformer is unavailable. The 480-V
switchgear provides power to various motor control centers (MCC)
and motors.

Generally, motors rat ed up to 100 hp are connected to '4CC and
larger motors are connected to 480-V switchgear.
The 118-Vac, single-phase, 60-Hz power, which is required for
essential non-Class 1E loads is supplied by solid-state
inverters IVIC-1, IVIC-2, and IVIC-3 a s shown in Fig ure 8. 3-1.
Each inverter receives incoming normal power supply from either
non-sa f et y-rela ted 480-Vac :4CC 1n5-1 or 185-2, and a backup
de power supply from 125/250-V battery BT1D2-2 by means of an
a uc t ionee ri ng-t ype circuit. The distribution panel PT1C1
provides an alternate source of regulated ac power to the 118-Vac
buses during inverter maintenance periods. During blackout
conditions, 480-Vac MCCs 1BS-1 and 1BS-2 receive powe r from a
self-contained diesel generator 1G1 which ensures continuity of
essential non-safety-related services.

1CAn 101 "
j J7U JUL

8. 3- 3 Amendment 15

1541 156



GIBBSSAR

When unit auxiliary transformer T1A-2 is out of service,
relocation of circuit breaker, item 13, to alternate
cu bicle, as shown in Figure 8.3-1 enables unit,

auxiliary transformer T1A-1 to supply power to Class IF
bus 1EA2 in addition to Class 1E bus 1 EA 1.

When one unit auxiliary transformer or one station
service transformer is out of service, or proper
combination of both are out of service, and a f ter their
associated circuit breakers have been relocated, the
safety-related buses of the unit can be supplied by two
independent and reliable immediate-access of fsite power
sources.

In addition to the two offsite sources described
previously, the onsite standby diesel generators can
supply power to Class 1E buses 1FAI and 1EA2; refer to
Subsection 8.3.1.1.c.

2) Busi ng Arrangement

Two independent and redunda nt 6900-V Class 1F huses are
provided for t he unit,each capable or supplying the
minimum sat e t y-re lat ed ioads required to safely shut
down the unit followino a DBA. Each bus can be ted from
two independent offsite power sources or from the diesel
generator assigned to the bus.

Each Class 1E 6900-V bus supplies a double-ended load
center '(600 V class) through d ry-type transrormers
(6900 V to 480 V, three phase, 60 Hz) which supplies
480-V, metal-enclosed switchgear. A bus tie between the
bus sections of the double-ended load center provides
continuity or service if one transformer is unavailable.
In addition, each Class 1E 6900V bus also supplies two
non-safety-related (blackout) load centers througn
dry-type transformers (6900 V to 480 V, three phase, 1560 Hz). One of these transtormers is connected in
delta-delta connection, supplying power to the
pressurizer heaters via a 480 V metal enclosed
switchgear. The second transf ormer is connected in a
delta-Wye connection, supplying power to other equipment
which is operated during a loss of of f site power. The
6.9 kV teeder breakers for these transformers are
qualified as Class 1F equipment, and trip on an accident
signal in a ccordance wit h nequlatory Guide 1.75.
Arranoement of buses is shown in Piqure 8. 3-1.

8.3-6 Amendment 15
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O
The voltage levels at the safety related buses will be
optimized for the full load and minimum load conditions 10that are expected throughout the anticipated range of
voltage variations of the offsite power source by the | 12automatic operation of the on-load tap changer of the
Station Service and Unit Auxiliary Transformers. 10

The safety-related bus voltage levels will be measured
as part of the preoperational test program and during
plant startup. Since the extreme conditions assumed for
the worst case calculations cannot be readily
contigured, the voltages on the buses will be measured
and verified to be within acceptable limits for severa l 15
ditterent existing load conditions. Documentation of
these measurement s and their verification will be
available tor NRC inspection as part of the startup test
results.

To permit veritication that bus voltage is within the
suitable range durina plant operation, voltages on the 10safety related 6900-V and 480-V buses are indicated in
the control room.

3) Loads Supplied From Fach Bus

The loads supplied from each independent and redundant
6900-V bus and 480-V load centers are shown in
Table 8.3- 7 The loads supplied from each of the
various motor control centers will be sgogn ,,n3 the 10Utility Applicant's FSAP. ,,hh 3 y j ,
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4) Manual and Automatic Interconnections Between
Buses, Buses and Loads, and Buses and Supplies

There are no manual or automatic interconnections
between a Class 1E bus and its redundant counterpart.
There is no way of connecting a load of one Class 1E bus
to the redundant Class 1E bus. Therefore, each Class 1E 10
bus is confletely independent of its redundant
counte rpart. The only time a Class 1E 6 9 00-V bus is
connected to more than one power source is after manual
synchronization of one standby diesel generator to its
related Class 1E bus. Paralleling of diesel generators
is not possible due to electrical isola tion and
se paration and administrative procedures which preclude
testing more than one standby diesel genera tor at a
time. Autcmatic transfer of a Class 1E 6900-v bus from
the primary offsite power source to the alternate
offsite power source is by sequential transfer fast 10
transfer.

5) Interconnections Between Saf ety-Felated and
Non-Safety-Related Buses

There are no manual or automatic direct connections
between any Class 1E (saf ety-related) bus and any
non-Class 1E (non- saf e ty-r elated) bus.

6) Pedundant Bus Separation

All redundant buses are arranged to maintain electrical
and physical isolation from each other in order to
satisfy the single-failure criterion. Physical
locations of these buses and related electrical
distribution are shown in Figures 8.3-5 and 8.3-7.

| 10
The 6900-V and 480-V switchgear for the redundant
safety-related loads are located in individual rooms in
the seismic Category I auxiliary building. Each room
contains only electrical equipment, thereby, minimizing
exposure to mechanical, water, or fire damage caused by
failure of equipment such as steam lines, waterlines,
pumps and motors. Switchgear of redundant trains are
further separated by placing the equipment on different
floor elevations.

<e-
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7) Equipment Capacities

All switchgear is adequately sized and coordinated to
permit safe and reliable operation under no rmal, short
circuit, and momentary current conditions.

The diesel generators are sized so that each set is
capable of carrying the safety-related loads of its|10respective train for a DBA.

The estimated capacity of each diesel generator set and
the estimated loads used to determine this capacity are
given in Table 8.3-1 and 8.3-2. This estimated size
will be revised, if requi red , as the detailed plant
design progresses and depending on the manufacturer's
standard sizes. The design and continuous rating 15
applied is consistent with NRC Regulatory Guide 1.9 and
IEEE 387.

Capacities of individual loads are determined on the
basis of nameplate rating, pump pressure, and flow
conditions or pump runout conditions. The basis of
selection is noted in Table 8.3-1 and 8.3-2.

|15
Interrupting capacity of switchqear, load center, MCCs,
and distribution panels are nelected on the basis of
short-circuit calculations. Transf ormer impedances are
se lec ted to permit starting the largest motor on the hun
without the voltage at the motor terminals dropping
below 80 percent of the motor voltage rating, while
still remaining wit hin the interrupting and momentary
capabilities of the breakers.

8) Automatic Loading and Stripping of Puses

The 6.9 kV Class 1E buses are normally fed f rom the
primary ottsite power supply through the Station Service
Transtormers.

In the event of a DBA the following significant
operations are initiated:

10
a) The reactor is shutdown and the turbine generator

is tripped

b) Trippinq of the turt'ine generator will open the
aenerator load break switch automatically.

8.3-8 Amendment 15
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e) If the transfer is successfully completed plant
shutdown proceeds with all auxiliary loads still
available.

f) If the fast transfer is not completed within the
design time limit, then fast tra nsf er is
automatically blocked and the loads on the 6.9 kV
non Class 1E busses will be automatically shed by
the bus undervoltage relays.

g) The loads on the Class 1E busses, which are being 10
supplied by the preferred offsite source, continue
to operate and any additional loads required for
safe shutdown are sequenced on in accordance with
Table 8.3-2.

Voltage conditions on the 6.9 kV Class 1E busses are
monitored by two systems of undervoltage protection.
One system senses a low or total loss of voltage and a
second system which senses a sustained degradation of
bus voltage. Each system consists of three voltage
sensors connected in a two out of three coincidence
scheme on each bus. The resultant output will
incorporate a time delay to prevent spurious trips due
to momentary voltage distrubances. Setpoints for the
voltage sensors and time delay relays will be determined
by analysis of the voltage requirement chara cteristics
of the safety related equipment for all onsite
distribution voltage levels. The time delay, including 15
suitable margin, will not exceed the maximum time delay
assumed in the Utility Applicant's FSAP accident
analysis and will not result in a failure of any safety
system component due to extended operation at a degraded
voltage condition.

Each redundant saf ety-related train has a set of two
automatic load sequencers; one for sequentially applying
the ESF loads in the event of a Safety Injection
Actuation Signal (SIAS) and one for sequentially
applying loads required during either a loss of voltage
or a sustained degradation of voltage on the 6.9 kV
Class 1E bus. The set of sequencers associated with
each Class 1E train are completely independent from the
set on the cther Class 1E train, thus eliminating the
possibility on a common failure mode. Control of the
6.9 kV Class 1E bus supply breakers is accomplished
separately and not by the sequencers; a failure of any

*
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sequencer will not affect the availability of either the
offsite or onsite power source s. In order for a
sequencer to commence connecting the appropriate loads,
proper bus voltage must be present on the 6.9 kV
Class 1E buses, regardless of the source.

Load shedding is automatically blocked during the
sequencing cycle of either of the sequencers and is 15
automatically unblocked subsequent to the completion of
the sequencing cycle. Indication of the load shed
blocking sta t us will be provided in the control room.
Details of this design, including set points, system
tolerences, sequencer realibility inf ormation and design
detail drawings will be contained in the Utility
Applicant 's FSAR.

_1ran n,
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9) Safety-Related Equipment Identification

Safaty related equipment identification is discussed in
Subsection 8.3.1.3.

10 Instrumentation and Control

Control of the 6.9 kV Class le supply breakers is from | 15
the control room where voltmeters, ammeters, frequency
meters, synchroscopes, control switches, and controls
are available as required by the operator. Control of
the supply breakers is also available at the switchgear,
but synchronizing control is only provided in the
control room. Control of each supply breaker from the
control room is dependent on the remote-local control
switch in the switchgear being in the remote position.
To close a circuit breaker requires operation of two
switches; the tirst, the synchronizing two position
(off, sync) switch, and the second, the control four
position (pull out, trip, neutral, close) switch. | 1
The electrical control circuits for all BOP safety
related equipment are designed to assure that the
disabling of one component does not, through
incorporation of interlocking or sequencing controls,
render other components inoperable. In the cases where

15this concition cannot be avoided, administrative
procedure will be provided to assure the operating
personnel's awareness of the system constraint during
all modes of operation. These control circuits will be
reviewed and the results discussed in the Utility
Applicant's FSAP.

;390 aUi
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The unit auxiliary and station service transformers are
protected by differential relays and overcurrent backup
relaying. Paults within the differential relay zone of
the unit auxiliary transf ormer cause the unit to trip
and the unit output breakers in the unit output
switchyard to open. The non-Class 1E 6900-V buses fast
transfer to the primary of f site power source. A fault
within the differential zone around either station 10service transformer opens the high-voltage breakers in
the primary ottsite power source substation. The 6900-V
Class IF buses automatically transfer to the alternate
offsite power source through the unit auxiliary
transformers with no loss of opera tion.

All protective devices are coordinated to isolate a
fault or abno rmal condition as quickly as possible
without damaging or interfering with the effective
operation of the rest of the system.

Only conventional protective relays of reliable designs
with well-defined and proven theory of operation and
operating characteristics will be selected for Class TE
application.

Pelay settinos are based on calculation which takes into
lo

account manuf acturer's tolerances.

Acceptance tests and calibration tests for each relay
will be performed in accordance with manufacturer's
recommendation. Periodic testing is performed on each
relay to verify proper relay operation. The testing
interval will be established such that any set point
drift will not exceed the allowable tolerance. The
allowable tolerance will be determined by the Relay 15
Coordination Analysis. Results of this analysis will be
discussed in the Utility Applicant's FSAP.

1r>-
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12) System Testing and Surveillance

Circuit design incorporaten test provisions to
periodically monitor the operational capability of the
safety-related Class 1E systems during power operation.
Initially, all safety-related equipme nt is tested to
verify compliance with performance specificaticns after
final assembly and during the startup testing phase.
The diesel generators are tested prior to plant startup
to demonstrate their ca pability to satisfy design
requirements. The following tests are administered to
certify the adequacy of the units for the intended
service:

a) Starting tests

b) Load acceptance tests

c) Rated load tests

d) De91cn load tests

e) Load rejection tests

f) Electrical tests

g) Functional tests

At the operating license review stage, a review of
operating, maintenance, and testing procedures will be
made to determine the extent of usage of jumpers or
other tempora ry forms of bypassing functions for
operating, testing, or maintaining of safety related
systems. Results of this review will be provided in the 15
Utility Applicant's FSAP.

The criteria for the use of jumpers in testing is in
comformance with Pegulatory Guide 1.118.

.
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8.3.1.4.2.2 General Plar.t Areas
In plant areas where hazards are limited to failures or f aults
internal to the electric equipment or cables, minimum spacing is
3 teet between redundant cable trays separated horizontally * and
5 teet between those separated vertically.** It minimum spacing 11
is unattainable, a fire barrier is provided in accordance with
IEEE 384-1974.

* (mea s ured from the side rail of one tray to the side rail of the
adjacent tray)

**(measured from the bottom of the top tray to the top of theside rail of the bottom tray) .

8.3.1.4.2.3 IIostile Environments
In general class 1E wiring systems will not be routed through an
area where there is potential for accumulation of large
quantities of oil or other combustible material. If such routing
is unavoidable, only one system of redundant cables is allowed in
any such area, and the cables are protected by flame retardant
material as discussed in Section 9. S .1. In areas containingpotential missiles, physical arrangement or protective barriers
preclude simultaneous loss of more than one redundant system. |1
8.3.1.4.2.4 Flect rical Penetration Areas

separate penetrations are provided for 6900-V power, 480-V power,
control, and instrumentation cables ot each Class 1E train and
protection channel. The design objective is maximum possible
separation between Class 1E trains, and between any large piping
penetrations and Class 1F trains to minimtze damage from steam or
waterline ruptures. Protection from the main steam and f eedwat e rlines is provided by means of reinforced concrete walls or
tloors. Electrical penetration areas located on ditterent floor
elevations provide adequate physical separati)n between redundant
circuits. In cases where redundant instrumentation channels willbe routed on the same elevation, and in the same general area,
the redundant channels will be locatad on opposite sides of the
areas, if teasible. Minimum separation distance between
individual penetration nozzles is 6 foot centerline to
centerline.

Connectors, termination lugs, and terminal blocks will all be
utilized in connecting the field cables inside the containment to

15the elect rical penetrations. Connectors will be used on coax and
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O
triax cables, termination lugs will be used on larce power
cables, and terminal blocks located in terminal boxes will be
utilized by all other cables.

All Class 1E connections between field cable and electrical
15penetrations inside the containment will be qualified to

withstand the environmental conditions resulting from a LOCA or
steam line break. A fter the penetration vendor has been
selected, and the detailed design finalized, the supportive
documentation will be provided in the Utility Applicant's FSAP.
Location and separation of penetrations are shown in
Figure 8.3-3.

_,rsn ,4_,
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8.3.1.4.2.5 Cable Tray Crossover Areas

In cases where redundant trays cross over each other in areas
where only electrical equipment is located, there is a minimum
vertical separation of 15 inches (free air s pac e) . Fire
protection requirements are in accordance with Section 9.5.1. 10

8.3.1.4.3 Seismic Fequirements

cable trays, supports, and ducts carrying Class 1E circuits meet
Seismic Category I requirements. In addition, trays and supports
carrying non-Class 1E circuits that cculd jeopardize the
integrity of Class 1E circuits or other safety related equipment
are also designed to meet seismic requirements.
8.3.2 dc Power Systems

8.3.2.1 Description

The de systems provide dc and ac (inverters) energy for plant
control and instrumentation and energency lighting under all
modes of plant operation, including loss of all ac power sources,
until these sources are restored. Sa f ety-related loads are
supplied by four redundant 125-Vdc systems designed to operate
without interruption during and after a DBA, an SSE, or a
tornado. These systems are classified Class 1E, seismic
Category I, and as such, their design requirements conform to
IEEE 308-1974, IEEE 344-1975, IEEE 384-1974, IEEE 450-1975,
IEEE 484-1975, and NRC Pegulatory Guides 1.6, 1.32, 1.75, and 1

1.93. Figure 8.3-1 depicts the main arrangement for the station
de systems.

The dc systems are comprised of four independent and redundant
Class 1E 125-V systems and one 125/250-V battery system. Each
Class 1E 125-V system consists of one battery, one main
distribution bus with air circuit breakers, two static battery
chargers, local distribution panels, and feeders.

Battery BT1IDI feeds distribution panel 1ED1-1 and inverter
1V1PC-1 which supplies channel I and train A load requirements.
Battery BT1ED3 feeds distribution panel 1ED3-1 and inverter
IV1PC-3 which supplies channel III load requirements.
Battery BT1ED2 feeds distribution panel IED2-1 and inverter
1C1PC-2 which supplies channel II and Train B load requirements. 10
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c. System Testing and Surveillance

Periodic maintenance testing of the de systers is be performed to

reliable | 1monitor the condition of the equipnent to ensure
operation. Visual inspections, liquid level, specific gravity,
and cell voltage checks are performed at regular intervals on
each battery as well as a performance discharge test. All
maintenance and testing procedures and criteria for replacement

and|1are in accordance with IEEE 450-1975. Visual checks
performance tests are also scheduled for the battery chargers.
Testing intervals are in accordance with technical specifications
as follows:

Item Periodic Test ne scription Test Interval

Batteries liquid level pilot cell, weekly
specific gravity, and all cells, quarterly
cell voltage

visual inspection and weekly
performance discharge test 5 years, during

retueling

service test during each refueling
operation but not to
exceed 18 months

Battery visual inspection weekly
charger

Performance tests Yearly, during
refueling

The preoperational and initial startup programs of the Class 1E
dc system are f o rmulated in accordance with NRC Regulatory
Guides 1.41 and 1.68.

At the operating license review stage, a review of operating,
maintenance, and testing procedures will be made to determine the
extent of usage of jumpers or other temporary forms of bypassina
tunctions for operating, testina, or maintaining of
safety-related systems . Fesults of this review will be provided
in the Utility Applicant's FSAP. 15

The criteria f or the v'-s. of ~ jumpers in testing is in conformance
with Pequlatory Guide k .. ; 8 .
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8.3c2.2 Analysis

Design of the Class 1E 125-V de systems meets the requirements of
GDC 17, GDC 18, IEEE 308-197 84, and Regulatorv Guides 1.6, 1.32,

in | 1and 1.93. Compliance with these criteria is described
subsection 8.3.1.2. Seismic requirements are incorporated into
the dc system equipment specifications. The manufacturers are | 1
required to seismically qualif y the equipment and document the

i U 4 U ~> l O '
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results in accordance with IEEE 344-1975, as supplemented by |1
Branch Technical Position (EICSB) 10.
Redundant power supplies and equipment satisfy the GDC for a
single failure. Load groups are connected to their related
battery systems to prevent loss of power in one load group from
causing loss of equipment in another load group. A failure mode
analysis is presented in Table 8.3-6.

The quality assurance program discussedinChapter17 ensures |1
compliance with established criteria. Equipment identification
is discussed is subsection 8.3.1.3. Independence of redundant
systems is discussed in subsection 8.3.1.4 The extent of
implementation of the design criteria for NSSS equipment is
discussed in the NSSS SSAP.
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TABLF 9. 3- 7

(Sheet 3 of 4)

LOADU?G C AP ACI*Y (1) | 13

(We st inghouse- 414)

Buses 1EB1, 1EB3 Buse? 1FB2, 1EP4 | 13
and MCCs With ard MCCe With

4 8 0-V Load Pmergency P u se s And MCCs Access 60 Pus 1FA1 tecess to Bus 1F)2

Containment air recirculation and
cooling system tans 24 125 2a 125
Neutron detector well cooling f an 40 30
CPDM fans 23 40 24 40
Plant ventilation chilled water system recire. pumps 24 40 to
Centrol roce emergency recire. tan 10 10
Control roce emergency recire. heater 20 kW 20 kW
Diesel generator room supply tins 2a 25 2s 25
Diesel generatcr room supply tan 24 20 24 20
Centritogal charging pump room aux. cooling unit fan 7.5 7.5--.

