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NATHAN M. NEWMARK

CONSU1. TING ENGINEERING SERVICES 11la CIVit. ENGINEERING BUlt.DINC

UMSANA. IL.L.! Nots stoot

7 August 1968

Dr. Peter A.-Morris, Olrector
Olvis _lon of Reactor 1.lcens ing
U. 5. Atomic Energy Comniss ion
Wa s h i ng t on , D. C. 20545

. .

Re: Contract No. AT (49-5)-2667
,

. Oyster Creek Nuclear Power Plant - Unit No. 1
AEC Docket No. 50-219

Dear Dr. Morris:
.

We have reviewed the data submitted by the applicant in Amendment

No. 38 concerning "Selsmic Analys is Results of Feedwater Coolant in[ection

System." In this review we have given consideration to the f act that certain
'modifications are being made to permit the high pressure f eedwater sys tem to

- serve as an emergency core cooling sys tem. It is clear that t he s ys,t em ma y

f all to meet the requirements of Class I as a high pressure feedwater system and

'still be capable of supplying water for emergency core coollng, even if all

parts of it do not meet Class ! requirements. However, in order to Investigate

this problem, we have re-examined the capabilities of the various parts of the

system as tabuleted by the applicant .in pages 5-1 to 5-12 of Amendment No. 38,

and have made some s implified analyses based on the values of f requency and

danping given by the apolleant for the individual items in the system.

These rough calculations , made by me and reviewed by Dr. V. J. Hall,

Indicate that the following items,' identified by the numbers given by the

applicant in Amendment ' No. 38, in Group A, " Components Which Meet Class !

Requirements" are capable of meeting the design bas is earthquake of maximum
,

'

ground acceleration of 0.22g:
'

i .
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{f5 1. Condensate pumps
-

-

?. Steam jet air ejector intercondense r'

3 Steam Jet air ej ector af ter condenser

9 Low pressure feedwater heaters
.

11. Feedwater punes.

Our analysis indicates that the following items have a capability in

the range of 0.11 to 0.139 maximum ground acceleration;

4 Steam packing exhauster

5 condensate demineralizer cation tank
.

10. Feedwater heater drain coolers .*

12. Main condenser.

Our analysis also indicates that the remaining items have a capability

to res ist an earthquake of maximum ground acceleration of 0.15 to 0.18 ;9 :

O..

6. Condensate demineralizer anion tank
,

~.

7. Condensate demineralizer resin storage tank
f

8. Ollution hot water tank.
.

We have also looked at the group of components vader the applicant's

item B, " Components Vhich do Not Keet Class I Reqtirements" and verif y that

these have res is tances in the range of 0.03g to 0.05g in general, and appear.- .

to be capable of being strengthened, in accordance with the specifications set
t

by the applicant, for an increased capability. The applicant states in paragraph 7

on page 5-1 that such components will have a design capability no less than

0.059 ground acceleration. This trolles only a minor s trengthening for these

elements, which in general may not be required to have a cons iderably higher

cesIstance because they are i n mos t cases parts of redundant s ys tens , or they

are parts of the system that are not required to meet emergency core cooling

capabilltles.
.
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The analyses made by the applicant and those made by us are

conservative in some cases. Neverthe less , it is our conclus ion tha t the

modifications of the high pressure f eedwater sys tem described by the applicant

will not produce a s ptem f ully swet ing Class 1 requirements, s ince a number

of parts have a capablilty of the order of only half the maximum earthquake or

Just slightly greater. -

It is only fair to add, however, that in our opinion the modification

of the high pressure feedwater system to serve as an emergency core cooling

system 15 well conceived and the plans to carry out the modifications are as

conclete and ef f ect ive as seems f eas ible in the present s tage of cons t ruct ion

of the plant. In view of the requirements that this system will have to

perform, and in view also of the redundancies involved in this part of the

s ys t em, it is our opInlon that the modification is a desirable and reasonable '

t*J
one and has a good probability of being able to perform its emergency f unct ion,-

even for the maximum earthquake which is cons idered for this plant.

Very truly yours,.

h{ OI .. '.V .;o2

N. M. Newmark

b)w
cc: W. J. Hall
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APPENDIX 4

Table I-4-1, FOSAR (Oyster Creek)
.

Principal Design Features
.
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4 TECHNICAL DESCRIPTION OF THE FACILITY
-

4.1 Summary Plant Data

A summary of plant data is shown in Table 14-1.

The remainder of this section presents a brief technical description of the power plant, its arrangement,
the systems and equipment required to produce power, the auxiliary systems, and the backup safety-related
systems and equipment.

-

TABLE I 4-1

PRINCIPAL DESIGN FEATURES

Site

location Oyster Creek, New Jersey , Il
Size of Site Apprtximately 800 acres
Plant Ownership Jersey Central Power in Light Co.
Not Electrical Output 515 MW

Reactor Swr.@ A x t 1) .
!.Thermal Output, rated 1600 MW.,^
j

Reactor Pressure (core exit) 1000 psig 1

6Total Core Flow Rate 61 x 10 lb/hr
- *

6Steam Flow Rate 5.850 x 10 lb/hr

Core

Circumscribed Core Diameter 170.55 inches

. Fuel Assembly

Number of het Assemblies 560
' Fuel Rod Array 7x7,

Cladding Material Zircaloy 2
Fuel Material UO

'

2*

Active Fuel Length 144 inches
Cladding Outside Diameter 0. 570 inch
Cladding Thickness 0.0355 inch
Fuel Channel Material Zircaloy-4

Control System

Numberof Movable Control Rods 137

Shape of Movable Control Rods Cructform,

Pitch of Movable Control Rods 12.0 inch
g Control Material in Movable Control Rods Boron Carbide
V! . Type of Control Drives Bottom entry, hydraulic actuated

.

.
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_



- . . _ . . - .

'_. __
_ - -"

OCI !.4 2
.

+3

TADLE !.4 1 (Continued)

Control S' ystem (Continued)

Number of Temporary Control Curtains 248
Control of Reactor Power Output

Movement of control rods and
vsrlation of coolant flow rate.

Nuclear Design Data *

*

Initial Average Fuel Enrichmer.t .

2.10
Water /UO Volume Ratio (cold)2 2.38
Excess Reactivity of Clean Core

(Uncontrolled)at 680F 0.23 ok ,

.

Total Worth of Contro! 0.27 ok
Reactivity of Core with A!! Control Rods in 0.96 kegg

.

Worth of Standby Liquid Control System ~ 0.17 ok
o

Reactor Vessel-
I

Inside Diameter 17 ft 9 in.
Overall 14ngth (inside)

63 ft 10 in.
Design Pressure

1250 psig
,

Coolant Rectreuiation Loops

Location of Recirculation Loops inside containment tirywell
Number of Rectreulation Loops 5
Pfpe Size

26 inch
*

l
'

Primary Containment
'

Type

Design Pressure of Drywell Vesse!
. Pressure absorption

62 pelg
)Design Pressure of Absorption Chamber Vessel 35 psig
114a!. age Rate, maximum

0.5% free volume per day at 35 psig !

Secondary Containment

Type
Nnforced concrete and steel superstructure
' 'th metal siding.

Internal Design Pressure
0.25 psig

Inleskage Rate
100% free volume per day at 0,25 in, water
negative pressure

Structural Design

Seismic Resistance f
'

0.11 g
Sustained W!nd Loading,.

ASA design wind loadings for
Ocean County, New Jersey

.

.
_

% y

.

eggg,e@ .4M M '

sa e 7 - _ _ _ _ - . _i _ . _ _



,. , - . , . - . .. .

, . .. - . . . . - . . - w--

OC1 143 >

'
-

TABLE I-4 1 (Continued)
^

Station Electrical System

Number of Incoming Power Sources Two 34.5 kV lines, two 230 kV !!nes
Separate Power Sources Provided 2 startup transformers

1 auxiliary transformer
i diesel generator
I station battery

4Reactor Instrumentation System *

' Location of Neutron Monitor Sensors In-core -
Ranges of Nuclear Instrumentation

'
Startup Range Source to 0.0!% rated power
Intermediate Range 0.0003% to 10% rated power
Power Range 1% to 125% rated power ,

,

Reactor Protection System

Number of Channels in Reactor Protection System 2,

Method to Prevent Unauthorized Withdrawal of Automatic interlocks including
Control Rods . red worth minimizer *

;

Waste Disposal Systems,

Liquid and gaseous waste disposed of in accordance with the requirements of 10CFR20.
Solid wastes packaged for off-site storage.,

.

Additional Engineered Safeguards - Summary of Systems and Functions

Control Rod Velocity Limiter In the unlikely event of a free fall rnd
drop from the core to !!mit the free fall
vely.ity to approximately !!ve feet per

, second.
#

Control Rod Drive Housing Support To prevent a control rod drive mechanism
*

from falling away from the reactor pressure
vessel in the unlikely event of a failure of a
drive housing.