(y, CCus pump room aux. cooling unit fans 24 10 24 10
Aux. f eedwater pump room aux. cooling unit fan 7.5 7.5
Centritugal cha rging pump aux. lube oil pump 2 2 MEh*

--* Station service water intake structure vent. supply g g
unit fan 15 15
Cont ainment spray and HHFI pump room aux, cooling 13 h---h--a

unit fan 15 15,sq

I\3 Saf ety features chilled water system main recire.
pumps 2a 25 24 25 g, 3
controlled access area ventilation exhaust 7.5 '.5 N /

equipment roca aux. cooling unit fan
i Centrol roor emergency pressurization fan 0.2 0.2~*

( Tl Control room erergency pressurization heater 1 kW 1 kW
- s. Control room ITVAC unit 30 ?O h9Jc)
C 3 Uncontrolled access areas ventilation system

exhaust fans 2a 20 24 20 emedr
Uncontrolled access area ventilation system

hh533L 4 supply fans 23 20 2a 20
Heat tracing boron injection system 75 kW 75 kW-- ^

g
q 3 Instrument air compressor 150 '50

Instrument air dryer 12 kW 12 kW

Notes:
(1) Loads supplied f rcm each Pus. Patings are Nameplate Horsepower (unless kW noted) . A merdm an' 13
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T)B LF 8.3-7

(S heet 4 of 4).

LOADING CAPACITY (1) |13
_ (We stinghouse- 414)

Buses 1EB1, 1E91 Buses 1EB2, 1EB4 | 13
and MCCs With and MCCs With480-V Load Emergency Buses And MCCs pecers *o Pus 1EA1 Access to Pus 1?t 2

Positive displacement charging pump 75Pos. displacement pump room aux, cooling unit fan 1
Poric acid trarster pump 27 kW 27 kWUncontrolled access battery room exhaust f ans 23 0.75 2a 0.75Spent fuel pool cooling room aux. cooling unit
fan

7.5 7.5Pressurizer heater 1292 kW (total) 808 kW (tot al)cFF pump room aux. cooling uni : fan 5 5Controlled access area ventilation emergency
exhau9t unit fan 50 50
centrolled access area emergency exhaust unit heater 100 kW 100 kWDiesel generater starting air compressors 15 15Diesel gereratcr f uel cil transfer pumps 24 3 28 3 I MEbStation service water screenwash pumps

13 g 3(site specific) 28 20 24 20Station service water traveling screans
h )(site specific) 23 5 2a !

4

( ) Staticn service water screenwash strainers ,

43 (site s pecific) 24 0.5 24 0.5,

Pattery chargers 43 50 kW 4a 50 kWC:) Motor-operated valves (estimated) 190 (total) 190 (* ota l) (' -~ *BInstrument and controls 10 kW 10 kW [3 qed(e t Saf ety related 120 V inverters 2a 10 kW 23 10 kWcontrol room exhaust fan 1.5 1.5
Control room air makeup f an 1.5 1. 5,
Fire protection bocster pump 50 50Containment hydrogen analyzer 20 20

,

c;ggyI!ydrogen recombiners 75 kW 75 kWMiscellaneous sump pumps 843 833--* Diesel auxiliaries (estimated) 20 20
"

(J7 Diesel jacket water motcr driven aux. pump 235 kW 288 kW h
43, Continuous Diesel Generator Pating = 7000 kW
-

Notes:
--"

( 1) Loads supplied frem each Bus. Fatings are Nameplate Horsepower (unless kW noted) . A mar.d ma n* 1?N
" e G G
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8.4 Interface Information

Electrical interface requirements with the Utility-Applicant are
described in subsection 8. 2.1. The onsite de electric system is
designed on the basis of four Class 1E batteries and their 10
respective distribution. The cable routing system is designed on
the basis of the routings defined in subsection 8.3.1.3, Physical
Identification of Safety-Related Equipment, wherein both a
reactor protection channel and an actuation train are in the same
routing; a difference in potential of the circuits is the only
basis for the separation requirement.

The GIBBSSAR/RESAR-414 interface requirements that are listed
below correspond to the same items listed in RESAR-414,
Section 8.3.1.2

1. The AC electrical power supply system is separated into two | 15
redundant load groups or electrical power trains.

2. Each of these two electrical power trains has access to both
a preferred and a standby power supply as described in
Section 8.3.1.1. Therefore the Class 1E bus in each of the 10
two electrical power trains, has access to an off-site power
source and one emergency diesel generator.

3. Each of the two emergency diesel generators is sized to
provide all the electrical power required to operate the
engineered sateguards equipment assigned to the corresponding |15
electrical power train. These diesel generators start
automatically on receipt of an engineered safeguards
actuation signal ("S" signal) independent of the availability
of off-site power.

4. In the event that off-site power is available following the
accident, the emergency diesel generators are not connected
to the respective Class 1E buses in each electrical power
train. With off-site power available, all equipment
operating prior to the accident continues to operate. The 10safeguards equipment associated with each power train is
sequentially started.

S. In the event that a loss of off-site power occurred
coincident with or subsequent to the postulated accident, the
two emergency diesel generators are automatically started and
connected to the respective Class IE buses when a loss of
voltage is sensed. They will be designed to accept a

W-414 8.4-1 Amendnent 15
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sequential loading of all the assigned safeguards equipment
within 10 seconds atter receipt of the "S" signal.

6. This temporary loss of voltage associated with the loss of
off-site power terminates the operation of all dependent 10
equipment and only the required engineered safeguards
equipment will be sequentially started and loaded on the
corresponding diesel generators.

7. On-site emergency standby electrical power systems frequency
and voltage variations of a transient nature (i.e., not 15
steady state) meet the requirements of Regulatory Guide 1.9,
1971.

8. The 6900 V and 480 V Class 1E buses provide sufficient
voltage to start Class 1E motors. The minimum starting
voltage for Class 1E motors is 80 percent of the motor rated
voltage at the motor terminal.

9. Means will be provided through limited operator actions to
manually transter residual heat removal suction isolation
valves 9000A, 9001B to the alternate Class 1E power supplies. 10

10. The GIEBSSAR design takes exception to the RESAR-414
requirement to provide redundant Class 1E power sources,
through manual switch over to the positive displacement
charging pump. As described in F ESAR Section 9. 3.4. 2. 5, the
positive displacement chargina pump is primarily used for
hydrotesting the Reactor Coolaat System but is capable of
providing sufficient flow for reactor coolant pump seal
injection during the abnornal conditions when both
centrifugal charging pumps are inoperable. In addition,
Table 8.3-1 of RESAR-414 indicates this pump is not required
for the safe shutdown of the plant during accident
conditions, and it is non-Class 1E. Therefore, the RESAR-414
requirement to provide redundant Class 1E powe r so urces ,
through manual switchover, to the positive displacement pump
is not safety related and does not justify the more complex 15design along with the possibility of compromising the
independence of the redundant Class 1E systems. This pump,
however, is supplied from one Class 1E bus as shown on
Table 8.3.2.

In addition to the criteria described above, GIBBSSAR also
complies with the following requirements required by the NRC in
the " Report to the Advisory Committee on Reactor Safeguard by the
Office of Nuclear Regulation in the Matter of We stinghouse

W-414 8.4-2 Amendment 15
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Electric Corporation Reference Safety Analysis Report RESAR-414",
July 1978,

a. Four redundant and independent Class 1E 120 volt vital buses 15
are provided. Each vital bus has the capability of being
powered from either a Class 1E ac bus or a Class 1E dc bus
via an inverter.

+5ew
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s ystem. The surge tank level is indicated both locally and in
the control room, where high and low levels are annunciated.

detection of | 4One chemical addition tank is supplied. Upon
in-leakage, manual adjustments are made at the CCW surge tank, I 11
until dissolved solids and corrosion inhibitor design ! 4
concentrations as specified in RESAR-414 Section 1. 7.1. are
achieved. g

Makeup water is normally delivered to the surge tank from the
demineralized water storage tank, with automatic operation of the
tank level control valve s. Under emergency conditions, makeup
water can be supplied from the Safety Class 3, Seismic Category I

11portion of the fire protection system. See subsection 9.2.3 and
9.5.1 and Figures 9.2-6 and 9.5-1B.

Radiation detectors monitor the CCWS. If the radiation level of
the cooling water exceeds a predetermined value , an alarm isgiven in the control room and the vent on the CCWS surge tank is
automatically closed. A vacuum breaker and a relief valve areprovided to protect the surge tank.
9.2.2.3 Safety Evaluation

The CCWS is comprised of two full-capacity essential loops andone nonessential loop. During emergency operation, the
nonessential loop is automatically isolated from the essential
loops. The two loops are separated from each other by two
a utomatically operated valves. The failure of the nonessential
cooling loop has no adverse af fect on plant capability to safelymaintain the plant in a safe shutdown 'gshut down the plant or 11
condition. |9
One branch of the nonessential loop supplies a header which
penetrates the reactor containment and supplies the reactorcoolant pumps with the required cooling water. A second branch
or the nonessential loop provides cooling water to the heatexchangers inside the containme nt. If a rupture occurs in the
thermal barrier cooler of a reactor coolant pump, the flow in the
component cooling water line from the thermal barrier cooler
would increase because of the in-leakage from the reactor coolant
system. High flow is detected downstream of the thermal barrier
cooler and results in the closure of the motor operated valve 15downstream of the cooler. The self-actuating excess flow check
valve downstream of the motor operated valves from the fourreactor coolant pumps also closes on high flow. The air operatedbypass valve is actuated to open only in the event of f ailure of
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the excess flow check valve into a closed position. Detection of
excess flow by any of the thermal barrier cooler flowmeters
a utomatically overrides the opening signal to the bypass valve. 15
The piping from the thermal barrier coolers up to the excess flow
check valve and bypass valve is designed to withstand reactor
coolant pressure and terrperature.

e
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The performance of all components is monitored from the control
room. Low flow, low pressure, high temperature, and high
radiation level, which are all indicative of system malfunctions,
are annunciated in the control room.

Leakage from any system being cooled by the CCWS is detected by
an increase in the level of the CCW surge tank or by an

when the system being cooled is | 11
increase

in the system radiation level,
contaminated. Details of the radiation-monitoring equipment are
given in Section 11.5. Leakage from the CCWS to the service
water system or to the atmosphere is detected by a decrease in g
the CCW surge tank level. I 11

A partition in the surge tank provides separate surge volumes for
each essential loop. If one essential loop develops a leak and
is taken out of service, the operation of the other loop is
unaffected. If a leak develops in the nonessential loop, it can
be isolated from the essential loops and operation is unaf fected.
The partition is designed to maintain its integrity while one
side of the surge tank is empty. All components of the CCWS are | 9
located inside of a Seismic Category I structure. The CCW pumps,
the heat exchangers, and the essential loops are in the ESF area.
The components of the two essential loops a re physically 11separated within the ESF area by a dividing structure. The
CCWS pumps are located at elevation 94 feet, 6 inches, which is
a bove the flooding level that can occur due to equipment f ailure
within the building. These conditions, together with the | 9classification of the CCWS as Seismic Category I, make the system
capable of withstanding adverse environmental occurrences such as
postulated eart hqua kes , tornadoes, and tornado generated
missiles.

The physical separation of the two essential loops precludes
coincident damage to redundant equipment in the event of a
postulated pipe rupture, equipment failure, or missile
generation. Protection against dynamic ef fects associated with
the postulated rupture of piping are discussed in Section 3.6.

9.2.2.4 Tests and Inspections

Periodic chemical examination of the component cooling water is
made for pH, chloride content, and corrosion inhibitor content;
if required, manual ad jus tment is made utilizing the chemical
addition tank to meet the Westinghouse chemistry specifications
listed in RESAR-414 Section 1. 7 .1. Periodic visual inspection
ano preventive maintenance can be conducted as necessary without 6
interruption of cooling system operation.
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TABLE 9.2-10

CCMPONENT COOLING WATER SYSTEN INTERFACE RECUIREMENTS
(Wes t ing house-414)

RESAR-414 GIBBSSAR
Interface Iter Reference Reference Comments

Flows and heat Table Table 9.2-6 Interf ace i tem discussed I

loads 9.2-1 and Table 9.2-7 throughout Section 9.2.2 6

Electric power Section 8.3 Section 8.3

Instrumentatior. s ubsection sutsection
and controls 7.1.2 7.3.1
Compatibility of s ubsection subsection
various plant 9.2.2 7.3.1
operations

Compatibility ct subsection subsection Interface item discussed
6

NSSS components 9.2.2 9.2.2.2 throughout Section 9.2.2
requiring cooling

Compatibility of s ubsec tion subsection
component design 9.2.2 9.2.2

Single active subsection Table
failure of 9.2.2 9.2-9
safeguard portion

Iby system

Chemical addition subsection subsection
and corrosion 9.2.2 9.2.2
protection

Component cooling Table subsection gwater temperature 9.2-1 9.2.2
j _. limits

A( n Reactor Coolant subsection subsection C ::a
15Pumps 9.2.2 and 9.2.2 g~ *

C 3 Appendix SA
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'IABLE 9.2-11

DL11NEEALIZED ' WATER MAFEUP SYSTEM
INTEPFACE REQUIREMENTS

(Wes t ing house-414)

EEEAR GIBBSSAR
Interface Item Feterence Peterence Comrents

Chemical sutsection Table
specification 9.2.3.1 9.2-12

Water sutsection subsection
requirernents 9. 2. 3. 2 9.2.3
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FIGUPE 9.2-4a

DELETED
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FIGURE 9.2-4b

DELETED
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4) Fire stops are provided within the cable trays whenever
the cables penetrate walls or floors designated as fire
barriers. Fire stops are provided in long vertical runs
and are located at intervals equivalent to floor
spacings.

The fire stop specification vill require that the fire
stop design prevent the propagation of a fire for a
minimum period of thirty minutes when tested for the 8
largest number of cable routings and maximum cable
density.

Vertical cable tray runs are provided with solid steel
covers for a minimum distance of 6 feet-0 inches above
the floor for physical protection of the cable.

5) The type of barrier employed on crossover trays, if
required, will be described in the Utility Applicant's 15
FSAR.

6) Only electric cable construction that passes the current 115
IEEE Standard 383 are used in cable trays. Any
exception will be addressed in the Utility-Applicant's 8
SAR.

7) Cable raceways are used only for cables. |15

8) Miscellaneous storage and piping for flammable or | 15combustible liquids or gases are situated such that the y
do not create a potential exposure hazard to safety
related systems.

d) Ventilation

1) In all cases during a fire, the affected area vill be
isolated from the balance of the HVAC system. The smoke
and hot gases will be contained in the area until
monitored. Subsequent to monitoring, smoke removal will 8
be generally accomplished by the use of manually
controlled releases through the plant ventilation
systems. Smoke control and removal is in compliance
with NFPA-204.

jEAe =*m
- a,U ) J V~

l541 184
9.5-19 Amendment 15



hGIBBSSAR

All ductuork that penetrates a designated fire barrier
is equipped with an approved damper with a rating
equivalent to that designated for the barrier. All fire
dampers are equipped with heat-responsive elements which
automatically release the fire damper blade when the air 8
temperature in the ductuork exceeds the predetermined
element operating temperature. Fire dampers are
normally open and close during a fire condition. Fire

e
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dampers in the computer rooms are equipped with halon
overrides to ensure closure prior to release of the
halon system protecting the respective area. Fire
dampers located in ductwork supplying ventilation to
areas containing safety-related equipment are
seismically qualified to ensure that the dampers will
not close during a seismic event. Dampers located in
fire barriers are fire rated. These dampers are
equipped with fusible links to ensure closure in the
event of a fire.

Fire detectors are located in the ductwork supplying air
to the control room. This ensures that a fire in one
train of the ventilation system will not impair safe
shutdown, as the redundant train will be used.

2) Smoke and gases generated from fires involvingradioactive materials are monitored for radioactivity
using the monitors installed at the plant vent stack.

3) Ven tila tion power and control cables are separated by 8
safety division, for safety related areas. Power supply
and controls for the ventilation system are routed
outside the fire area served by the system to the extent
practical.

4) Engineered safety. features filters are protected in
accordance with the guidelines of NRC Regulatory Guide
1.52.

Charcoal filter fires are considered on the basis of the
total quantity of charcoal in the filters. The filter
train can be readily isolated from the remainder of the
ductwork by fire dampers. The charcoal filter is
contained within a steel container.
Each filter train is protected by a separate heat
detection and water deluge system. The warning
thermostats alert the operator to isolate the filter and
actuate the deluge system if required.
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3/4.8 ELECTRICAL POWER SYSTEMS

3/4.8.1 A.C. SOURCES

OPERATING

LINITING CONDITION FOR OPERATION

3.8.1.1 As a minimum, the following A. C. electrical power
sources shall be OPERABLE:

a. Two physically independent circuits between the offsite
transmission network and the onsite Class 1E
distribution system, and

b. Two separate and independent diesel generators each
with:

1. Engine mo unted (if any) and day fuel tanks 15containing a minimum of 1590 gallons of fuel,
2.

A separate fuel storage system containing a minimum | 10of 90,000 gallons of fuel, and,

n

3. A separate fuel transfer pump.
APPLICABILITY MODES 1, 2, 3 and 4.

ACTION:

a. With either an offsite circuit or diesel generator of
the above required A. C. electrical powe r sources
inoperable, demonstrate the OPERAPIllIY of the remaining
A. C. sources by pctrorming Surveillance
Requirements 4.8.1.1.1.a and 4.8.1.1.2.a.4 within one
hour and at least once per 8 hours thereafter; restore
at least two offsite circuit and two diesel generators
to OPERABLE status within 72 hours or be in at least HOT 10
STANDBY within the next 6 hours and in COLD SHUTDOWN
within the following 30 hours.

b. With one offsite circuit and one diesel generator of the
above required A. C. electrical power sources
inoperable, demonstrate the OPERABILITY of the remaining
A. C. sources by performing Surveillance
Requirements 4.8.1.1.1.a and 4.8.1.1.2.a.4 within onei 10
hour and at least once per 8 hours thereafter; restore

3/4 8-1 Amendment 15

1541 187



GIBBSSAR

O
at least one of the inoperable sources to OPERABLE
status within 12 hours or be in at least HOT STANDBY
within the next 6 hours and in COLD SHUTDOWN within the
following 30 hours. Restore at least two offsite
circuits and two diesel generators to OPERABLE status
within 72 hours from the time of initial loss or be in 10
at least HOT STANDBY within the next 6 hours and in COLD
SHUTDOWN within the following 30 hours.

c. With two of the above required offsite A. C. circuits
inoperable, demonstrate the OPERABILITY of two diesel
generators by performing Surveillance
Requirement 4. 8.1.1. 2. a . 4 within one hour and at least

! 10once per 8 hours thereafter, unless the diesel
generators are already operating; restore at least one
of the inoperable offsite sources to OPERABLE status
within 24 hours or be in at least HOT STANDBY within the
next 6 hours. With only one offsite source restored,

restore at least two offsite circuits to OPERABLE status | 10within 72 hours from time of initial loss or be in at
least HOT STANDBY within the next 6 hours and in COLD
SHUTDOWN within the following 30 hours.

d. With two of the above required diesel generators h
inoperable, demonstrate the OPERABILITY of two offsite
A. C. circuits by performing Surveillance
Requirement 4.8.1.1.1.a within one hour and at least
once per 8 hours thereafter; restore at least one of the
inoperable diesel generators to OPERABLE status within
2 hours or be in at least HOT STANDBY within the next
6 hours and in COLD SHUTDOWN within the following
30 hours. Restore the two diesel generators to OPERABLE
status within 72 hours from time of initial loss or be
in at least HOT STANDBY within the next 6 hours and in
COLD SHUTDOWN within the following 30 hours.
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ELECTRICAL POWER SYSTEMS

SHUTDOWN

LIMITING CONDITION FOR OPERATION

3.8.1.2 As a minimum, the following A. C. electrical power
sources shall be OPERABLE:

a. One circuit between the offsite transmission network and
the onsite Class 1E distribution system, and

b. One diesel generator with:

1. Engine mounted (if any) and day fuel tanks
15containing a minimum at 1590 gallons of f uel,

2. A fuel storage system containing a minimum of
90,000 gallons of fuel, and | 15

3. A fuel transfer pump.

APPLICABILITY: MODES 5 and 6.

ACTION:

With less than the above minimum required A. C. electrical power
sources OPERABLE, suspend all operations involving CORE
ALTERATIONS or positive reactivity changes until the minimum
required A. C. electrical power sources are restored to OPERABLE
status.

SURVEILLANCE REQUIREMENTS

4.8.1.2 The above required A. C, electrical power sources
shall be demonstrated OPERABLE by the performance of each of the
Surveillance Requirements of 4.8.1.1.1 and 4.8.1.1.2 except for
requirement 4.8.1.1.2a.6.
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ELECTRICAL POWER SYSTEMS

3/4.8.2 ONSITE POWER DISTRIBUTION SYSTEMS

A . C. DISTRIBUTION - OPERATING

LIMITING CONDITION FOR OPERATION

3.8.2.1 The following D. C. electrical busses shall be
OPERABEL and energized from sources of power other than the
diesel generators:

(6900) volt Emergency Bus No. 1EA1

(6900) volt Emergency Bus No. 1EA2

(480) volt Emergency Bus No. 1EB1, 1EB3

(480) volt Emergency Bus No. 1EB2, IEB4

(118) volt A.C. Vital Bus No. IPC1

(118) volt A.C. Vital Bus No. 1PC3

(118) volt A.C. Vital Bus No. 1PC2

(118) volt A.C. Vital Bus No. 1PC4

APPLICABLITY: MODES 1, 2, 3 and 4.

ACTION:

With less than the above complement of A. C. busses OPERABLE,
restore the inoperable bus to OPERABLE status within 8 hours or
be in at least HOT STANDBY within the next 6 hours and in COLD
SHUTDOWN within the following 30 hours.

SURVEILLANCE REQUIREMENTS

4.8.2.1 The specified A. C. busses shall be determined
OPERABLE and energized from A. C. sources other than the diesel
generators at least once per 7 days by verifying correct breaker
alignment and indicated power availability.

3/4 8-6
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Question 010.90

Table 9. 2- 10 of your PSAR regarding component cooling water
interfaces is not complete. RESAR-414 also has interface
requirements for the CCW to the RCP's identified in Section SA of
RESAR-414. Verify that your CCW design meets these requirements. 10
Also discuss how your design meets the safety related interf ace
requirements in RESAR-414, Section SA, regarding protection
against a pressurizer relief tank rupture disc missile.

Response 010.90

The GIBBSSAR CCW system design meets the interface requirements
for the CCW to the reactor coolant pumps identified in Section SA
of RESAR-414. See section 7.3.1.1.d, revised section 9.2.2.3,
Table 9.2-10, and Figures 9.2-4, and 7.3-1 sheet 2F.

The pressurizer relief tank rupture discs are designed so failure
should not result in the formation of missiles. Failure of the 15
rupture disc results in splitting of the disc into quadrants.
The quadrants are held in place at the circumference of the disc.

.-
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O
Question 010.91

In your response to our request 010.43 you state that the reactor
makeup water storage tank and associated safety related piping
and pumps will be designed to seismic Category I requirement, but
will be non-nuclear safety class. It is our position that those
portions of the reactor water makeup system that are used as a
seismic Category I makeup source be designed to Quality Group C
requirements as shown on Figures 9.2-5 and 9.2-6. Revise your
design Section 9. 2.3 and Figure 9.1-3 as necessary. Also revise
Table 3. 2- 1 to include the piping and valves of the reactor
makeup water system that provide makeup to the spent fuel pool. 10

Response 010.91

The seismic Category I makeup source has been changed from the
Reactor Makeup Water System to the Fire Protection System.
Consequently, the Reactor Makeup Water System has been classified
as non-nuclear safety related. The fire protection booster pumps
and the system piping and valves used as the seismic Category I
makeup source will be designed to Safety Class 3 and seismic
Category I requirements. See Section 9.2.3.2, revised
Sections 9.1.2.2, 9.5.1.1, 9.5.1.2, and 9.5.1.6.5, revised
Table 3.2-1, and revised Figures 9.1-3, 9.2-1, 9.2-2, 9.2-6, g9.4-5, and 9.5-1B.
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Ouestion 040.8 (8.2.1)

Include the power requirements (KVA ratings) for station service,
unit auxiliary and main transformers and the corresponding input
voltage requirements as interface requirements for the utility 10
applicant.

Response 040.8

Input voltage requirements as interface requirements for the
utility applicant are described in revised Section 8.2.1. See
revised Figure 8. 3- 1 f or transformer ratings. 15
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Ouestion 040.9 (8. 3 .1.1.a)

Section 8.3.1.1.a discusses tripping the reactor coolant pump
breakers in the event of a decrease-frequency condition.
PES AR-414 interface requir3ments of Section 7A indicates that
reactor coolant pump speed sensors provide a reactor trip on pump
underspeed but does not trip the RCP breakers on power frequency
decay rates of 5 Hz/second. Since Section 8.2.1 of GIBBSSAR 10specifies a frequency decay rate of 5 Hz/sec or less, it appears
from the discussion in section 8.3.1.1.a that an inconsistency
exists between the information presented in Section 8.3.1.1.a and
that contained in Section 7A of RESAP-414.
Response 040.9

See revised Sections 8.2.1 and 8.3.1.1.a

e
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Ouestion 040.19 ( 8. 3. 2.1.c)

DC System testing.

The DC testing delineated in 16.3/4.8.2.32 should include a
resistance measurement cell-to-cell and terminal connections at
least once each 18 months. 10

Besnonse 040.19

See revised Section 16.3/4.8.2.3.2.
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O
Question 040.20 (8. 3. 2. 3)

Regulatory Guide 1.40, 1.62 and 1.108 should be added to the list
of references (per 040.6, 040,13).

Pesponse 040.20

See revised Section 8.1.4.
15
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Question 040.31 (rig. 8. 3- 1)

This figure should be revised to indicate input cransformer 10
ratings and major bus voltages (see 040.7) .

-Recoonse 040.31
15

See revised Figure 8.3-1.
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Question 040.32 (Tables 8. 3- 1, 8. 3- 2)

Some of the component nomenclature and ratings of tables 8.3-1
and 8.3-2 do not correspond with those listed in RESAR 414,
tablen 8.3-1, 8.3-2. (Examples: Station Service Water Pumps vs. 10Essential Service Water Pumps, 450 HP rating for PHP Pumps vs.
500 HP.)

P eview the PESAP-414/GIBBSSAR Tables 8.3-1, 8.3-2 and revise the
listing as necessary to resolve the differences.
Pesponse 040.32

See revised Tables 8.3-1 and 8.3-2 for updated nomenclature and
ratings. Loads that are within the Architect Engineer's scope 12
of design use the nomenclature established in GIBBSSAR.

O
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Question 040.41

The day tank associated with each diesel generator set should be 10
provided with an overflow line to return excess fuel oil
delivered by the transfer pump back to the fuel oil storage
tanks. Show this on Fig. 9.5-2 (SR P 9. 5. 4, Part III, Item 5d) .

Response 040.41

The overflow line is shown on revised Figure 9.5-2. Also seerevised Section 9.5.4.2. g
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Ouestion 040.42

Identify any high energy piping system (s) in the diesel engine
room areas and indicate what means are provided to protect the
following diesel engine systems from the ef fects of a failure of
high energy piping:

a. fuel oil systems 10

b. cooling water system

c. air starting system

d. lubrication system

combustion air intake and exhaust systeme.

(SPP 9.5.4 Part III, Item 8; SPP 9.5.5, Part III, Item 4; SRP
9.5.6, Part III, Item 5; SPP 9.5.7, Part III, Item 3 ; SFP 9.5.8,
Part III, Item 6c) .

Pesponse 040.42

OThere are no high energy piping systems in the diesel engine room 11
areas. The consequences of a moderate energy line failure are
described in revised Section 9.5.4.3.
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Question 040.75

Provide the results of a failure mode and effects analysis to 10
determine the effect of malfunctions of the turbine bypass system
on the operation of the reactor and main turbine generator unit
(SBP 10.4.4, Part III, Item 4) .

Response 040.75

Section 10.4.4.3 states that the steam dump system is not
essential for the safe shutdown of the plant. The statements
made in section 10.4.4.3 are made in accordance with SEP 10.4.4, 11Part III, Item 4a.

Section 3.6.1.1.a concerns itself with failure of Turbine
Building high energy piping.
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Question 040.76

Pegarding our original question 040.01, the interface information
listed in Section 1.8 should include the GIBBSSAP and PESAP-414
information for the electrical power systems similar to the fluid
systems information in Table 1.8.2. Section 1.8 should reference
s ection 8.4 for the electrical interface information contained 15
therein. Provide this information.

Response 040.76

See new Section 1.8.5.

9
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Ouestion 040.77

General Your response to our question 040.2 indicated a-

response will be provided by a given later date. The responses
to our questions 040.8 and 000.31 are in the same category,
however, dates for submittal of information on 040.8 and 040.31
were not given. Provide the dates that this information will be

15provided.

Fesponse 040.77

See revised response to Question 040.8 and 040.31. Fesponse to
Question 040.2 was revised under Amendment 14.
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Question 040.78

General Your responses to a number of our questions indicated-

that certain information will be discussed in the utility
applicants FSAP. The questions involved are 040.11, 040.14,
040.15, 040.21, 040.24, 040.28, 040.29 and 040.31. The
applicable sections of the SSAP should contain a notation to this
effect, that is, that the specific information will be included
in the utility applicants FSAP.

Pesponse 040.78

15The applicable sections of GIBBSSAP have been revised to
incorporate the responses of the referenced Questions. The
applicable sections are listed as follows:

Revised Applicable
Question No. GIBBSSAF Section

040.14 8.3.1.4.2.4 j

g:
040.15 9. 5.1. 6. 4. c i

040.21 8. 3.1.1. b (8)

040.24 8.3.1.4.2.4

040.28 8. 3.1.1. b (12) , 8. 3. 2.1. (c)

040.29 8. 3.1.1. b (10)

No reference was made to the Utility Applicant's FSAP in the
response to Question 040.11 and 040.31, therefore, no revision
was made in GIBBSSAP.
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Question 040.79

Your response to our question 040.4 (revised section 3.1.17)
states that automatic sequencing of safety-related loads will be
performed whether the ESF busea are powered from the onsite or
offsite power sources. Expand your description of ESF load
sequencing and address whether or not you employ independent or
common load sequencers when using either onsite or offsite power
sources. If common sequencers are used, provide a detailed
analysis to demonstrate that there are no credible sneak circuits

15or common failure modes in the sequencer design that could render
both onsite and of fsite power sources unavailable. In addition,
provide information concerning the reliability of your sequencers
and reference design detailed drawings.

Fesponse 040.79

See revised Figure 8.3-2 and Section 8. 3.1.1.b (8) .
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Question 040.80

Your response to our question 040.11 included revisions to
S ection 8. 3.1.1. b (8) and Figure 8.3-2. Explain the logic
a ssociated with the bus IEAI (System 1-loss of voltage) and
(System 2-undervoltage) signals as these signals initiate load
shedding, bus IAEI supply breaker tripping, and load sequencing.
Figure 8.3-2 should show the option to sequence the ESF loads on
either offsite or onsite power when a safety injection signal is
received, load shedding associated with a safety injection signal
with availability of offsite power and the load shed blocking

15logic (as explained in note 7) . It is requested that system
descriptions and detailed electrical control circuits for the
standby DG automatic starting and loading sequencer system,
including initiating curcuits and load shedding and sequencing
when offsite pcwer is available, be provided for information.

Pesponse 040.80

See revised Figure 8.3-2 and Section 8.3.1.1.b(8) .

O
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Question 040.81

Your response to our question 040.12 does not address the relay 15
trip set point drift concern. Provide this information.

Fesponse 040.81

See revised Section 8.3.1.1.b(11) .
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Ouestion 000.82

Your response to our question 040.23 is not complete.
Considering that the system includes automatic operation of 15on-load tap changers to compensate for load changes, we require
that the adequacy of the design be verified and that the
description of making the verification be provided.

Pesponse 040.82

See revised Section 8.3.1.1.b(2) .

O
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Ouestion 040.83

Your responses to questions 040.26 and 040.27 are not complete.
Pegarding 040.26, we require your analysis of battery charger
operation during transients (including disconnecting the battery)
and other operating modes that could degrade battery charger
operation. Pegarding our question 040.27, the effect on
equipment connected to the battery charger during overvoltage
conditions should be addressed. The voltages and tolerance
requirements for the connected systems are contained in the NSSS
interface requirements, Chapter 7A, PESAP-414.

Fesponse 040.83

a) In responding to question 040.26, Section 8.3.2.1.a was
revised in Amendment 10 of GIBBSSAF to state that "The
batteries will be connected to their respective buses under
all modes of operation." Consequently, the possible
instability which the battery charger may experience upon the

15disconnection of the battery is not applicable. The battery
charger is sized to supply the largest steady-state load
while maintaining the battery in a fully charged condition.
During possible transient conditions, such as if the
transient load demand exceeds the battery charger rating, the
battery will supply the needed addtional current to the load
and maintain the DC system stability.

b) In responding to question 040.27, Section 8.3.2.1.b was
revised in Amendment 10 of GIBBSSAR to state that "Each
charger is automatically regulated and equipped with a
de voltmeter, de ammeter, ac failure, battery cha rger high
voltage relay and battery low voltage relays. Malfunction of
a charger annunciates in the control room and trips the
charger main breaker; charger main breaker status is
indicated in the centrol room and alarms for an of f-normal
position indication."

In addition, the de equipment connected to the Class 1E 125 V de
system is designed to function properly between 105 V and 140
V dc. (This voltage and tolerance requirement is in agreement
with the NSSS interface requirement stated in Appendix 7A of
PESAP 414.) Therefore, the equipment connected to the battery
chargers is protected against the battery charger overvoltage
condition by the battery charger high voltage relay which trips
the charger main breaker if the charger output voltage exceeds
140 V.
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Question 040.84

Paragraph 8. 4- 10 takes exception to the PES AP-414 requirement to
provide redundant Class 1E power sources, through manual
switchover, to the positive displacement charging pump. Provide
justification for this exception. 15

Fesponse 040.84

See revised Section 8.4.
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Ouestion 040.85

Section 8.1-3 (4) of the SSAP references IEEE 323 (1974)
IEEE Standard for Qualifying Class 1E Equipment for Nuclear Power
Generating Stations.

In order to ensure that your environmental qualification program
conforms with General Design Criteria 1, 2, 4 and 23 of
Appendix A and Sections III and XI of Appendix B
to 10 CFP Part 50, and to the national standards mentioned in
Part II " Acceptance Criteria" (which includes IEEE Std 323)
contained in Standard Peview Plan Section 3.11, the following
information on the qualification program is required for all
Class 1E equipment.

1. Identify all Class 1E Equipment, and provide the following:

a. Type (functional designation) 15
b. Manufacturer
c. Manufacturer's type number and model number
d. The equipment should include the following, as applicable:

1) Switchgear
2) Motor control centers
3) Valve operators
4) Motors
5) Logic equipment
6) Cable
7) Diesel generator control equipment
8) Sensors (pressure, pressure differential,

temperature and neutron)
9) Limit Switches

10) Heaters
11) Fans
12) Control Boards
13) Instrument racks and panels
14) Connectors
15) Electrical penetrations
16) Splices
17) Terminal blocks

\hh\
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hGIBBSSAR

2. Categorize the equipment identified in (1) above into one of
the following categories:

a. Equipment that will experience the environmental
conditions of design basis accidents for which it must
function to mitigate said accidents, and that will be
qualified to demonstrate operability in the accident
environment for the tine required for accident
mitigation with safety margin to failure.

b. Equipment that will experience environmental conditions
of design basis accidents through which it need not
function for mitigation of said accidents, but through
which it must not fail in a manner detrimental to plant
safety or accident mitigation, and that will be
qualified to demonstrate the capability to withstand any
accident environment for the time during which it must
not fail with safety margin to failure.

c. Equipment that will experience environmental conditions
of design basis accidents through which it need not gfunction for mitigation of said accidents, and whose
failure (in any mode) is deemed not detrimental to plant
safety or accident mitigation, and need not be qualified 15for any accident environment, but will be qualified for
its non-accident service environment.

d. Equipment that will not experience environmental
conditions of design basis accidents and that will be
qualified to demonstrate operability under its normal or
abnormal service environment. This equipment would
normally be located outside the reactor containment.

3. For each type of equipment in the categories of equipment
listed in (2) above provide separately the equipment design
specification requirements, inclu6ing:
a. The system safety function requirements.
b. An environmental envelope as a function of time which

includes all extreme pa rameters, both maximum and
minimum values, expected to occur during plant shutdown,
normal operation, abnormal operation, and any design
basis event (including LOCA and MSLB) , including
post-event conditions.

O
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GIBBSSAF

c. Time required to fulfill its safety function when
subjected to any of the extremes of the environmental
envelope specified above.

d. Technical bases should be provided to justify the
placement of each type equipment in the categories 2.b
and 2.c listed above.

4. Provide the qualification test plan, test set-up, test
procedures, and acceptance criteria for at least one of each
group of equipment of (1. d) as appropriate to the category
identified in (2) above. If any method other than type
testing was used for qualification (operating experience,
analysis, combined qualification, or ongoing qualification) ,
describe the method in sufficient detail to permit evaluation
of its adequacy.

15
5. For each category of equipment identified in (2) above, state

the actual qualification envelope simulated during testing
(defining the duration of the hostile environment and the
margin in excess of the design requirements) . If any method

||k other than type testing was used for qualification, identify
the method and define the equivalent aqualification envelope"
so derived.

6. A summary of test results that demonstrates the adequacy of
the qualification program. If analysis is used for
qualification, justification of all analysis assumptions must
be provided.

7. Identification of the qualification documents which contain
detailed supporting information, including test data, for
items 4, 5,and 6.

In addition, in accordance with the requirements of Appendix B
of 10 CFR 50, the staf f requires a statement verifying: 1) that
all Class 1E equipment has been (OL) or will be (CP) qualified to
the program described above, and 2) that the detailed
qualification information and test results are (or will be)
available for an NFC audit.

1541 213.

Q040-89b Amendment 15

,



O
GIBBSSAP

oesponse 040.85

The following item numbers correspond with the numbers in the
questicn:

1. See New Table 3.11-6 for identification of Class 1E
equipment. The specific information concerning the type,
manufacturer, manufacturer's type number and model number are
not presently available. Upon selection of equipment vendors
and after receipt, review and acceptance of this information
from the vendor, it will be available for NFC review.

2. The equipment identified in Table 3.11-6 falls ih the
following categories:

a. Category "a", all equipment shown located inside of the
containment.

15
b. Category "b" - none

4c. Category "c" - none

d. Category "d", all equipment shown located outside of the
containment.

3. a. See revised Section 3.11.2.a
b. See revised Section 3.11.2.a
c. See revised Section 3.11.2.a
d. Not applicable.

4 See revised Sections 3.11.2.b,c,d.

5. The qualification envelope is shown on Table 3.11-3 and 4 for
egaipment located inside of and outside of the containment,
respectively. The margin in excess of the design requirement
will be in accordance with the factors described in
Section 6.3.1.5 of IEEE 323-1974.