Standby Liquid Control System To provide a redundant. independent backuti,

control mechanism

Flow Restrictors A constriction in each main steam line to
reduce rate of blowdown in event of a large

leak from the main steam line.
P

2 Core Spray Systems and Automatic To maintain continu;ty of enre enoting maler
Depressurization System assumed loss of coolant accidents.

\-
a.

."
. . _ . . _ . . b.
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TABLE f-4-1 (Continued)

|
!

Additional Engineered Safeguards - Summary of Systems and Functions (Continued) |

2 Containment Cooling Systems To remove energy from the containment
subsequent to tasumed loss of coolant
accident

Control of Containment Atmocphere -I Provision for maintaining an inert atmosphere
in the primary containment to preclude a '5

hydrogen-oxygen reaction subsequent to a -

postulated coolant loss.

Isolation Valves To effect reactor containment automatically
when required.

4 ;

*
Isolation Condenser iTo avoid overheating of the reactor fuel '

la the event that reactor feedwater capability
is lost and other normal heat removal sys-
tems which require a-c electrical power for

)
'

operation are not available.
,

Staney Gas Treatment System To provide a means for removal of radio-
.. c

activity from reactor building air under
accident conditions prior to discharge of the
filtered air through the M. It also provides
a means of maintaining the reactor building,

at a negative pressure so that leakage is into
the reactor butiding and thus prevents ground
level release of bu!! ding air under accident: *

, conditions,

i

. *

J
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APPENDIX 5
/

Comparison of Regulatory Guide 1.29 with the Oyster Creek -

Nuclear Generating Station - Supp. 6 to AM. 68, Application
for FTOL, Part Two, Answers to AEC Questions. *; ~
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? COMPARISON OF RECULATORY CUIDE 1.29 WITH THE |" t*
.a

4*
-

OYSTER CREEK NUCLEAR CENERATING STATION
'

'

Regulatory Pesition
Oyster Creek Station

..

The following structures, systems, Class 1-acructuressystem1/and
-

. i

and components of a nuclear power equipment who'se failure could causeplant, including'their foundations
and supports,'are designated as significant release of radiocetivity

;or which are vital to a proper shut-
Category I and should be designed down of the plant and the removal of
to withstand the effects of.the' decay heat.
SSE and remain functional.

a. The reactor coolant pressure All piping connections from the
boundary Reactor VesisT'up to' and including

the first isolation valve external
to the drywell. Recirculating
Piping System including vslves and

,
pumps.

t

b. The reactor core and reactor The resctor core, reactor vessel in-
vessel internals ternals, and the reactor vessel

supports.

c. Systems or portions of systems Core Spray System
that are required for (1) emer- Containment Spray System
gency core cooling, (2) post- Standby Cas Treatment System

. accident containment heat re- ,

, "} - noval, (3) post-accident contain-
ment atmosphere cleanup |

i
,

d. Systems or portions of systems That portion of the Shutdown Coolingthat are required for: System that is required for post-
(1) reactor shutdown incident cooling.

. -

(2) residual hest removal Isolation Condenser System(3) cooling the spent fuel Fuel Fool Cooling System
storage pool

e. Those portions of the stess systems This portion o! the steam system has
of boiling water reactors extending y bien seismically analyzed norn
from the~ outermost containment iso-
lation valve up to but not in- designed specificA 1v as Se M

class I and is therefore Seismi_ccluding the turbine stop valve, Class II. However, the originaland connected piping of 2-1/2 design and construction is such that
inches or istger nominsi pipe it is the considered opinion the_ jsize up.to and including the s'istem satisfics Class I requirements,
first valve that is either nor-
mally closed or capsble of automatic
closure during all modes of normal
reactor operation. The turbine
stop valve should be designed to
withstand the SSE and maintain its
integrity.

,

'

, f.
Not applicable.

11 - 29 - 2
*

.
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Regulatory Position Oyster Creek Station

g. Cooling water, component cooling, Cooling water for the core spraye
fj and auxiliary feedwater systems 1_/ system and containment spray system,

or portions of these systems that
~ chamber. The Nnctor Building
is supplied from the suppression--

are required for (1) emergency
core cooling, (2) post-accident Closed Cooling acer System provides

_

containment heat removal, (3) post- cooling water for the Shutdown
accident containment atmosphere Cooling System and the fuel pool
cleanup, (4) residual heat re- cooling system.
noval from the reactor; and (5)
cooling the spent fuel storage
pool.