6. Test results and summaries that demonstrate the adequacy cf
the qualification program will be available for NFC ev.ew
upon receipt of the test report from the Vendor.

O
t
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GIBBSSAP

7. Documentation will be consistant with Section 8 of IEEE 323
as described in Section 3.11.2.e.
In addition, GIBBSSAF Section 3.11.2 has been revised to include 15
the following statement. "All BOF Class IE equipment will be
qualified in accordance with the f ollowing requirements, the
detailed qualification information and test results will be
available for NFC audit."

1541 215
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GIBBSSAR

Question 131.62 ( 3. 7. 2)

Your response to Question 131.29 is not satisf actory. Clarify
the following:

1. How are lateral earth pressure and hydrostatic pressure
considered in your analysis?

2. An upward vertical acceleration will reduce the weight of a
structure. Is this considered in the definition of W

8indicated in Equation (4) on Page 3.7-297

Response 131.62

See revised Section 3.7.2.14

1
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Question 131.63 (3.7A)

Your response to Item 131.34 is not complete. Referencing
benchmark calculations is not enough.
You are requested to submit sample problems comparing the
computer code solution with a solution obtained by either hand
calculations or other computer code solution, which is in public 8
domain, so that the reviewer has opportunity to re vie w the
results of the two solutions. In case that the computer code has
been verified by means of tests, the test re port should be
submitted together with the computerized solution for review.

Response 131.63

The verification documentation of Gibbs & Hill in-house programs
as listed in Section 3.7A, i.e., SCONV, SPECTRA, QUAKE, and TIME
has been transmitted to you under separate cover by letter 15LGH-NRC-70. The verification of these programs are in accordance
with the procedure outlined in the abo ve question, and are
clearly described in each program documentation.

1

C
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EFFECTIVE PAGE LISTING
GIBBCSAE: VOLUME 1

1-1 (0) (1)
1-11 (0)
1-iii (0)
1-iv (0)
1-v (0)
1.1-1 (0) (1) (10)
1.1-2 (0) (1) (6)
Ti.1-1 (6)
1.2-1 (0) (7)
1.2-2 (0) (1) (4) (7)
1.2-3 (0) (1) (7)
1.2-4 (0) (1) (7)
1.2-4a (7)
1.2-5 (0) (1) (7)
1.2-6 (0) (7)
1.2-7 (0) (1) (7)
1.2-8 (0) (7)
1.2-9 (0) (7)
1.2-10 (0) (7)
F1.2-1 (0)
F1.2-2 (0)
F1.2-3 (0) (2) (5) (6)
F1.2-4 (0) (2) (5) (6)
F1.2-5 (0) (2) (5) (6)
F1.2-6 (0) (2) (4) (5) (6)
F1.2-7 (0) (2) (5) (6)
F1.2-8 (0) (2) (5) (6)
F1.2-9 (0) (2) (4) (5) (6)
F1.2-10 (0) (2) (5) (6)
1.3-1 (0)
T1.3-1 Sh. 1 (0)
T1.3-1 Sh. 2 (0)
T1.3-1 Sh. 3 (0)
T1.3-1 Sh. 4 (0)
T1.3-1 sh. 5 (0)
T1.3-1 Sh. 6 (0) (1)
1.4-1 (0) (1)
1.5-1 (0)
1.6-1 (0)
T1.6-1 Sh. 1 (0) (3)--*

T1.6-1 (J7 Sh. 2 (3)
T1.6-2 43. Sh. 1 (0)
T1.6-2 Sh. 2 (0)__.
T1.6-2 Sh. 3 (0)
T1.6-2 Sh. 4 (0)
T1.6-2 IN) Sh. 5 (0)
T1.6-2 rs) Sh. 6 (0)
1.7-1 & (0)
1.8-1 (0)



O

EFFECTIVE PAGS LISTING
GIBBSSAR: VOLUME 1

1.8-2 (0) (8)
1.8.2a (8) (15)T1.8-1 Sh. 1 (0)
T1.8-1 Sh. 2 (0)
21.8-1 sh. 3 (0)
T1.8-1 Sh. 4 (0) (10)
T1.8-1 Sh. 5 (0)
T1.8-1 Sh. 6 (0)
T1.8-1 Sh. 7 (0)
T1.8-1 Sh. 8 (0) (1)
T1.8-1 sh. 9 (0) (10)
T1.8-1 Sh. 10 (0)
T1.8-1 Sh. 11 (0) (10)
T1.8-1 Sh. 12 (0)
T1.8-1 Sh. 13 (0)
T1.8-1 Sh. 44 (0) (10)
T1.8-1 Sh. 14a (IC)
T1.8-1 Sh. 15 (0) (10)
T1.8-1 Sh. 15a (10)
T1.8-1 Sh. 16 (0)
T1.8-1 Sh. 17 (0)
T1.8-1 Sh. 18 (0)
T1.8-1 Sh. 19 (0)
T1.8-1 Sh. 20 (0)
T1.8-2 Sh. 1 (0) (1) (3) (4)
T1.8-2 Sh. 1a (3) (4-deleted) (8)
T1.8-2 sh. 2 (1) (3) (4)
T1.8-2 Sh. 2a (3) (4-dele ted)
T1.8-2 Sh. 3 (1) (3) (4)
T1.8-2 Sb. 3a (3) (4-oele ted)
T1.8-2 sh. 4 (1) (3) (4)
T1.8-2 sh. 5 (1) (3) (4)
T1.8-2 Sh. 6 (1) (3) ie) (8)
T1.8-2 Sh. 6a (3) (4-dele ted) (8)
T1.8-2 Sh. 7 (1) (3) (4) (8)
T1.8-2 sh. 8 (1) (3) (4) (8)
T1.8-2 Sh. 9 (1) (3) (4) (8)
T1.8-2 Sh. 10 (1) (3) (4) (8)
T1.8-2 Sh. 10a (8)
T1.8-2 Sh. 11 (1) (3) (4)
T1.8-2 Sh. 11a (3) (4-delete ;)---

T1.8-2 (y, Sh. 12 (1) (3) (4)
T1.8-2 Sh. 12a (3) (4-dele ted -43,
T 1. 8- 2 sh. 13 (1) (3) (4) (8)-~^
T1.8-2 Sh. 14 (1) (3) (4-dele ted)
T1.8-2 sh. 15 (1) (3) (4-dele ted)
T1.8-2 rs) Sh. 15a (3) (4-dele ted)
T1.8-2 pgj Sh. 16 (1) (3) (4-deleted)
T1.8-2 Sh. 17 (1) (3) (4-dele ted)~sa



EFFECTIVE P AGE LISTING
GIBBSSAR: VOLDs3 1

T1.8-2 Sh. 18 (1) (3) (4-dele ted)
T1.8-2 Sh. 18a (3) (4-dele ted)
T1.8-2 Sh. 19 (1) (3) (4-dele ted)
T1.8-2 sh. 20 (1) (3) (4-dele ted)
T1.8-2 Sh. 21 (1) (3) (4-deleted)
T1.8-2 Sh. 22 (1) (3) (4-dele ted)
T1.8-2 Sh. 22a (3) (4-dole ted)
T1.8-2 Sh. 23 (1) (3) (4-deleted)
T1.8-2 Sh. 23a (3) (4-dele ted)
T 1. 8- 2 Sh. 24 (1) (3) (4-dele ted)
T1.8-2 Sh. 24a (3) (4-dele ted)
T1.8-2 Sh. 25 (1) (3) (4-dele ted)
T1.8-2 sh. 25a (3) (4-dele ted)
T1.8-2 Sh. 26 (1) (3) (4-deleted)
T1.8-2 Sh. 26a (3) (4-dele ted)
T1.8-2 Sh. 27 (1) (3) (4-deleted)
T1.8-2 Sh. 28 (1) (3) (4-dele ted)
T1.8-2 Sh. 29 (1) (3) (4-dele ted)
T1.8-2 Sh. 30 (1) (3) (4-deleted)
T1.8-2 Sh. 31 (1) (3) (4-dele ted)
T 1. 8-2 Sh. 32 (1) (3) (4-dele ted)
T1.8-2 Sh. 32a (3) (4-deleted)
T1.8-2 sh. 32b (3) (4-dele ted)
T1.8-3 Sh. 1 (0)
T1.8-3 Sh. 2 (0) (7) (8)
T1.8-3 sh. 2a (8)
T1.8-3 Sh. 3 (0) (8)
T1.8-3 Sh. 3a (8)
T1.8-3 Sh. 4 (0)
T1.8-3 Sh. 5 (0)
1.9-1 (0) (1) (3) (4)
1.9-la (3) (4)
1.9-1b (3) (4)
1.9-2 (0) (3) (4)
1.9-2a (3) (4)
1.9-3 (0) (3) (4)
1.9-Ja (3) (4)
1.9-3b (3) (4)
1.9-4 (0) (3)
1.9-4a -* (3) (4)
1.9-5 (y, (0) (3) (4)
1.9-Sa (3) (4)43,
F1.9-1 (0) (2) (6)~~^2-1 (0) (1) (6)
2-ia (6)
2-11 N (0)
2-111 rsj (0) (6)
2-iv CX3 (0)
2-v (0)



EFFECTIVE PAGE LISTING
GIBBSSAB: VOLD5E 1

2-vi (0)
2-vii (0) (1)
2-viii (0) (6)2-ix (0)
2.1-1 (0]
2.2-1 (ej
2.3-1 (0) (1)
2.3-2 (0)
2.3-3 (0)
2.3-4 (0) (1)
2.3-5 (0) (3)
2.3-6 (0) (1) (3)2.3-7 (0) (3)
2.3-8 (0) (1)
2.3-9 (0) (1)
2.3-9a (1) (3)
2.3-9b (1)
2.3-9c (1)
2.3-9d (1)
T2.3-1 (0) (1) (3)
T2.3-2 (0) (1) (3)
T2.3-3 Sh. 1 (0) (1)
T2.3-3 Sh. 2 (0) (1)
T2.3-3 Sh. 3 (0) (1) (3)
T2.3-4 (0) (1) (3)
T2.3-5 (0) (3-deleted)
T2.3-6 (0) ( 1) (3-deleted)T2.3-7 (0)
T2.3-8 (0)
T2.3-9 (0)
T2.3-10 (0)
T2.3-11 (0)
T2.3-12 (0)
T2.3-13 (0)
T2. 3- 14 (0)
T2.3-15 (0)
T2.3-16 (0)
T2.3-17 (0)
F2.3-1 (0)
F2.3-2 (0)
F2.3-3 (0)~~'F2.3-4 (0)
F2.3-5 LJ7 (0) (1)
F2.3-6 4:= (0) (1)
F2.3-7 (0) (1)
2.4-1 (0)
2.4-2 (0)
2.4-3 IN (0)
2.4-4 PN) (0)W



EFFECTIVE P AGE LISTING
GIBBSSAB: VOLUME 1

2.4-5 (0)2.4-6 (0)2.4-7 (0)
2.4-8 (0)
2.4-9 (0)
2.4-10 (0)
2.4-11 (0)
2.4-12 (0)
2.4-13 (0) (2)2.4-14 (0)
2.5-1 (0)
2.5-2 (0)
2.5-3 (0)2. 5- 4 (0)
2.5-5 (0) (5)2. 5- 6 (0)
2.5-7 (0)2. 5- 8 (0)2. 5-9 (0)
2.5-10 (0)
3-1 (0)3-11 (0)3-111- (0)
3-iv (0)
3-iva (6)3-v (0) (1)
3-vi (0) (1)
3-vii (0) (6)3-viii (0) (6)
3-viiia (6)
3-ix (0) (6)3-x (0) (1)
3-zi (0) (1) (6)3-zii (0) (2) (6)3-ziia (2) (6)
3-ziii (0) (6)
3-zir (0) (2) (6)3-x, (0) (2) (6)_,,

3-xvi (0) (2) (6)
3-zvia LJ7 (2)
3-xvii Jm (0) (6)
3-xviii (0)a

3.1-1 (0)
3.1-2 (0)
3.1-3 N

(0)3.1- 4 l>4 (0)
3.1-5 C3 (0) (1)
3.1-6 (0)
3.1-7 (0)
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EFFECTIVE PAGE LISTING
GIBBSSAR: VOLUME 1

3.1-57
(40)

3.1-58 (0) (1)
3.1-59 (0)
3.1-60 (0) (1)
3.1-61 (0)
3.1-62 (0)
3.2-1 (0)
3.2-2 (0) (10)3.2-3 (0) (4)3.2-3a (4)T3. 2- 1 Sh. 1 (0) (1) (5)T3.2-1 Sh. 2 (0) (1) (5)T3.2-1 Sh. 3 (0) (1) (5)T3.2-1 Sh. 4 (0) (1) (3) (5)T3.2-1 Sh. 4a (2) (3) (5)T3.2-1 Sh. 5 (0) (1) (2) (5)T3.2-1 Sh. 6 (0) (1) (5)T3.2-1 Sh. 7 (0) (1) (5) (9)T3.2-1 sh. 7a (5) (6)T3.2-1 sh. 7b (6)T3.2-1 Sh. 8 (0) (1) (2) (5) (9)T3.2-1 Sh. 9 (0) (1) (5)T3.2-1 Sh. 10 (0) (1) (5) (9)T3.2-1 Sh. 10a (5) (10)T3.2-1 Sh. 11 (0) ( 1) (5)T3.2-1 Sh. 12 (0) (1) (2) (5)
T3.2-1 Sh. 12a (5)
T3.2-1 Sh. 13 (0) (1) (2) (5) (6)T3.2-1 Sh. 13a (2) (5) (6)
T3.2-1 Sh. 14 (0) (1) (2) (5) (6)T3.2-1 Sh. 14a (2) (5) (6)T3.2-1 Sh. 15 (0) (1) (2) (5) (6)
T3.2-1 Sh. 15a (2) (5) (6)T3.2-1 Sh. 16 (0) (1) (2) (5)(6)T3.2-1 sh. 17 (0) (1) (5) (6)
T3.2-1 Sh. 17a (5)
T3.2-1 Sh. 18 (0) (1) (5)T3.2-1 Sh. 19 (0) (1) (5)
T3.2-1 Sh. 20 (0) (1) (2) (5)T3.2-1 Sh. 21 (0) (1) (5)(6)__.
T3.2-2 (0) (1)
T3.2-3 kJ7 sh. 1 (4)T3.2-3 42m Sh. 2 (4)
3.3-1 (0) (1)-*

3.3-2 (0) (1) (5)
3.3-3 (0) (1) (5)ps)
3.3-4
3.3-5 l> (0) (1) (5)

(0) (1) (5)3.4-1 IN) (0) (5) (6)



EFFECTIVE PAGE LISTING
GIBBSSAR: VOLUBE 1

3.4-la (6)3.4-2 (0)
3.5-1 (0) (7)3.5-1a (7)3.5-2 (0) (7)3. 5-2a (7)3.5-3 (0) (7)3.5-3a (7)3. 5- 4 (0)
3.5-5 (0) (1) (2)
3.5-6 (0) (1) (2)
3.5-7 (0) ( 6) (7) (10)3.5-7a (6) (7)3.5-8 (0) (2) (5) (8)3. 5- 8a (2) (5) (8)3.5-9 (0) (1) (2) (5)T3.5-1 (0) (1)
T3.5-2 Sh. 1 (0) (1)
T3.5-2 Sh. 2 (0) (1)
T3.5-3 (0) (1)
T3.5-4 (0) (1)
T3.5-5 (0) (1)
T3.5-6 (0) (1)
T3.5-7 (0)
T3.5-8 (0)
T3.9-9 (0) (1) (2)
T3.5-10 (0) (4)
T3.5-11 Sh. 1 (7)T3.5-11 Sh. 2 (7)T3.5-11 Sh. 3 (7)T3.5-11 Sh. 4 (7)F3.5-1 (0)
F3.5-2 (0)
F3.5-3 (0)
F3.5-4 (0) (4)
3.6-1 (0) (1) (6)3.6-2 (0) (1) (6) (9)3.6-2a (6)__,

3.6-3
3. 6-3 a LJ' (0) (1) (7) (10)

(7) (10)3. 6-3 b 4*
(7)3.6-4 * (0) (1) (7)3. 6- 5 (0) (1) (2) (7)3. 6-Sa psy (7)3. 6- Sb

3.6-6 # (7)
(0) (2) (4s (9)3.6-7 L/4 (0) (1) (2-deleted)3.6-8 (0) (2-deleted)3.6-9 (0) (2-deleted)



EFFECTIVE PAGE LISTING
GIBBSSAB: VOLUME 1

3.6-10 (0) (2) (4) (6)3.6-11 (0) (1) (2) (4-deleted)3.6-12 (0) (1) (2-dele ted)3.6-13 (0) (1) (2-deleted)3.6-14 (0) (2)
3.6-15 (0) (2)3. 6- 15a (2) (4)
3.6+16 (0) (1) (2)
3. 6- 16 a (2)
3.6-17 (0) (1)
3.6-18 (0)
3.6-19 (0)
3.6-20 (0) (6) (7)3.6-20a (6) (7)
3.6-20b (6)3.6-21 (0) (2) (4)3. 6-21a (2) (4)
3.6-22 (0) (2)
3.6-23 (0)
3.6-24 (0)
T3.6-1 Sh. 1 (0) (1) (6) (9)T3.6-1 Sh. 2 (0) (1) (6) (9)T3.6-1 Sh. 3 (6)T3.6-2 Sh. 1 (0) (7)
T3.6-2 sh. 2 (7)
T3.6-3 (0)
F3.6-1.1 (0) (2-deleted)
F3.6-1.2 (0) (2-deleted)
F3.6-1A (2) (10)
F3.6-18 (2) (11)F3.6-2 (0)
F3.6-3 (0)
F3.6-4 (0)
F3.6-5 (0)
F3.6-6 (2)
F3.6-7 (2)
F3.6-8 (6)
F3.6-9 (6)_,

F3.6-10 ty3 (6)F3.6-11 (6)F3.6-12 4D* (6)
F3. 6- 13 " (6)
F3.6-14 (6)
3.7-1 rsj (0) (2) (4) (5) (8)
3.7-la t,4 (2)
3.7-2 (0) (2)4*3.7-3 (0) (1) (2) (5) (6)
3.7-3a (2) (5)3. 7- 4 (0) (1)



EFFECTIVE P AGE LISTIEG
GIBBSSAE: VOLUME 1

3. 7-5 (0) (6)3.7-6 (0) (6)3.7-7 (0) (2) (5)3.7-7a (2)3.7-8 (0)
3.7-9 (0) (4) (8)3.7-9a (4)3.7-10 (0) (1) (2) (4) (5)3.7-10a (4)3.7-11 (0) (1) (5)3.7-12 (0) (5)
3.7-12a (5)3.7-13 (0) (1) (5)3.7-14 (0)
3.7-15 (0) (8)3.7-16 (0) (1) (5) (8)3.7-17 (0) (5) (8)3.7-18 (0) (1) (5) (8)3.7-19 (0) (1) (5)3.7-20 (0) (5) (8)3.7-20a (5) (8)3.7-21 (0) (4) (5)3.7-22 (0) (4) (5) (6)3.7-23 (0)
3.7-24 (0) (4) (5) (8)3.7-25 (0) (5)
3.7-26 (0) (5)
3.7-26a (5)
3.7-27 (0) (5)
3.7-28 (0) (1)
3.7-29 (0) (5)
3.7-30 (0) (1) (5) (8)
2.7-30a (5)
3.7-31 (0) (5)
3.7-31a (5)
3.7-32 (0)
3.7-33 (0) (5)
3.7-34 (0) (1) (5)
3.7-35 - (0)
3.7-36 g (0) (5)
3.7-37 (0)
3.7-38 #

(0)
3.7-39 "

(0)
3.7-40 (0)
3.7-41 rs) (0, (6)
3.7-42 u (0)
3.7-43 (0) (1)ty,
3.7-44 (0) (5)
3.7-45 (0) ( 1)