.

h. Cooling water and seal water The Reactor Building Cicsed Cooling -

systems ,1] or portions of t!ase Water System provides cooling water
, systems that are required f +. for all safety related equipment.

functioning of reactor coolant
system components important to

1

safety, such as reactor coolant
pumps.

e

1. Radioactive waste treatment, The Radioactive Waste Building is
handling and disposal systems 1_/ classified as Seismic C1 css II ;
except those portions of these structure and the Radwsste System is
systems whose postulated simul- classified as Class II equipment
cancous failure would not re- since f ailure of the structure and/or - .

sult in conservatively calcu- equipment will not enuse signifiednt I,

A laced potential off-site ex- release of radioactivity. (See re- M

posures comparabic to the guide- cponse to Question IV-_8 in Amendment & 1._,

line exposures of 10 CFR Part 100. 11 to the FTSAR) gg
1

Systems if or portions of systema Fuel storage tanks and associated4

that are required to supply fuel fuel supply piping and pumps.
,

.

for emergency equipment.
|

k. Systems .,1) or portions of systems Reactor Pressure and Level Instru-
i that are required for monitoring mentation

and actuation of systems in- Manual Reactor Control System
portant to safety. Control Rod Position Indicating System

Neutron Monitor System
In-Core Neutron Monitors
Arca Monitors
Standby Liquid Control System Instru- |

mentation I
*

1. The protection system Reactor Protection System

m. The spent fuel storage pool Fuel Storage Facilities to include
,

structure, including the fuel spent fuel and new fuel storage '

racks. equipment.

n. The reactivity control systems; Control Rods and Drive System in-
A .e.g., control rods, control rod cluding equipment necessary to scram

drives, and baron injection system. operation, Control Rod Drive Thimbic,

Supports.
Liquid Poison Systems.

11 - 29 - 3
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Regulatory Position.

' Oyster Creek Station

o. The control room, including its Control Room (and supporting part'] associated vital equipment and of Turbine building)
.

.

life support systems, and any-

structures or equipment inside
'e outside of the control room
whose failure could result in
incapacitating injury to the
operators. .

.
.

p. Primary and secondary reactor Drywell, Vents. Torus kn( Pencera-containment. . . tions' Reactor Building
i '. -

q. Portions of the onsite elec- Standby Electrical Power Systems: "

trical power system, including Station Batteries, Diesel Generators,the onsite electrical power Emergency Busses and other ciec-
sources, that provide the eser- trical gear and power to critical
sency electrical power needed equipment including the startingfor functioning of plant features transformer
included in items 1.a. through
1.p. above. *

r. Structures, systems, or components Ventilation Stack,
whose failure could reduce the Service Water System,functioning of any plant feature Isolation Valves
included in items 1.a. through Intake Structure
1.q. above to an unacecptable ,, ,

y, safety level,
t -s

'
-

s. Category I seismic design require- All other l'iping and Equipment not |ments should extend to the first listed under Class I has been de- 1seismic restraint beyond the de- signed as Scismic Class II.
fined boundaries. Structures,. ,

systems, or components which
fo a interfaces between Category
I and non-Category I features

*

should be designed to Category I
requirements.

J] A system boundary includes those portions of the system required to accomplish
the specified safety function and connected piping up to and including the
fint valva (including a safety or relief valve) that is either nomally
closed or capable of automatic closure when the safety function is required.

!

$

_

11 - 29 - 4
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APPENEIX 6 .

.

Compliance with Regulatory Guide 1.48, : Supp. 6 to AM. 68, *
.

' ' ' Application to FTOL, Part Two, Answer to AEC Questions. *
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[ '' ) Reculatorv Guide 1.48

Desion Limits and Loading Cr,mbinations for
Seismic Catcoorv I Fluid Systems Comeonents

This guide establishes guidelines for design and construction
codes. Oyster Creek does not strictly comply since the plant
was built before the guidelines were written, but Oyster Creek '

was built in conformance to the best existing standards at the
,

time of construction. The standards that were used for the
design and construction codes ares

o

1. ASME Section I
2. ASME Section III
3. ASME Section VIII s

#"> 4. Nuclear Code Cases
%- '

5. ANSI B 31.1

6. TEMA Standards
.

See the attachment for the design codes used for specific
i components.

!

These standards constituted the closest equivalent to the
recommendations of Regulatory Guide 1.48 existing at that
time and established very similar criteria.

4

,s.
'

11 - 48 - 1
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IESIGN AND CONSTRUCTICN CODES

I
;

FOR
*

1

|

JERSEY CENTRAI, - OYSTER CREEK PROJECT I

|
e

|

'LDiagram - |.