EFFACTIVE P AGE LISTING
GISBSSAR: VOLUME 1

3.7-46 (0)
3.7-47 (0) (5)
3.7-48 (0)
3.7-49 (0)
3.7-50 (0) (6) (8)
T3.7-1 (0) (1)
T3.7-2 sh. 1 (0)
T3.7-2 Sh. 2 (0) (1)
T3.7-3 (0)
T3.7-4 (0)
T3.7-5 (0) (1)
T3.7-6 Sh. 1 (0) (1)
T3.7-6 Sh. 2 (0) (1)
3.7A-1 (0) (6)
3.7A-2 (0) (6)
3.7A-3 (0) (1) (6)
3.7A-4 (0) (6)
3.7A-5 (0) (1) (6)3. 7A-6 (0) (6)
3.7&-7 (0) (6)
3.7A-8 (0) (1) (6)
3.7A-9 (0) (6)
3. 7A- 10 (0) (6)
3.7A-11 (0) (6)
3.71-12 (0) (6)
3.7A-13 (0) (1) (6)
3.7&-14 (0) (1) (6)
3.7A-15 (0) (1) (6)
3.71-16 (0) (6)
3. 7A- 17 (0) (6)~~^
3.7A-18 (0) (6)
3.74-19 LJ7 (0) (6)
3. 7A-20 42= (0) (6)
3.71-21 _. (0) (6)
3.7A-22 (0) (1) (6-deleted)
3.71-23 (0) (6-deleted)r\3.71-24 (0) (6-deleted)
3.7A-25 l/4 (0) (5-dele te d)
3.71-26 C7% (0) (6-deleted)
3.7A-27 (0) (6-deleted)
3.71-28 (0) (6-deleted)
3.7&-29 (0) (6-deleted)
3.7A-30 (0) (6-deleted)
3.71-31 (0) (6-deleted)
T3.71-1 Sh. 1 (0) (1) (6)
T3.7&-1 Sh. 2 (0) (1) (6)
F3.7-1 (0)
F3.7-2 (0) (8)
F3.7-3 (0)



EFFECTIVE P AGE LI.';IING
GIBBSSAB: VOLUBE 1

F3.7-4 (0)
F3.7-5 (0)
F3.7-6 (0)
F3.7-7 (0)
F3.7-8 (0) (10)F3.7-9 (0) (10)F3.7-10 (0) (10)F3.7-11 (0) (10)F3.7-12 (0) (10)F3.7-13 (0)
F3.7-14 (0) (10)F3.7-15 (0)
F3. 7- 16 (0)
F3.7-17 (0)
F3.7-18 (5)F3.7a-1 (0)

-

>
-.

tra
N



EFFECTIVE PAGE LISTING
GIBBSSAR: VOLUME 2

3.8-1 (0) (4)
3.8-2 (0) (4)
3.8-3 (0)
3.8-4 (0)
3.8-5 (0) (4)
3.8-6 (0) (4)
3.8-7 (0) (4)
3.8-8 (0)
3.8-9 (0)
3.8-10 (0)
3.8-11 (0)
3.8-12 (0) (5)
3.8-13 (0)
3.8-14 (0) (5)
3.8-14a (5)
3.8-15 (0) (1)
3.8-16 (0) (1) (5)
3.8-16a (5) (8)3.8-17 (0)
3.8-18 (0) (5)
3.8-19 (0) (1)
3.8-20 (0) (1)
3.8-21 (0)
3.8-22 (0) (5)
3.8-22a (5)
3.8-23 (0)
3.8-24 (0)
3.8-25 (0) (5)
3.8-26 (0) (4)
3.8-27 (0) (8)3.8-27a (8)
3.8-28 (0) (1) (5)3.8-28a (5)
3.8-29 (0)
3.8-30 (0)
3.8-31 (0)
3.8-32 (0)
3.8-33 W (0)
3.8-34 A (0)
3.8-35 (0)--

3.8-36 (0)
3.8-37 (0)g
3.8-38 (0)
3.8-39 U

(0) (4)
3.8-40 Q (0) (3) (4)
3.8-41 (0) (4)
3.8-42 (0)
3.8-43 (0) (1) (4)
3.8-44 (0)



EFFECTIV E P A GE L13 P' .G
GIBBSSAE: VOLUME -

3.8-45 (0) (1) (4)
3.8-46 (0) (1) (4)
3.8-47 (0)
3.8-48 (0)
3.8-49 (0)
3.8-50 (0)
3.8-51 (0) (4)
3.8-52 (0) (4)
3.8-53 (0)
3.8-54 (0) (5)
3.8-55 (0) (1) (5)
3.8-56 (0)
3.8-57 (0) (1)
3.8-58 (0) (5)
3.8-58a (5)
3.8-59 (0) (1)
3.8-60 (0)
3.8-61 (0) (5)
3.8-61a (5)
3.8-62 (0)
3.8-63 (0) (1)
3.8-64 (0) (1) (5)
3.8-65 (0) (1)
3.8-66 (0)
3.8-67 (0)
3.8-68 (0) ( 1) (2)
3.8-68a (2)
3.8-69 (0) (4)
3.8-70 (0) (5)
3.8-71 (0) (1)
3.8-72 (0) (4) (5)
3.8-73 (0) (4)
3.8-74 (0)
3.8-75 (0)
3.8-76 (0) ( 1)
3.8-77 (0)
3.8-78 (0)
3.8-79 (0)-

3.8-80 m (0)
3.8-81 (0)
3.8-82 O

(0) (5)
3.8-83 (0)

"

3.8-84 (0)
3.8-85 N (0)
3.8-86 g (0)
3.8-87 (0)g
3.8-88 (0)
3.8-89 (0) (5)
3.8-89a (5)



EFFECTIVE PAGE LISTING
GIBBSSAR: V O L U.1 E 2

3.8-90 (0) (5) (6)
3.8-90a (5) (6)
3.8-91 (0) (6)
3.8-92 (0)
3.8-93 (0) (4)
3.8-94 (0) (5)
3.8-95 (0)
T3.8-1 SR.1 (0)
T3.8-1 SH.2 (0) (1)
fl.8-1 (0) (3) (6-deleted)
F3.8-1A (6)
F3.8-1B (6)
F3.8-1C (6)
F3.8-1D (6)
F3.8-1E (6)
F3.8-1F (6)
F3.8-1G (6)
F3.8-18 (6)
F3.8-2 (0) (3) (5) (6) (8)
F3.8-3 (0) (3) (6)
F3.8-4 (0) (3)
F3.8-5 (0) (4)
F3.8-6 (0)
F3.8-7 (0) (6)
F3.8-8 (0)
F3.8-9 (0)
F3.8-10 (0)
F3.8-11 (0) (5)
F3.8-12 (0)
F3.8-13 (0) (5)
F3.8-14 (0)
F3.8-15 (0)
3.9-1 (0)
3.9-2 (0) (2)
3.9-2a (2)
3.9-3 (0) (2)
3.9-4 (0) (2)
3.9-5 (0) (2)- - *

3. 9- 6 g (0) (1) (2)
3.9-6a (2)*
3.9-7 (0) (1) (2)"3.9-8 (0) (2)
3.9-8a (2)
3.9-9 N (0) (2)
3.9-10 4=, (0) (1) (2)
3.9-11 (0) (2)g
3.9-12 (0) (2)
3.9-13 (0) (1) (2)
3.9-14 (0) (2)



%

EFFECTIV E PAGE LISTING
GIBBSSAR: VOLUME 2

3.9-15 (0)
3.9-16 (0) (1)
3.9-17 (0) (1) (2)
3.9-18 (0)
3.9-19 (0) (1) (2) (4)
3.9-19a (2) (4-deleted)
3.9-20 (0) (4)
3.9-21 (0) (2) (13)1.9-21a (2)
J.9-22 (2)
T2.9-1 S H.1 (0) (2)
T3.9-1 SH.2 (0) (2)
T3.9-2 SH.1 (0) (2) (4) (7)
T3.9-2 SH. 2 (2) (4) (7)
T3.9-2 SH.3 (2) (7)
T3.9-2 SH. 4 (7)
T3.9-3 SH.1 (0) (1) (2) (4) (7)
T3.9-3 SH.2 (0) (1) (2) (4) (7)
T3.9-3 SH.3 (0) (1) (2) (4)
T3.9-3 SH.4 (0) (1) (2) (4)
T3.9-4 SH.1 (0) (1) (2)
T3.9-4 SH. 2 (0) (1) (2)
T3.9-4 SH.3 (0) (1) (2)
T3.9-5 SH.1 (0) (1) (2) (5)
T 3. 9- 5 Sho la (2) (5)
T3.9-5 S H. 2 (0) (1) (2) (5) (7)
T3.9-5 SH.2a (5)
T3.9-5 SH.3 (0) (1) (2) (5) (7)
T3.9-5 SH.4 (0) (1) (2) (5)
T3.9-5 SH.4a (2) (5)
T3.9-5 SH.4b (5) (7)
(UNNDMBERED PAGE) (0) (2-d ele te d)
F3.9-1 (0)
F3.9-2 (0)
F3.9-3 (0)
F3.9-4 (0)
F3.9-5 (0)
F3.9-6 (0),_,
F3.9-7 (0)
F3.9-8 W (0)
3.10-1 P* (0) (9)
3.10-ta -' (9)
3.10-2 (0) (2) (9)
3.10-3 g (0) (1) (2)
3.11-1 (0) (1)
3.11-2 4* (0)
3.11-3 ~~~

(0) (1)
3.11-4 (0) (13) (15)3.11-4a (13) (15)



EFFECTIVE PAGE LISTING
GIBbSSAR: VOLUME 2

3.11-4b
(13) (15)3.11-4c
(13)3.11-5 (0)

3.11-6 (0)
3.11-7 (0)
3.11-8 (0) (1)
3.11-9 (0) (1)
3.11-10 (0) (1)
3.11-11 (0) (1)
3.11-12 (0)
3.11-13 (0) (1)
T3.11-1 SH.I (0)
T3.11-1 SH. 2 (0)
T3.11-2 (0) (1)
T3.11-3 S H.1 (0) (8) (13)T3.11-3 SH.2 (0) (8-deleted)T3.11-4 SH.1 (0) (8) (10) (13)T3.11-4 Sho ta (10)T3.11-4 SH.2 (8) (13)T3.11-5 S H.1 (5) (8)T3.11-5 SH.2 (5)
T3.11-6 SH.1 (15)T3.11-6 SH. 2 (15)F3.11-1 (8)
F3.11-2 (8)3A-1 (13)3A-2 (13)3A-3 (13)3A-4 (13)3A-5 (13)3A-6 (13)3A-7 (13)3A-8 (13)31-9 (13)31-10 (13)31-11 (13)31-12 (13)-
3A-13
3A-14 W (13)

(13)3&-15 A (13) (15)3A-16 s
(13)31-17 (13)3A-18 g (13)3A-19

3A-20 M (13)'

3A-21 N (13)
(13)3A-22 (13)31-23 (13)3A-24 (13)



EFFECTIVE P AGE LISTING
GIBBSSAR: VOLUME 2

3A-25 (13)
34-26 (13)3A-27 (13)
3A-28 (13)
31-29 (13)3A-30 (13)3A-31 (13)
31-32 (13)3A-33 (13)
3A-34 (13)
3A-35 (13)
3B-1 (14)
T3B-1 SH.1 (14)
T38-1 SH.2 (14)
T3B-1 SH.3 (14)T3B-1 SH.4 (14)
T3B-1 SH.S (14)
T3B-1 SH.6 (14)
T38-1 SH.7 (14)
T3B-1 SH.8 (14)
T38-1 SH.9 (14)
T38-1 SH.10 (14)
T38-1 SH.11 (14)
T3B-1 SH.12 (14)
T3B-1 SH.13 (14)
T3B-1 S H.14 (14)
T3B-1 SH.15 (14)
T3B-1 SH.16 (14)
4-1 (0) (7)
5-i (0) (1) (5) (6)
5-ia (6)
5-ii (0) (1) (5)
5-lia (5)
5-111 (0)
5-iv (0) (6)
5-v (1) (5) (5)
5.1-1 (0)
T5.1-1 (0)_,

5.2-1 (0) (1) (5)g
5.2-la (5)
5.2-1b A (5)
5.2-te -' (5)
5.2-2 (0)
5.2-3 N (0)
5.2-4 (0) (5)p
5.2-4a (5)
5.2-5 U (0) (5)
5.2-Sa (5)
5.2-5b (5) (7)



EFFECTIVE PAGE LISTING
GIBBSSAB: VOLUM5 2

5.2-Sc (5) (7)
5.2-5d (5) (7) (12)5.2-6 (0) (5) (7)
5.2-7 (0) (5) (7)
5.2-7a (5) (7)
5.2-8 (0) (5) (7)
5.2-8a (5) (7)
5.2-9 (0) (5) (7)
5.2-10 (0) (5) (7)
5.2-11 (0) (5) (7)
5.2-12 (0) (5) (7)
T5.2-1 (5) (7)
T5.2-2 (7)
PS.2-1 (0) (5-deleted)
5.3-1 (0)
5.4-1 (0) (13)
5.4-2 (0) (2)
T5.4-1 (0)
(UNN05BERED CONT!NTS
PAGES) (0) ( 1-deleted)
6-1 ( 1)
6-ii (1)
6-iii (1) (6)
6-iiia (6)
6-iv (1) (2) (6)
6-iva ( 1)
6-v (1) (6)
6-vi ( 1)
6-vii (1) (2)
6-viii (1) (2) (6)
6-viiia (2)
6-ix (1) (6)
6-x (1)-

6-zi w (1) (2) (6)
6-ria p (2) (6)
6-xii (1) (6)"
6.1-1 (0)
6.1-2 (0) (1)
6.1-3 N (0) (1)
6.1-4 y (0) (1) (6)
6.1-5 (0)y
6.1-6 (0)
T6.1-1 S9.1 (0) (3)
T6.1-1 SH. 2 (3)
T6.1-1 S3.3 (3)
T6.1-2 S H.1 (0) (1)
T6.1-2 SH.2 (0) (1)
T6.1-3 (0) (1)
T6.1-4 (0) (1)



EFFECTIVE PAGE LISTINO
GIBBSSAR: VOLUME 2

Tb.1-5 (0)
T6.1-6 (0) (4) (9)
T6.1-7 (0) (1)
T6.1-8 (0)
6.2-1 (0) ( 1) (5) ( 7) (83
6.2-la (7)
6.2-2 (0) (1) (5) (7)
6.2-2a (5) (7)
6.2-3 (0) (7)
6.2-4 (0) (1) (7) (8)
6.2-5 (0) ( 1) (7) (8)
6.2-6 (0) (7)
6.2-7 (0) (7)
6.2-7a (7)
6.2-8 (0) (7)
6.2-9 (0) (1) (7)
6.2-9a (7) (8)
6.2-10 (0) (1) (7) (8)
6.2-10a (8)
6.2-11 (0) (7) (8)
6.2-12 (0) g7) (8)
6.2-13 (0) (1)
6.2-14 (0)
6.2-15 (0) (1)
6.2-16 (0) (1) [2) (B)
6.2-16a (8)
6.2-17 (0) (1) (9)
6.2-18 (0) (8)
6.2-19 (0)
6.2-20 (0) (1)
6.2-21 (0)
6.2-22 (0) (1)
6.2-23 (0) ( 1) (9)
6.2-24 (0) (1) (9)
6.2-25 (0) (1) (4) (9)
6.2-25a (4) (9)
6.2-26 (0) (1) (4) (7) (9)-.

6.2-27 ty, (0) (1) (4) (7) (9)
6.2-28 (0) (1) (4) (7) (9)
6.2-29 4" (0) (1) (4) (5) ( 7) (9)*6.2-29a (4) (6) (7)
6.2-29b (5) (7) (9)
6.2-29c rs) (7) (9)
6.2-30 43, (0) (2) (4) (7)
6.2-31 (0) (1) (13)L6.2-31a (13)
6.2-32 (0) (1) (13)
6.2-33 (0) (1) (13)
6.2-34 (0) (1) (131



EFFECTIV E PAGE LISTING
GIBBSSAE: V O L J.13 2

6.2-34a (13)
6.2-35 (0) (1) (13)
6.2-35a (13)6.2-36 (0) (1) (13)
6.2-37 (0) (1) (13)
6.2-37a (13)
6.2-38 (0) (13)
6.2.38a (13)
6.2-39 (0) (1)
6.2-40 (0)
6.2-41 (0)
6.2-42 (0) (1)
6.2-4?a (1)
6 . 2- r,3 (o) (1)
0.4-44 (0) (1)
6.2-45 (0)
6.2-46 (0) (1) (6) (13)
6.2-47 (0) (1) (6) (9) (13) (14)
6.2-47a (9) (13)
6.2-47b (13)
6.2-48 (0) (1) (9) (13)
6.2-49 (0) (1) (6) (9) (13)
6.2-49a (6) (13)
6.2-49b (13)
6.2-50 (0) (3) (6) (13)
6. 2- 50a (3) (6-deleted)
6.2-51 (0) (3) (6)
6.2-52 (0) (3) (6)
6.2-52a (3) (6-deleted)__.
6.2-53 (0) (3) (6)
6.2-54 L3' (0) (1)
6.2-55 A (0) (1)
6.2-56 * (0)
6.2-57 (0)
6.2-58 ps) (0) (1)
6.2-59 (0)
T6.2-1 4* (0) (7) (8)
T 6. 2- 2 C7% (0) (4) (7)
T6.2-3 (0) (1) (4) (7)
T6.2-4 SH.1 (0) (1) (4) (7)
T6.2-4 58.2 (7)
T6.2-5 (0) (8)
T6.2-6 SH.1 (0) (1) (7) (8)
T 6. 2- 6 SB.2 (0) (1) (7) (8)
T 6. 2 - 6 SR. 3 (7) (8)
T6.2-7 58.1 (0) (1) (7)
T6.2-7 SS.2 (0) (1) (7)
T6.2-7 SR. 3 (7)
T6.2-8 (0)



EFFECTIVE PAG! LISTING
GIbBSSAB: VOL3ME 2

T6.2-9 (0) (4) (7)
T6.2-10A (0) (1) (7)
T6.2-10B (7)
T6.2-100 (7)
T6.2-10D (7)
T6.2-11 (0) (1) (8)
T6.2-12 (0) (1) (8)
T6.2-13 (0) (1) (2)
T6.2-14 Sd.1 (8)
T6.2-14 SH.2 (8)
T 6. 2- 14 a SH.1 (0) (8-deleted)
T6.2-14a 53.2 (0) (8-deleted)
T6.2-14a SH.3 (0) (8-deleted)
T6.2-14a 58.4 (0) (8-d ele t e d)
T6.2-14a 58.5 (0) (8-deleted)
T6.2-14a S H. 6 (0) (8-deleted)
T6.2-14a SH. 7 (0) (8-deleted)
T6.2-14a 58.8 (0) (8-deleted)
T6.2-14a S H. 9 (0) (8-deleted)
T6.2-14a S d .10 (0) (8-deleted)
T6.2-14a 58.11 (0) (3-deleted)
T6.2-14a SH.12 (0) (8-dele ted)
T6.2-14a Sa.13 (0) (8-deleted)
T 6. 2- 14 b SS.1 (0) (8-deleted),

i T6.2-14b SH. 2 (0) (8-deleted)
T6.2-14b SS.3 (0) (8-deleted)! T6.2-14b S8.4 (0) (8-deleted)

| T6.2-14b SH.S (0) (8-deleted)
| T6.2-14b SS.6 (0) (8-deleted)

T6.2-14b SH.7 (0) (8- d ele t e d)| T6.2-14b SH.8 (0) (8-deleted)
| T6.2-14c SH.1 (0) (8-dele ted)
| T6.2-14e S H. 2 (0) (8-dele ted)

T6.2-14c SH. 3 (0) (8-deleted)
T6.2-14c SS.4 (0) (8-dele te d)
76.2-14c SH. S (0) (8-deleted)
T6.2-14d __. 53.1 (0) (8-deleted)
T6.2-14d S3.2 (0) (8-deleted)T6.2-14d l37 58.3 (0) (8-deleted)
T6.2-14d 45m SS.4 (0) (8-deleted)
T 6. 2- 14 d --* SH.S (0) (8- d ele t ed)
T6.2-14d SH. 6 (0) (8-deleted)
T6.2-14d 53.7 (0) (8-deleted)pg)
T6.2-14d SH. B (0) (8-dele ted)*
T6.2-14d S 3. 9 (0) (0-deleted)
T6.2-14e ''d SH.1 (0) (8-deleted)
T6.2-14e SH. 2 (0) (8-dele ted)
T6.2-14e S8. 3 (0) (8-deleted)
T6.2-14e 53.4 (0) (5-leleted) -



EFFECTIVE P AGE LISTING
GIBBSSAR: VOLUME 2

T6.2-14e SH.S (0) (8-delete 3)T6.2-15a SH.1 (0) (1)
T6.2-15a SH.2 (0) (1)
T 6. 2- 15a SH.3 (0) (1)
T 6. 2- 15a S3.4 (0) (1)
T6.2-15b (0) ( 1)
T6.2-15e (0) (1)
T6.2-15d (0) (1) (2)
T6.2-16a SH.1 (0) (1)
T6.2-16a S8.2 (0) (1)
T6.2-16a S H. 3 (0) (1)
T6.2-16a SH.4 (0) (1)
T6.2-16b (0) (1)
T6.2-16c (0) (1)
T6.2-16d (0) (1)
T6.2-17a 58.1 (0) (1)
T6.2-17a SH. 2 (0) (1)
T6.2-17a SH.3 (0) (1)
T6.2-17b (0) (1)
T6. 2- 17e (0) (1)
T 6. 2- 17d (0) (1)
T6.2-17e (0) (1) (2)
T6.2-18 SH.1 (0) (4) (9)
T6.2-18 S H. 2 (0) (2) (4) (9)
T6.2-18 Sh.2a (4)
T6.2-18 S3.3 (0) (2) (9)
T6.2-19 S3.1, PT A (0) (4) (5) (13)T6.2-19 S 3 . 1, PT 5 (0) (13)
T6.2-19 S3.1, PT C (0) (1) (2) (3) (5) (13)T6.2-19 S H. 2, PT A (0) (2) (5) (13)T6.2-19 SS.2, PT B (0) (1) (5) (13)T6.2-19 SH.2, PT C (0) (1) (5) (13)T6.2-19 S H. 3, PT A (0) (1) (5) (13)T6.2-19 SH.3, PT B (5) (13)T6.2-19 SH.3, PT C (0) (1) (5) (13)T6.2-19 58.4, PT A (5) (13)T6.2-19 SS.4, PT 3 (0) (1) (2) (5) (13)__,

T6.2-19 SH.4, PT C (5) (13)T6.2-19 LJ7 SH.5, PT A (0) (1) (5) (13)T6.2-19 42m SH. 5, PT B (0) (1) (5) (9) (13)
T6.2-19 58.5, PT C (0) (1) (5) (9) (13)__.

T6.2-19 SR.Sa, PT C (0) (1) (4) (5) (13)T6.2-19 SH.6, PT A (0) (1) (4) (5) (13)p)
T6.2-19 SH. 6, PT B (0) (1) (5) (13)
T6.2-19 42* SS. 6, PT C (13)T6.2-19 C33 SH.7 (13)
T6.2-20 (0)
T6.2-21 (0)
T6.2-22 (0) (13)



EFFECTIV E P AGE LISTIEG
GIBBSSAE: VOLUME 2

T6.2-23 SH.1 (0) (13)T6.2-23 SH.1a (13)T6.2-23 SH.2 (0) (1) (13)T6.2-23 SH.2a (13)T6.2-23 SH.3 (0) (1) (2)
T6.2-23 SH.3a (2) (13)T6.2-23 S8.4 (0) (13)T 6. 2- 2 4 (0) (3-deleted:
T6.2-25 (0) (2)
T6.2-26 (2)
T6.2-27 (2)
Tb.2-28 S H.1 (2)
T6.2-28 SH.2 (2)
T6.2-29 ( 7)
T6.2-30 (7)
T 6. 2 - 31 (7)
F6.2-1 (0)
F 6. 2-2 (0)
F6.2-3 (0) (7)
F6.2-4 (0) (7)
F 6. 2- 5 (0)
F6.2-6 (0) (7)
F6.2-7 (0) (7)
F 6. 2 - 8 (0) (7)
F6.2-9 (0) (7)
F6.2-10 s (0) (7)
F6.2-11 (0) (7)L3'F6.2-12 (0) (7)
F6.2-13 43" (0) (3- dele t e d)
F6.2-14 '

(0) (8-deleted)
F6.2-15 (0) (8-deleted)
F6.2-16 ps) (0) (8-deleted)
F6.2-17 (0) (8-deleted)
F 6. 2- 17 A (8)
F6.2-17B d

(6)
F6.2-18 (0) (8-deleted)
F6.2-19 [0) (6-deleted)
F6.2-20 (0) (6-deleted)
F6.2-214 (0)
F6.2-21B SH. 1 (0)
F6.2-21B SH. 2 (5)
F6.2-21B SH. 3 (5)
F6.2-21C (0)
F6.2-21D (0) (2)
F6.2-224 (0)
F6.2-22B (0)
F6.2-22C SH. 1 (0) (2)
F6.2-220 SH. 2 (5)
F6.2-22C SH. 3 (6)



EFFECTIVE PAGE LISTING
GIBbSSAR: VOLUME 2

F6.2-22D (0) (2)F6.2-22E (0) (2)F6.2-234 (0)F6.2-23B SH. 1 (0)F6.2-23B SH. 2 (6)F6.2-23B S3. 3 (6)F6.2-23C SH. 1 (0)F6.2-23C SH. 2 (6)F6.2-23c SH. 3 (6)F6.2-23D (0)
F6.2-23E (0)
F6.2-23F (2)F6.2-24 (0)
F6.2-25 (0) (2) (10)F6.2-26 (0)
F 6. 2-2 7 (0) (6)F6.2-28 SH.1 (0) (5) (6)F6.2-28 SH.2 (0) (1) (5) (6)F6.2-28 SH.3 (0) (2) (5) (6)F6.2-28 SH.4 (0) (2) (5) (6)F6.2-28 SH. S (0) (6)F6.2-29 (0) (1)
F6.2-30 (1)
F6.2-31 (1)
F6.2-32 (1)
F6.2-33 (1)
F6.2-34 (1)F6.2-35 (6)F6.2-36 (7)F6.2-37 (7)F6.2-38 (7)F6.2-39 (7)F6.2-40 (7)6.3-1 (0) (5)6.4-1 (0) (1) (2)
6.4-2 (0) ( 1) (2)
6.4-3 (0)
6.4-4 (0) (1) (2)__.

6.4-5 g (0) (1) (2)6.4-Sa
6.4-6 4** (2)

(0) (1) (2)6.4-7 -*

(0) (1) (2) (5)6.4-7a (5)6.4-8 rs) (0) (1) (2)
6.4-9 (y, (0) (1) (2)
6.4-9a
6.4-10 C (2)

(1)
T6.4-1 (0)
T6.4-2 (0)



EFFECTIV E P A GE LISTING
GIBBSS&R: VOLUME 2

T6.4-3 SH.1 (0) (2)
T6.4-3 Sa.2 (0) (2)
F6.4-1 (0)
6. 5- 1 (0) (1) (4) (8)6.5-2 (0) (1) (4) (8)6. 5-2 a (8)6. 5- 3 (0) (1) (4)6.5-4 (0) (1) (4) (9)6. 5- 5 (0) (1) (4) (9)6.5-5a (9)6.5-6 (0) (1) (4) (9)6. 5- 7 (0) (1) (4) (9)6.5-7a

(9)6.5-8 (0) (1) (4) (9)6.5-9 (0) (1) (4) (9)6.5-10 (0) (1) (4) (9)6. 5- 10 a (9)6.5-11 (0) (1) (4)
6.5-12 (0) (1) (4)
6.5-13 (0) (1) (4)6.5-14 (0) (1) (4)
6.5-15 (0) (1) (4 -dele t ed)6.5-16 (0) (1) (4-oeleted)6.5-17 (0) (1) (4) (9)6.5-18 (0) (1) (9)6.5-19 (0) (1) (4) (s) (9)6.5-19a (4) (9)6.5-20 (0) (1)
6.5-21 (0) (1) (4)
6.5-22 (0) (1) (4)
T6.5-1 S B.1 (0) (4) (a) (8)
T6.5-1 Sa.1a (8)T 6. 5- 1 S8.2 (0) (4) (5) (8)16.5-1 SH. 3 (0) (4) (6) (8)T6.5-1 SB.3a (8)T6.5-1 SB. 4 (0) (4) 65) (8)T6.5-1 S3.5 (0) (4) (5)--

T6.5-1 (y, SS.Sa (8)T6.5-1 S H. 6 (0) (4) (5) (8)33,
T6.5-1 SH.6a (8)-~^T 6. 5- 1 S s. 7 (0) (4) (5) (8)T6.5-1 SH. 8 (0) (4) (5) (8)T6.5-1 rs) SH.9 (0) (4) (5) (8)
T6.5-1 (y7 S H.10 (0) (4) (5) (8)T6.5-1 S8. 11 (0) (4) (5-deleted)__.
T6.5-1 S8.12 (0) (4) (5-deleted)
T6.5-1 S8.13 (0) (4) (5-deleted)
T6.5-1 S 8. 14 (0) (4) (5-deleted)T6.5-1 S3.15 (0) (4) 5-deleted)



EFFECTIVE P A GE LISTING
GIBBSSAR: VOLUME 2

T6.5-2 (0) (1) (4)
T6.5-3 (0) (6) (9)T6.5-4 S H.1 (0) (9)T 6. 5- 4 SH.2 (0) (9)T6.5-5 (0) (4) (9)T6.5-6 (0) (4) (9)T6.5-7 (5) (9)F6.5-1 (0)
F6.5-2 (0)
F6.5-3 (5)
F6.5-4 (0) (5)6.6-1 (0)
(UNN0 5BERED P AGE) (0)

.

#

P=
-

LD
N



EFFECTIV E PA GE LISTING
GIBBSSAR: VOLUME 3

7-1 (0) (1) (2) (6)*

7-ia (6)7-11 (0) (2) (3) (6)
7-iia (6)
7-iii (0) (9)
7-iv (0) (1) (2) (9)
7-iva (9)
7-ivb (9)
7-ive (9)
7.1-1 (0) (1)
7.1-2 (0) (1)
7.1-3 (0) (1) (3) (14)7.1-4 (0) (1) (3) (9)
7.1-5 (0) (1) (9)
7.1-6 (0) (1) (14)7.1-7 (1)
7.1-8 (1) (14)
7.1-9 (1) (3) (14)7.1-10 (1) (14)
7.1-11 (1) (14)7.1-12 (1) (14)
7.1-13 (1)
7.1-14 (1) (3) (4) (14)
7.1-15 (1) (13)
7.1-15a (13)
7.1-15b (13)
7.1-15c (14)
7.1-16 (1) (14)
7.1-17 (1) (14)
7.1-18 (1) (14)
7.1-18a (14)
T7.1-1 SH. 1 (8) (13)

{ T7.1-1 SH. 2 (8) (13)
T7.1-1 SH. 3 (8) (13)i

T7.1-1 SH. 4 (8) (13),
1 T7.1-1 SH. 5 (8) (13)
i T 7.1 - 1 SH. 6 (8)
| T7.1-1 SH. 7 (8) (13)
i T7.1-1 SH. 8 (8) (13)

T7.1-1 SH. 8a
!

(13)
T7.1-1 SH. 9 (8)

| T 7.1 - 1 SH. 10 (8)
| 7.2-1 (0) (1) (13)

7.3-1 (0) (1) (3) (5) (6)-
* 7.3-2 (0) (1) (5)g

7.3-2a (1)
1 7.3-3 (0) (1) (5) (6) (9) (13)"7.3-3a (6) (9) (13)

7.3-4 (0) (1) (6) (9),

7.3-4a N (6)
LD
u



EFFECTIVE P A GE LISTING
GIBBSSAB: VOLO9E 3

7.3-5 (0) (1)
7.3-6 (0) (1) (3)
7.3-7 (0) (3-deleted)
7.3-8 (0) (1) (3) (6)
7.3-9 (0) (1)
7.3-10 (0) (1) (3) (6) (9)
7.3-11 (0) (1) (3)
7.3-12 (0) (1) (3)
7.3-13 (0) (2) (5)
7.3-14 (0) (1) (2) (3) (13)

,

7.3-14a (2) (13)
7.3-15 (0) (2) (3) (5) (6)
7.3-15a (1) (5) (6)
7.3-16 (0) (1) (6)
7.3-16a (6)
7.3-17 (0) (1) (9)

d 7.3-18 (0) (1) (2)
| 7.3-19 (2) (3) (13)

7.3-19a (13)
7.3-20 (2)' 7.3-21 (2)
7.3-22 (2) (3)
7.3-23 (2) (3)
7.3-24y (2) (3)

, 7.3-25 (2) (3)
8 7.3-26 (2) (3)
| T7.3-1 S H. 1 (13)
{ T7.3-1 SH. 2 (13)
|

T7.3-1 SH. 3 (13)
T7.3-1 SH. 4

! (13)
T7.3-1 SH. 5 (13)

| T7.3-1 SH. 6 (13)
| F7.3-1 SH. 1 (9)

F7.3-1 SH. B (9)
F7.3-1 SH. C (9)
F7.3-1 SH. D (9)
F7.3-1 SH. 1 (0) (9)

[ F7.3-1 SH. 1A (9)
F7.3-1 SH. ''g (9)
F7.3-1 SH. (9)

| F7.3-1 S'8 (9)
F7.3-1 S. (0) (9)
F7.3-1 W SB (9).

F7.3-1 45m SH. 2B (9)
F7.3-1 _. SH. 2C (9)
F7.3-1 SH. 2D (9)

| F7.3-1 SH. 2B (9)I\)F7.3-1 SH. 2F (9)! F7.3-1 kJl SH. 2G (9)
! F7.3-1 45= SH. 3 (0) (1) (9 deleted)
| F7.3-1 SH. 4 (0) (1) (6) (9 deleted)
t



EFFECTIV E P AGE LISTING
GIBBSSAR: VOLUME 3

F7.3-1 SH. 5 (0) (2) (9 deleted)F7.3-1 SH. 6 (0) (2) (9 deleted)F7.3-1 SH. 7 (0)' (2) (9 deleted)F7.3-1 SH. 8 (0) (2) (9 deleted)i

F7.3-1 SH. 9 (0) (2) (9 deleted) (11)'
F7.3-1 SH. 9A (11)! F7.3-1 SH. 9B (11)| F7.3-1 SH. 10 (0) (1) (9)F7.3-1 SH. 104 (9)F7.3-1 SH. 10B (9)F7.3-1 SH. 10C (9)l F7.3-1 S H. 11 (9)

} F7.3-1 SH. 114 (9)
| F7.3-1 SH. 12 (9)F7.3-1 SH. 13
I (9)F7.3-1 SH. 13A (9)
} F7.3-1 SH. 14 (9)F7.3-1 SH. 15 (9)F7.3-1 SH. 16 (9)F7.3-1 SH. 16A (9)F7.3-1 SH. 16B (9)F7.3-1 SH. 16C (9)
| F7.3-1 SH. 16D (9)

F7.3-2 SH. 1 (es (1)
F7.3-2 SH. 2 (v) (1)
F7.3-2 SH. 3 (0) (1)
7.4-1 (0) (1) (6) (13)7.4-1a (6) (13)7.4-1b (13)7.4-2 (0) (1) (6)

I 7.5-1 (0) (1) (6)7. 5- 2 (1)
7.5-3 (1) (6)
7.5-4 (1)
T7.5-1 SH. 1 (0) (1) (6)
T7.5-1 SH. 2 (0) (1) (6)
T7.5-1 SH. 3 (0? (1-deleted)
7.6-1 (0) 'o) (13)7.6-1a (6) (13)7.6-1b (6) (13)7.6-1c (13)7.6-2 (0) (6) (13)__.

7.6-3 (0) (1) (6) (13)7.6-3a (6) (13)
'

7.6-4 JD* (0) (1) (6) (13)7.7-1 (0) (1) (3)
-*

7.7-1a (1) (2) (3)
7.7-1b rs) (1) (2) (3) (4)
7.7-Ic (2) (3) (4) (6)(y,
7.7-Id (3)

i 7.7-2 kJ' (0) (1) (2) (4)
f



EFFECTIVE PAGE LISTING
GIBBSSAB: VOLUME 3

7.7-3 (3)
T7.7-1 (14)F7.7-1 (1) (2)
F7.7-2 (2)
7.8-1 (0) (1) (2)
7.8-2 (0) (1) (2)
7.8-2a (2)
7.8-3 (1) (2)
7.8-3a (2)

! 7.8-4 (1) (2)
I 7.8-5 (1) (2)
| 7.8-Sa (2)

7.8-6, (1) (2) (13)
7.8-7

} (1) (2) (3)
7.8-8 (3)

| 8-i (0) (1) (10)
| 8-11 (0) (1) (10)

8-iia (11)
B-iii (0) (1) (10)
8-iv (0) (1) (10)
8.1-1 (0) (1) (10)
8.1-2 (0) (10)
8.1-3 (0) (10)
8.1-4 (0) (10) (15)
8.1-5 (0) (10)
8-1-Sa (10)
8.1-6 (0) (10)
8.1-7 (0) (10)
8.1-8 (0) (10)
8.1-9 (0) (10)
8.1-10 (0) (10)
8.1-11 (0) (1) (10)
T8.1-1 SH. 1 (0) (1) (10)
T8.1-1 SH. 2 (0) (1) (10)
T8.1-1 SH. 3 (0) (1-deleted)g
T8.1-2 SH. 1 (10)
T8.1-2 SH. 2 (10)
T8.1-2 SH. 3 (10) (11)
T8.1-2 SH. 4 (10)
T8.1-2 SH. 5 (10)
8.2-1 (0) (10) (15}8.3-1 (0) (1) (10)
8.3-ta (11)
8.3-2 (0) (10) (15)
8.3-3 (0) (1) (10) (15)__,

8.3-4 (0) (10)
8.3-5 kJ' (0) (10)
8.3-6 42* (0) (10) (12) (15)
8.3-6a - (10) (15)
8.3-7 (0) (10)
8.3-8 ps) (0) (10) (15)

LD
Ch



EFFECTIVE PAGE LISTING
GIBBSSAR: VOLUME 3

8.3-9 (0) (1) (10)
8.3-9a (10)
8.3-9b (10)
8.3-9c (10)
8.3-9d (10) (15

(15))8.3-9e
8.3-10 (0) (1) (10) (15)
8.3-11 (0) (1) (11)
8.3-11a (10)
8.3-12 (0) (10) (15)
8.3.12a (10) (15)
8.3-13 (0) (1) (10)
8.3-13a (10)
8.3-14 (0) (1) (10)
8.3.14a (10)
8.3-15 (0) (1) (10)
8.3.15a (10)
8.3-16 (0) (10)
8.3-17 (0) (10)
8.3-18 (0) (11)
8.3-18a (11)
8.3-19 (0) (1) (2) (10)
8.3-20 (0) (1) (10)
8.3-21 (0) (1) (10)
8.3-21a (10)
8.3-22 (0) (1) (10)
8.3-23 (0) (1) (10)
8.3-24 (0) (1)
8.3-25 (0) (1) (10)
8.3-26 (0) (1) (10)
8.3-27 (0) (1) (11)
8.3-27a (10)
8.3-28 (0) (1) (10)
8.3-28a (1) (10)
8.3-29 (0) (10)
8.3-30 (0) (1) (11) (15)
8.3-30a (15)
8.3-31 (0) (1) (10)
8.3-31a (1) (10)
8.3-32 (0) (10)
8.3-32a (10)_

8.3-33 (0) (10)L38.3-34 (0) (10)
8.3-35 42" (0) (1) (15)
8.3-35a "

(15)
8.3-36 (0) (1)
8.3-37 ps) (0) (1) (10 deleted)
8.3-38 ty, (0) (1) (10 deleted)
8.3-39 (0) (10 deleted)'d8.3-40 (0) (10 deleted)
8.3-41 (0) (10)



EFFECTIV E P AGE LISTING
GIBBSSAE: VOLUME 3

8.3-42 (0) (10)
8.3-43 (0) (10)
8.3-44 (0) (1)
T8.3-la SR. 1 (0) (12)
T8.3-la SH. 2 (0) (12)
T8.3-la SH. 3 (0) (12)
T8.3-1a SH. 4 (0) (12)
T8.3-la 58. 5 (0) (12)
T8.3-1a SH. 6 (0) (12)
T8.3-la SH. 7 (0) (12)
T8.3-1a SH. 8 (0) (12)
T8.3-la SH. 9 (0) (12)
T8.3-la SH. 10 (12)
T8.3-1b SH. 1 (12)
T8.3-1b SH. 2 (12)
T8.3-1b SH. 3 (12)
T8.3-1b SH. 4 (12)
T8.3-1b SH. 5 (12)
T8.3-1b SH. 6 (12)
T8.3-1b SR. 7 (12)
T8.3-1b SH. 8 (12)
T8.3-1b SH. 9 (12)
T8.3-1b SR. 10 (12)
T8.3-1b SH. 11 (12)
T8.3-2 SH. 1 (0) (12)
T8.3-2 SH. 2 (0) (12)
TS.3-2 SH. 3 (0) (12)
T8.3-2 SH. 4 (0) (1) (12)
T8.3-2 SH. 5 (0) (12)
T8.3-2 58. 6 (0) (12)
T8.3-2 SH. 7 (0) (12)
T8.3-2 SH. 8 (0) (12)
T8.3-2 SH. 9 (12)
T8.3-2 SH. 10 (12)
T8.3-3 SH. 1 (0)
T8.3-3 SH. 2 (0)
T8.3-3 SH. 3 (0)
T8.3-3 SH. 4 (0)
T8.3-3 SH. 5 (0)
T8.3-3 SH. 6 (0)j
T8.3-3 SH. 7 (0)__,

i T8.3-3 SR. 8 (0)
| T8.3-3 L37 SH. 9 (0)

T8.3-3 Jbm SH. 10 (0)
SH. 11 (0)T8.3-3 --.

T8.3-3 SH. 12 (0)
T8.3-3 SH. 13 (0)p;

| T8.3-3 SH. 14 (0)
T8.3-3 LJ' SH. 15 (0)
T8.3-3 C33 SH. 16 (0)
T8.3-3 SH. 17 (0)



EFFECTIVE P AGE LISTI NG
GIBBSSAR: VOLUME 3

T8.3-3 SH. 18 (0)
T8.3-3 SH. 19 (0) (1)
T8.3-4 (0) (10)
T8.3-5 (0) (10)
T8.3-6 -SH. 1 (0)
T8.3-6 SH. 2 (0)
T8.3-6 SH. 3 (0)
T8.3-6 SH. 4 (0)
T8.3-6 SH. 5 (0)
T8.3-6 SH. 6 (0)
T8.3-6 SH. 7 (0)
T8.3-6 SH. 8 (0)
T8.3-6 SH. 9 (0)
T8.3-6 SH. 10 (0)
T8.3-6 SH. 11 (0)
T8.3-6 SH. 12 (0)
T8.3-7 SH. 1 (0) (13)
T8.3-7 SH. 2 (0) (13)
T8.3-7 SH. 3 (0) (13)
78.3-7 SH. 4 (0) (13)
T8.3-8 (to)
F8.3-1 (0) (2) (10)
F8.3-2 (0) (10)
F8.3-3 (0) (10)
F8.3-4 (0) (10)
F8.3-5 (0) (10)
F8.3-6 (0) (10)
F8.3-7 (0) (10)
F8.3-8 (0) (10)
F8.3-9 (0) (10 deleted)
F8.3-10 (0) (10 deleted)
F8.3-11 (0) (10 deleted)
8.4-1 (0) (10) (15)
8.4-2 (10) (15)
8.4-2a (15)
8.4-3 (10)
T8.4-1 SH. 1 (0) (1) (10 deleted)
T 8. 4- 1 SH. 2 (0) (1) (10 deleted)
T8.4-1 SH. 3 (0) (1) (10 deleted)
T8.4-1 SH. 4 (0) (1)
(12 unnumbered
contents pages
Section 9) (0) (2-deleted)
9-i (2) (6)
9-il (2) (6)
9-111 (2) (6)-
9-iiia (6)
9-iv C (2) (6)
9-iva J= (6)
9-v s (2) (6)
9-vi (2)

N
w
4



EFFECTIVE PAGE LISTING
GIBBSSAR: VOLUME 3

9-vii (2) (6)
9-viii (2) (6)
9-viiia (6)
9-ix (2) (6)
9-ixa (6)
9-x (2) (6)
9-za (6)
9-zi (2) (6)
9-zia (2) (6)
9-zii (2) (6)
9.1-1 (0) (2) (6)
9.1-la (6)
9.1-2 (0) (2) (6)
9.1- 2 a (2) (6)
9.1-2b (6)
9.1-3 (0) (2) (9)
9.1-3a (6)
9.1-4 (0) (2) (10)
9.1-5 (0) (2)
9.1-Sa (2)
9.1-6 (0) (2) (6)
9.1-6a ( 2) (6)
9.1-7 (0) (1) (10)
9.1-7a ( I)
9.1-8 (0)
9.1-9 (0) (1)
9.1-10 (0) (1) (2) (10)
9.1-10a (1) (10)
9.1-11 (0) (1) (2) (6)
9.1-12 (0) (1) (2) (6)
9.1-12a (6)
9.1-13 (0) (1) (2) (10)
9.1-14 (0) (1) (10)
T9.1-1 (0) (1) (6)
T9.1-2 (0) (1)
T9.1-3 SH. 1 (0) (1)
T9.1-3 SH. 2 (1)
T9.1-4 SH. 1 (0) (1)
T9.1-4 SH. 2 (1)
T9.1-4 SS. 3 (0) (1)
T9.1-4 SS. 4 (1)L3T9.1-5 SH. 1 (0) (1) (10)
T9.1-5 dD" SH. 2 (0) (1) (10)
T9.1-6 (6)--*

F9.1-1 (0) (1) (2) (6-deleted)
F9.1-2 ps) (0) (1) (2) (6-d e le te d)
F9.1-3 (0) (4) (6) (10)cys
F9.1-3a SH. 1 (6)
F9.1-3a C:3 SH. 2 (6) (10)
F9.1-3b SH. 1 (6)
F9.1-4 (0)



EFFECTIV E PAGE LISTIN G
GIBBSSaa: voLust 3

F9.1-5 (2) (6)
9.2-1 (0) (6) (9) (11)
9.2-la (6) (9)
9.2-2 (0) (9) (11)
9.2-3 (0) (9) (11)
9.2-4 (0) (1) (11)
9.2-5 (0) (1) (9) (11)
9.2-6 (0) (9) (11)
9.2-6a (11)
9.2-7 (0) (4) (9) (11)
9.2-8 (0) (2) (4) (9) (11)
9.2-8a (9)
9.2-9 (0) (9) (11)
9.2-10 (0) (4) (9) (11) (15)
9.2-10a (15)
9.2-11 (0) (6) (9) (11)
9.2-12 (0) (1) (6) (9)
9.2-12a (6)
9.2-13 (0) (1) (6) (9)
9.2-13a (6) (9)
9.2-14 (0) (1) (2)
9.2-15 (0) (1)
9.2-16 (0) (1) (A) (9) (11)
9.2-17 (0) (1) (9) (11)
9.2-18 (0) (1) (6) (9) (11)
9.2-18a (6) (9)
9.2-19 (0) (9)
9.2-20 (3) (9) (11)
9.2-20a (9) (11)
9.2-21 (0) (9) (11)
9.2-22 (0) (9) (11)
9.2-23 (0) (1) (9) (11)
9.2-24 (0) (9) (11)
9.2-25 *4) (9) (11)s
9.2-26 (0) (1) (6) (9) (11)
9.2-26a (6)
9.2-27 (0) (1) (6) (9) (11)
T9.2-1 SH. 1 (0) (1) (9) (11)
T9.2-1 SH. 2 (1) (9) (11)
T9.2-2 SH. 1 (0) (1) (9) (11)
T9.2-2 SH. 2 (1) (9) (11)
T9.2-3 (0) (1) (9)--*

T9.2-4 m (0)
T9.2-5 43, SH. 1 (0) (1) (6)
79.2-5 SH. 2 (0) (1) (6)__,

T9.2-6 SH. 1 (0) (1) (4) (9) (11)
T9.2-6 SH. 2 (0) (1) (2) (4) (9) (11)
T9.2-6 PN) SH. 3 (0) (1) (2) (4) (9) (11)
T9.2-6 C7N SH. 4 (1) (4) (9) (11)
T9.2-6 58. 5 (1) (2) (4) (9) (11)__.

79.2-6 SH. 6 (1) (2) (4) (9) (11)



EFFECTIVE PAGE LISTING
GIBBSSAR: VOLUME 3

T9.2-6 SH. 6a (9) (11)
T9.2-7 SH. 1 (0) (1) (4) (9) (11)
T9.2-7 SH. 2 (0) (1) (2) (4) (9) (11)
T9.2-7 SH. 3 (0) (1) (2) (4) (9) (11)
T9.2-7 SH. 4 (1) (4) (9) (11)
T9.2-7 SH. 5 (1) (2) (4) [9) (11)
T9.2-7 SH. 6 (1) (2) (4) (9) (11)
T9.2-7 S H. 6a (9) (11)
T9.2-8 SH. 1 (0) (1) (9)
T9.2-8 SH. 2 (0) (1) (9)
T9.2-8 SH. 3 (0) (1) (9)
T9.2-9 SH. 1 (0)
T9.2-9 SH. 2 (0)
T9.2-10 (0) (1) (6) (15)
T9.2-11 (0)
T9.2-12 (0) (1)
T9.2-13 (0) (6-deleted)
T9.2-14 (2)
F9.2-1 (0) (6) (9) (10) '

F9.2-la SH. 1 (6)
F9.2-2b SH. 1 (6)
F9.2-2 (0) (6) (9) (10)
F9.2-3 (0) (2) (4) (6) (11)
F9.2-4 (0) (2) (4) (6) (15)
F9.2-4a 58. 1 (6) (10) (15 deleted)
F9.2-4a S R. 2 (6) (15 deleted)
F9.2-4a SH. 3 (6) (15 deleted)
F 9. 2-4 b SH. 1 (6) (15 deleted)
F9.2-4b SH. 2 (6) (15 deleted)
F9.2-5 (0) ( 2) (9) (10)
F 9. 2- 6 (0) (2) (9) (10)
F9.2-7 (0) (1) (6)
9.3-1 (0) (1) (4)
9.3-2 (0) (1)
9.3-3 (0) (4)
9.3-4 (0) (2) (4)
9.3-ea (2) (4) (11)
9.3-4b (2) (11)
9.3-5 (0) (1) (2) (4) (11)
9.3-Sa (2) (11)
9.3-6 (0)
9.3-7 ,,e (0) (1) (11)
9.3-8 (0) (2) (11)(y3
9.3-8a (2)
9.3-9 JP" (0) (2) (11)
9.3-9a *

(2) (11)
9.3-9b (2) (11)
9.3-9c ps) (11)
9.3-10 c7s (0) (2) (6)
9.3-10a (6) (10)IN9.3-11 (0) (1) (2) (b) (10)



EFFECTIVE PAGE LISTING
GIBBSSAR: VOLUME 3

9.3-12 (0) (1) (10)
9.3-12a (10)
9.3-13 (0) (1) (6)
T9.3-1 (0) (2)
T9.3-2 (0) (2)
T9.3-2 (co n t. ) (0) ( 2-dele ted)
T9.3-2 (c o n t. ) (0) (2-deleted)
T9.3-2 SH. 1 (0) (2-deleted)
T9.3-2 SH. 2 (0) (2-deleted)
T9.3-2 SH. 3 (0) (2-deleted)
T9.3-2 SH. 4 (0) (2-deleted)
T9.3-3 (2)
T9.3-4 SH. 1 (2)
T9.3-4 SH. 2 (2)
79.3-4 SH. 3 (2)
79.3-4 SH. 4 (2)
9.3-5 (4)
9.3-Sa (10)
T9.3-6 (6)
F9.3-1 (0) (2)
F9.3-2 (2) (6)
F 9. 3- 2a SH. 1 (6)
F9.3-2b SH. 1 (6)
F9.3-3 SH. 1 (6)
F9.3-3 SH. 2 (6)
F9.3-4 (6)
9.4-1 (0) (1) (6) (8)
9.4-la (6) (8-deleted)
9.4-2 (0) (1) (2) (5) (6) (8)
9.4-3 (0) (1) (6) (8)
9.4-Ja (8)
9.4-4 (0) (2) (6) (8)
9.4-5 (0) (1) (2) (8)
9.4-6 (0) (1) (2) (8)
9.4-6a (2) (8)
9.4-6b (8)
9.4-7 (0) (1) (2) (3) (5) (8)
9.4-7a (1) (8)
9.4-8 (0) (1) (3) (5) (6) (8)
9.4-9 (0) (1) (2) (6) (10)
9.4-9a (2) (6) (10)
9.4-10 (0) (1) (2) (3) (5) (6) (10)~~'9.4-10a (2) (3) (10 deleted)
9.4-11 (J7 (0) (1) (2) (5) (6) (10)
9.4-11a a=, (6) (to)
9.4-12 (0) (1) (10)_.
9.4-12a (10)
9.4-13 (0) (6) (10)
9.4-14 IN) (0) (1) (2) (5) (6) (10)
9.4-14a C3' (6) (10 deleted)
9.4-15 (ja (0) (1) (3) (5) (6) (10)



EFFECTIVE P&GY LISTING
GIBBSSAR: VOLUME 3

9.4-16 (0) (1) (2) (3) (5) (6) (10)
9.4-16a (2) (10)
9.4-17 (0) (1) (2) (b) (10)
9.4-18 (0) (1) (2) (10)
9.4~19 (0) (1) (2) (5) (6) (10)
9.4-20 (0) (1) (2) (10)
9.4-20a (2) (3) (10 deleted)
9.4-21 (0) (1) (3) (5) (6) (10)
9.4-21a (10)
9.4-22 (0) (1) (3) (5) (6) (10)
9.4-23 (0) (1) (3) (10)
9.4-23a (1) (3) (10)
9.4-24 (0) (1) (2) (3) (5) (10)
9.4-24a (2) (5)
9.4-25 (0) (2) (3) (10)
9.4-25a (2) (10)
9.4-26 (0) (1) (3) (5) (6) (10)
9.4-27 (0) (1) (2) (3) (10)
9.4-27a (3) (10)
9.4-28 (0) (1) (3) (6) (10)
9.4-28a (6) (10)
9.4-29 (0) (1) (10)
9.4-29a (10)
9.4-30 (0) (1) (2) (6) (10)
9.4-31 (0) (1) (2) (6) (10)
9.4-31a (2) (6) (10)
9.4-32 (0) (1) (2) (6) (10)
9. 4- 3 2a (10)
9.4-33 (0) (2) (3) (6) (10)
9.4-34 (0) (6)
9.4-34a (2) (6) (10)
9.4-35 (1) (2) (6) (10)
T9.4-1 (0) (1) (6) (10)
T9.4-2 (0) (1) (6) (10)
T9.4-3 (0) (1) (2) (8) (10)
T9.4-4 SS. 1 (0) (1) (2) (3) (10)
T9.4-4 SB. 2 (0) (1) (2) (3) (10)
T9.4-5 SB. 1 (0) (1) (3)
T9.4-5 SB. 2 (0)
T9.4-6 SB. 1 (0) (1) (2) (6)
T9.4-6 SB. 2 (0) (1) (2) (6)
T9.4-6 Sa. 2a (2) (6-leleted)
T9.4-6 SB. 3 (0) (1) (2) (6-deleted)---

T9.4-7 (y, (0) (1) (6)
T9.4-8 SH. 1 (0) (3) (5) (10)43,
T 9. 4 - 8 SB. 2 (0) (3) (5) (10)~~^
T9.4-8 Sa. 3 (0) (2)
T9.4-9 Sa. 1 (0) (1) (2) (3) (5) (10)
T9.4-9 rs) SH. 2 (0) (1) (2) (3) (5) (10)
9.4-10 Cy. (6)
9.4-11 (6)43,



EFFECTIVE P AGE LISTING
GIBBSSAB: VOLUME 3

9.4-12 (6) (10)
F9.4-1 (0) (2) (6) (8)
F 9. 4- 2 (0) (1-deleted) (5) (6)
F9.4-3 (0) (1-deleted) (6)
F9.4-4 (0) (1-deleted) (10)
F9.4-5 (0) (b) (9) (10)
F9.4-6 (0) (3) (5) (c) (9) (10)
F9.4-7 (0) (5) (10)
F9.4-8 (0) (2) (10)
F9.4-9 (0) (3) (5) (10)
F9.4-10 SH.1 (0) (2) (5) (10)
F9.4-10 SH.2 (10)
F9.4-11 (0) (2)
F9.4-12 (0) (3) (5) (10)
F9.4-13 (0) (2) (9)
F9.4-14 (0) (2) (5) (6) (10)
F9.4-15 (0) (2) (10)
F9.4-16 (0) (2) (8)
F9.4-17 (0) (2)
F9.4-18 (2)
F9.4-19 (10)
9. 5- 1 (0) (1) (8) (10)
9.5-2 (0) (8) (10)
9. 5- 2 a (10)
9.5-3 (0) (8)
9. 5-4 (0) (1) (8)
9.5-5 (0) (1) (8)
9.5-6 (0) (8)
9.5-7 (0) (8) (10
9.5-7a (10)
9.5-8 (0) (8)
9.5-9 (0) (8)
9.5-10 (0) (1) (8)
9.5-11 (0) (8)
9.5-12 (0) (8)
9.5-13 (0) (8)
9.5-14 (0) (1) (8)
9.5-15 (0) (1) (8)
9.5-16 (0) (1) (8)
9.5-17 (0) (8)__.
9.5-18 (0) (8)
9.5-19 kJ' (0) (1) (8) (15)
9.5-19a 42* (15)
9.5-20 ^ (0) (1) (8)
9.5-21 (0) (1) (8)
9.5-22 psy (0) (1) (8)
9.5-23 (0) (1) (8)C7'9. 5- 2 3a (8)
9.5-73b LJ' (8) (10)
9. 5-23 b 1 (10)
9. 5-2 3 c (8)



EFFECTIVE PAGE LISTING
GIBBSSAR: VOLU.9E 3

9.5-23d (8)
9. 5- 2 3 e (8)
9. 5- 2 3 f (8)
9. 5- 2 3g (8)
9. 5-2 3 h (8)
9.5-231 (8)
9.5-231 (8)
9.5-23k (8)
9.5-231 (8)
9.5-24 (0) (9) (11)
9.5-24a (9)
9.5-25 (0) (1) (9) (11)
9.5-254 (9) (11)
9.5.25b (11)
9.5-25c (9) (11)
9.5-25d (9) (11)
9.5-26 (0) (1) (9)
9.5-27 (0) (1) (9)
9.5-27a (9)
9.5-28 (0) (11)
9.5-28a (11)
9.5-28b (11)
9.5-29 (0) (1) (6) (11)
9.5-2ca (6) (10)
9.5-29b (10)
9.5-30 (0) (1) (6) (10)
9.5-30a (6) (10)
9.5-31 (0) (6) (9) (10)
9.5-32 (0) (1) (6) (9) (10)
9.5-32a (b) (9) (10)
9.5.32b (10)
9.5-32c (10)
9.5-32d (.0)
9.5-33 (1) (10)
9.5-34 (3) (7)
9. 5-3 4 a (7)
9.5-35 (3) (6)
9.5-35a (6)
9.5-36 (3)
T9.5-1 S3. 1 (0) (1) (11)

SB. 2 (0) ()) (11)T9.5-1 ---

T9.5-1 (J7 58. 3 (0)
T9.5-2 43, (0) (11)
T9.5-3 SS. 1 (0) (1) (2) (10)__.
T9.5-3 SB. 2 (0) (1) (10)
T9.5-4 (0) (1) (10)
T9.5-5 IN) (0) (1) (10)
T9.5-6 C7s (3)
T9.5-7 C7s SH. 1 (8)
T9.5-7 SH. 2 (8)
T9.5-8 (8)



EFFECTIV E PAGE LISTING
GIEBSSER: VOLUME 3

T9.5-9 (10)
T9.5-10 SH. 1 (10)
T9.5-10 SH. 2 (10)
T9.5-11 SR. 1 (10)
T9.5-11 SH. 2 (10)
T9.5-12 (10)
F9.5-1 (0) (8 deleted)
F9.5-11 (8)
F9.5-1B (8) (10)
F9.5-2 (0) (11)
F9.5-3 (0) (11)
F9.5-4 (0) (6) (10)
?9.5-5 (0) (6) (IG)
F9.5-6 (3) (6)
F9.5-7 (3)
F9.5-8 (10)
F9.5-9 (10)

-

P>
-

CT
N



EFFE2TIVE PAGE LISTING
GIBBSSAR: VOLUit 5

14-1 (0) (2)
14-11 (0)
14-111 (2)
14.1-1 (0) (1) (2)
14.1-2 (0) (2)
T14-1 sh. 1 (0) (1)
714-1 sh. 2 (0) (2)
T14-1 Sh. 3 (0)
T14-1 sh. 4 (0)
T14-1 Sh. 5 (0)
T14-1 Sh. 6 (0) (1)
T14-1 Sh. 7 (0) (1) (2)
T14-1 Sh. 7a (2)
T14-1 Sh. 8 (0) (2)
T14-1 Sh. 9 (0) (2)
14.2-1 (0)
144-1 (2)
141-2 (2)
F141-1 (2)
F144-2 (2)
F141-3 (2)
15-1 (0)
15-11 (0)
15-111 (0)
15-iv (0)
15-v (0)
15-vi (0) (3)
IS-vii (0) (3) (6)
15-viia (6)
15-viii (0)
15-ix (0)
15-x (0) (2) (6)
15-za (6)
15-zi (0) (2)
15.1-1 (0)
15.1-2 (0)
15.1-3 (0) (2) (4) (6)
15.1-4 (0) (1) (4) (6)
715.1-1 Sh. 1 (0) (1)
T15.1-1 Sh. 2 (0) (1) (4) (6)
T15.1-1 Sh. 3 (0) (4)
F15.1-1 -* (0) (4)
F15.1-2 (J7 (0) (4)
F15.1-3 p (0) (4)
F15.1-4 (0) (4)
15.2-1 (0) (1)
15.2-2 (0) (1) (2)
15.3-1 N (0)
15.4-1 CJ' (0)
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EFFECTIVE PAGE LISTING
GIBBSSAR: TOLUME 5

F15.6-1 (0) (4)
F15.6-2 (0) (4)
F15.6-3 (0) (4)
F15.6-4 (0) (4)
F15.6-5 (0) (3)
F15.6-6 (0) (3)
F15.6-7 (0) (3) (6)
F15.6-8 (0) (3) (6)
F15.6-9 (0) (3) (6)
F15.6-10 (0) (3) (6)
F15.6-11 (0) (3)
F15.6-12 (0) (3) (6)
F15.6-13 (0) (3) (6)
F15.6-14 (0) (3) (6)
F15.6-15 (0) (3)
F15.6-16 (0) (3)
F15.6-17 (0) (3) (6)
F15.6-18 (0) (3) (6)
F15.6-19 (6)
F15.6-20 (6)
15.7-1 (0) (2)
15.7-2 (0)
15.7-3 (0) (2)
15.7-4 (0) (2) (6)
15.7-4a (2) (6)
15.7-4b (6)
15.7-4c (6)
15.7-5 (0) (6)
15.7-6 (0) (2)
T15.7-1 Sh. 1 (0)
T15.7-1 Sh. 2 (0)
T15.7-2 (0) (2)
T15.7-3 Sh. 1 (0) (2)
T15.7-3 Sh. 2 (2) (3)
T15.7-4 Sh. 1 (2)
T15.7-4 Sh. 2 (2)
T15.7-4 Sh. 3 (2)
T 15. 7- 5 (2) (7)
F15.7-1 (0) (2) (6)
F15.7-2 (0) (2) (6)
F15.7-3 (0) (2)
F15.7-4 (0) (2)
F15.7-5 (0) (2) (6)g
F15.7-6 (0) (2) (6)
F15.7-7 A (0) (2) (7)
F15.7-8 (0) (2) (7)^

F15.7-9 (2) (6) (7)
F15.7-10 ps) (2) (6) (7)
15.8-1 q (0)

CD



EFFECTIVE PAGE LISTING
GIBBSSAR: VOLUME 5

15.&-1 (3)
15. &- 2 (3)
15.1-3 (3) (4)
15.&-4 (3) (4) (6)
15.1-5 (3) (6) (7)
T15.4-1 Sh. 1 (3)
T15.1-1 Sh. 2 (3)
i (0) (1)
11 (0) (1)
iii (0) (1)
iv (0) (1)
v (0) (1)
vi (0) (1)
vii-a (0) (1)
viii (0) (1)
ix (0) (1)
x (0) (1)
zi (0) (1)
zii (0) (1)
xiii-a (0) (1)
riv (0) (1)
xv (0) (1)
xvi (0) (1)
xvii (0) (1)
xviii (0) (1)
0-1 (0)
0-2 (0)
1-1 (0)
1-2 (0)
1-3 (0)
1-4 (0)
1-5 - (0)
1-6 m (0)
1-7 (0)p
1-8 (0)
2-1 (0)
B2-1 (0)
3/4 0-1 N (0)
3/4 1-1 y (0)

(0)3/4 2-1 -
3/4 3-1 (0)
3/4 3-2 (0)
3/4 3-3 (0)
3/4 3-4 (T3.3-6) (0) (1)
3/4 3-5 (T3.3-6 cont) (0) (1)
3/4 3-6 (T4.3-3) (0)
3/4 3-7 (0) (1)
3/4 3-8 (0)
3/4 3-9 (T3.3-7) (0)



EFFECTIVE PAGE LISTING
GIBBSS&B: VOLUME 5

3/4 3-10 (T4.3-4) (0)
3/4 3-11 (0)
J/4 3-12 (0)
3/4 3-13 (T3.3-9) (0)
3/4 3-14 (T4.3-6) (0)
3/4 3-15 (0)
3/4 4-1 (0)
3/4 4-2 (0)
3/4 4-3 (0)
3/4 4-4 (0)
3/4 4-5 (0)
3/4 4-6 (0)
3/4 4-7 (0)
3/4 4-8 (0)
3/4 4-9 (0)
3/4 4-10 (0)
3/4 4-11 (0)
3/4 4-12 (T4.4-2) (0)
3/4 4-13 (0)
3/4 4-14 (0)
3/4 4-15 (0)
3/4 4-16 (0)
3/4 4-17 (0)
3/4 5-1 (0)
3/4 5-2 (0)
3/4 5-3 (0)
3/4 5-4 (0)
3/4 5-5 (0)
3/4 5-6 (0)
3/4 6-11 (0)
3/4 6-2a (0)
3/4 6-3a (0)
3/4 6-4a (0)
3/4 6-Sa (0)

(0)3/4 6-6a ,

3/4 6-74 (0)
3/4 6-84 (0)
3/4 6-9a 42" (0)

" (0)3/4 6-101
3/4 6-11a (0)
3/4 6-124 ps) (0)

(0)3/4 6-13a .,a
3/4 6 14a (0)

IN3 (0)3/4 6-151
3/4 6-164 (0)
3/4 6-171 (73.6-1) (0) (1)
3/4 6-181 (T3.6-1 con t) (0) (1)
3/4 6-191 (T3.6-1 cont) (0) (1)
3/4 6-204 (T3.6-1 cont) (0) (1)



EFFECTIVE P AGE LISTI NG
GISBSS&B: VOLUME 5

3/4 6-211 (T3.6-1 con t) (0) (1)
3/4 6-221 (T3.6-1 cont) (0)
3/4 6-23& (T3.6-1 cont) (0)
3/4 6-244 (T3.6- 1 cont) (0) (1)
3/4 6-251 (T3.6-1 cont) (0) (1)
3/4 6-26& (0)
3/4 6-271 (0)
3/4 6-281 (0)
3/4 6-294 (0)
3/4 6-301 (0)
3/4 6-1B (0)
3/4 6-1C (0)
3/4 6-1D (0)
3/4 7-1 (0)
3/4 7-2 (T3.7-1) (0)
3/4 7-3 (T3.7-2) (0)
3/4 7-4 (T4.7-1) (0)
3/4 7-5 (0)
3/4 7-6 (0)
3/47-7 (0)
3/4 7-8 (0)
3/4 7-9 (T4.7-2) (0)
3/4 7-10 (0)
3/4 7-11 [0)
3/4 7-12 (0)
3/4 7-13 (0)
3/4 7-14 (0)
3/4 7-15 (0)
3/4 7-16 (0)
3/4 7-17 (0)
3/4 7-18 (0)
3/4 7-19 (0)
3/4 7-20 (0)
3/4 7-21 (0)
3/4 7-22 (0)
3/4 7-23 (0)
3/4 7-24 (0)

(0) (10) (15)3/4 8-1 __.

3/4 8-2 (0) (10)ty,
3/4 8-3 (0) (10)
3/4 8-3a 4* (10)
3/4 8-4 (0) (10)*

3/4 8-4a (10)
3/4 8-4b rsj (10)
3/4 8-4c ma (10)
3/4 8- 5 (0) (15)(,4
3/4 8-6 (0)
3/4 8-7 (0)
3/4 8-8 (0) (10)
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EFFECTIVE PAGE LISTING
GIBBSSAR: VOLUME 5

5-2 (0)
5-3 (0)
6-1 (0)
171 (0)
17.1-1 (0)
17.2-1 (0)

,

i
i

l
I -
c

n

N
W



TABLE 18.0-1
NBC QUESTION STATUS

response Transmitted
Question unaber via A mend me n t

005.1 6
005.2 6
005.3 6
005.4 6
005.5 This guestion to

be withdrawn per
meeting with MEC
on 11-07-78

010.1 2
010.2 2
010.3 2
010.4 2
010.5 2
010.6 2
010.7 2
010.8 2
010.9 2
010.10 2
010.11 2
010.12 2
010.13 6
010.13A 8
010.14 6
010.15 6
010.16 8
010.17 6
010.18 6
010.19 6, 10
010.20 6
010.21 6
010.22 6
010.23 6
010.24 6
010.25 6

6010.26 -
6010.27 g

010.28 6
O010.29 6
"010.30 6

010.31 6, 10
010.32 IV 6

6010.33 q
010.34 7

Amendment 15



TABLE 18.0-1 (Con tin ued)
NEC QUESTION STAIUS

response Transmitted

Question Number via Amendment

010.35 6

010.36 6

010.37 6

010.38 6
010.39 none received
010.40 6
010.41 6
010.42 none received
010.43 0

010.44 6

010.45 6
010.46 6
010.47 6

010.48 6
010.49 6
010.50 6
010.51 6
010.52 6
010.53 6

010.54 6
010.55 6
010.56 6
010.57 6
010.58 6
010.59 7

010.60 6
010.61 6
010.62 6
010.63 6

010.64 8
010.65 6

010.66 7

010.67 6g
010.68 6

O010.69 6

010.70 6"

010.71 6
6010.72 N
6010.73 y

010.74 6
N 6010.75

010.76 none received
010.77 none received

Amendment 13



TABLE 18.0-1 (Cont in ued)
NRC QUESTION STATUS

response Transmitted
Question Number via Amendment

010.78 10
010.79 10
010.80 10
010.81 10
010.82 10
010.83 10
010.84 10
010.85 to

010.86 10
010.67 10
010.88 14
010.89 11
010.90 15
010.91 10
010.92 10
010.93 10
010.94 10
010.95 10
010.96 10
010.97 10
010.98 10
010.99 10
010.100 10
010.101 10
010.102 14
010.103 10
022.1 2
022.2 8
022.3 2
022.4 2
022.5 2, 6
022.6 6
022.7 7
022.8 6

8022.9 __

6022.10 U022.11 6
022.12 O 6

6022.13 -^

022.14 6
6022.15 N

022.16 6q
022.17 6

CO

A mendment 13



TABLE 18.0-1 (Continued)
NBC QUESTION STATUS

response Transmitted
Question Eumber via Amendment

022.1d 6
022.19 6
022.20 6
022.21 6
022.22 6
022.23 7
032.1 2
032.2 2
034.3 2
032.4 2
032.5 2
032.6 2
032.7 2
032.08 13
032.09 13
032.10 13
032.11 none received
032.12 13
032.13 13
032.14 13
032.15 14
032.16 13
032.17 13
032.16 13
032.19 13
032.20 13
032.21 13
032.22 13
032.23 13
032.24 13
OJ2.25 1J
032.20 13
032.27 14
032.28 13
032.29 13-

032.30 13g
032.31 13
032.32 O 13

" 10040.1
040.2 14
040.3 N 10
040.4 10q
040.5 10

Amendment 15



TABLE 18.0-1 (Continued)
NEC QUESTION STA10S

response Transmitted
Question Number via Anecdaent

040.6 10
040.7 10
040.8 10,15
040.9 10
040.10 10
040.11 10
040.12 10
040.13 10
040.14 10
040.15 10

040.16 10
040.17 10
040.18 10
040.19 10
040.20 10,15
040.21 10
040.22 10
040.23 10
040.24 10
040.25 10
040.26 10
040.27 10
040.28 10
040.29 10
040.30 11

040.31 10,15

040.32 12

040.33 10

040.34 10

040.35 11

040.36 11

040.37 31

040.38 to

040.39 10
040.40 11

~
040.41 II

040.42 W 11

040.43 A 11
11040.44 -

040.45 11

040.46 10
040.47 to

040.48 Q 10
C~D

Amendment 15



O

TABLE 18.0-1 (Continued )
NBC QUESTION STATUS

response Transmitted
Question Number via amendment

040.49 10
040.50 10
040.51 14
040.52 10
040.53 10
040.54 10
040.55 10
040.50 10
040.57 10
040.58 10
040.59 10
040.60 10
040.61 10
040.62 10
040.63 10
040.64 10
040.65 10
040.66 10
040.67 11

040.68 11

040.69 10
040.70 11

040.71 to

040.72 11

040.73 10
040.74 11

040.75 11

040.76 15
040.77 15
040.78 15
040.79 15
040.80 15
040.81 15
040.82 15
040.83 15___.

040.84 15
040.85 15

D 2111.1
" 2111.2

111.3 2
1?1.4 N 2

4111.5 g
111.6 4

Amendment 15



TABLE 18.0-1 (Contin ued)
NEC QUESTION STATUS

response Transmitted
Question Number via Amendment

111.7 2
111.8 2
111.9 2
111.10 2
111.11 2
111.12 2

111.13 2
111.14 2
111.15 2
111.16 2
111.17 2
111.18 2
111.19 4
111.20 4, 7, 11

111.21 5
111.22 2
111.23 2
111.24 2, 4
111.25 4
111.26 2

111.27 2
111.28 2
111.29 4
111.30 4

111.31 4

111.32 4

111.33 4

111.34 4

111.35 4

111.36 4

111.37 4

111.38 4

111.39 4
"

111.40 7

111.41 W 7
111.42 p 7

8, 11111.43 s
111.44 7

111.45 7
N 7'

111.46

| 111.47 @ 7

111.48 N 7
| 7111.49

I Amendment 15
|



TABLE 18.0-1 (Continued)
NBC QUESIION STATUS

response Transmitted
Question Number via Amendment

111.50 7
111.51 7
111.52 7
111.53 7
111.54 7
111.55 9
111.56 9
121.I 2
121.2 2
121.3 5
121.4 5
121.5 5
122.1 4
122.2 4
122.3 5
122.4 4
122.5 4
122.6 5
122.7 9
122.8 9
322.9 9
122.10 9
122.11 9
131.1 2
131.2 4
131.3 2
General Comments A 6
General Comments a 5
131.1 5
131.2 5
131.3 5
131.4 5
131.5 5
131.6 5
131.7 5
131.8 5

"
131.9 5
131.10 W 6
131.11 5> 6

5131.12 s
131.13 5
131.14 5

N 5131.15
CJO
u

Amendment 15



TABLE 18.0-1 (Continued)
NRC QUESTION STATUS

response Transmitted
Question Musber via Amendment

131.16 5
131.17 5
131.18 5
131.19 5
131.20 5
131.21 5
131.22 5
131.23 5
131.24 5
131.25 5
131.26 5
131.27 5
131.28 5
131.29 5
131.30 5
131.31 5
131.32 6
131.33 5
131.34 6
131.35 5
131.36 5
131.37 7

131.38 5
131.39 5
131.40 5
131.41 5
131.42 5
131.43 5
131.44 5
131.45 5
131.46 5

5131.47 _

131.48 5g
131.49 5

O 5131.50
131.51 5"

131.52 8
131.53 N 5

5131.54 y
131.55 5

O131.56 8
131.57 8
131.58 8

h Amendment 15



TA8LE 18.0-1 (Continued)
NEC QUESTION SIATUS

response Transmitted
Question Muaber via Amendment

131.59 8
131.60 8
131.61 8
131.62 8
131.63

b131.64
131.65 8
131.66 8
131.67 8
131.68 8
131.69 8
131.70 8
131.71 8
131.72 8
131.73 8
131.74 8
131.75 8
131.76 8
212.1 4
212.2 5
212.3 5
212.4 5
212.5 4
212.6 5
212.7 5
212.8 4
212.9 4
212.10 4 and 5
212.11 5
212.12 5
212.13 4
212.14 5

"
212.15 4
212.16 W 4 and 5
212.17 5:n. 4

4212.18 -
212.19 5
212.20 4

N212.21 4
212.22 CO 5
212.23 W 5
212.24 5
212.25 5 and 7

Amendment 15



TABLE 18.0-1 (Continued)
NBC QUESTION STATUS

response Transmitted
Question Number via Amendment

212.26 4
212.27 4
212.28 4
212.29 7
212.30 7
212.31 7
212.32 7
212.33 7
212.34 7
212.35 8
212.36 7
212.37 7
212.38 7
221.1 7
222.1 8
222.2 8
222.3 8
222.4 response to be submitted

upon completion of
analysis

222.5 8
222.6 8
311.1 2
311.2 2
311.3 2
311.4 2
311.5 2
311.6 2
311.7 2
311.8 2
311.9 3
311.10 3"

311.1 LT1 6
311.2 4 7
311.3 5,

311.4 5
311.5 6
311.6 N 5
311.7 CO 5
311.8 & 6
311.19 8
311.20 8
311.21 8

Amendment 15



TABLE 18.0-1 (Cantinued)
NEC QUESTION STATUS

response Transmitted
Question busber via Amendment

320.1 2
320.2 2
321.1 6
321.2 o
321.3 6
321.4 6
321.5 6
321.6 6
321.7 6
321.6 6
321.9 6
321.10 6
321.11 6
321.12 6
321.13 6
321.14 6
321.15 6
321.1o 8
321.17 8
321.18 8
341.19 8
321.20 8
321.21 8
321.22 8
321.23 8
321.24 8
321.25 6
331.1 2
331.2 2
331.3 2
331.4 2_

331.5 2, 6
U 2331.6

331.7 b 2
6331.d -

331.9 7
6331.10 g

331.11 6
331.12 6
331.13 N 7
371.1 2
371.2 2
421.0 2

Amendment 15



TABLE 18.0-1 (Contin ued)
WRC QUESTION STATUS

response Transmitted
Question Number via Amendment

423.1 2
423.2 2
432.0 8

-s

(J1
4
-

N
CX3
CO

A mendment 15