Item No. Component Design Code

1&2 Dryvell & Vents & Suppression Pool ASME Section VIII Code Case 1272N-5
See Note No.1 See Code Case 1276N-1 For ExPan. Joint

3 Reactor Pressure Vessel ASME Section I, plus Nuclear Code
See Note No.1 . Case 1270 I

;

la Recirculation Icop, Piping, Recire ASME Section I,
Icop, Valves - See Note #2 ASME Section I & Section VIII, plus i

G. E. Specification

Recire. Pump Cases - See Note #2 ASME Section VIII & Code Case 1274

5 Primary Steam Piping ASME Section I, throu6h the first
V

valve outside the reactor vessel.
Balance: ASA B31.1

.

Primary Steam Isolation Valves ASA B 31.1, plus C. E. Specificatier.

Primary Steam Safety Valves ASME Section I & Code Case 1271 N'

See Note 12
1

6 Nuclear Steam Supply Aux. Sys. ASME Section I, through the first
<

Piping & Valves - See Note #2 valve outside the reactor vessel
Balance ASA B 31.1

7 Regenerative Ex ASME Section III, Class C
TEMA Standard Class R

8 Mon-Regenerative Ex !

Primary Side ASME Section III, Class C

Cooling Water Side ASME Section VIII
TEMA Standards Class R |

|

.

11 -48 - 2
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DiCgram.,

.

Ites No. Component Design Code.

9' Cleanup System Vesecls & Demin. ASME Section I".I, Class C
- [s

_

10 Isolation _ Condenser

Primary Side ASME Section III, Clar,s A

Cooling Water Side ASME Section VIII,

.

11 Liquid Poison Tank API Standards
'

.

Liquid Poison Pump - See Note #2 ASME Section III, Class C

12 Shutdown Heat Exchanger !
'

!

Primary Side (Tube) AFME Section III, Class C
*

Coolin6 Water Side (Shell)' ASME Section VIII -

Shutdown Pump - See Note 12 . ASME Section III., Class C

13 Containment Spray Cooling Sys. Equip. ASME Section VIII
(See Note 12)

Ik Filters (Except those in the cleanup
system) ASME Section VIII

15 Feedvater Heaters (Including 1

Drain Coolers) ASME Section VIII, Plus TD!A Standards

16 Main Condenser Heat Exchanger Institute.

17 Turbine histure Seperator ASME Section VIII
,

18 Turbine Steam Reheaters ASME Section VIII

19 Condensate Demineralizers ASME Section VIII

20 Control Rod Drive
1

Pressure Parts ASME Section VIII vith deviations
for veld joints design covered in-

Code-Case 1361 (Sect. III)

Control Rod Drive Housings ASME Section I

. 21 Incore Ion Chamber Pressure Parts ASME Section III, Class A

(-
a

; 11 - 48 - 3
.
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. . .iagram .

'
* +

.

Ites No. Component Des'ign Code*
.;

22 Cland Seal Exhauster Condenser Heat Exchanger Instituto

23 Emergency Core Cooling System
,

* * *

, . u .,

Piping & Valves - See Note #2 ASME Section I, throu6h the first .

v&lve outside the reactor vessel.J . *,4
Balance ASA B 31.1 +9; *

,

i I .

~ >; >

?;*.*}l ,s

- 3: i. j;
'

.q, .

i ~ 2h Steam Jet Air Ejector & I$1ter Heat Exchan6er Institute #]. ;

& After Condensers ..i
- ..t

>

25 Scram Dump Piping & Valves , ASA B .31.1, plus APD Speciff estiona4

,

See Note #2 through the first valve outside the4

reactor vessel. Balance: ASA B 31.1-
.,

4

26 & 27 Control Rod Drive System

Pump Casing & Accumulatorst
, .,

See Note #2 ASME Section VIII

* Piping & Valves - See Note #2 ASME Section I from control rod driv
to first valve. Balance ASA B 31.1

,

,

.

.

!

Note #1: These pressure vessels of the Nuclear Power System were ordered
prior to January 1,1965, and therefore are designed to Codes
appliedle at that time.

,

Note #2: Pumps casings and valve bodies vill be designed to Code Standards,<

but vill not be stamped because, as machine parts, they are out-

side the scope of the Codes.

;

; '
.
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APPENDIX 7 |
.

!

I
.

Building, Section 3.8.4, Ref. 3. '
|Acceptance Criteria and Load Combination Method for Radwaste

. , . .
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3.0.4 otho'r Category I Structures 5t.

I
!

. .'; .

3.0.4.1 ococription of the"Jeructurco - Figure 3.0.1 chouc 3
il

+

the structural configuration of t:1e wlwaste Building with the
7,

seismic Category I clomants identified. !
-

.

',
,

j
'

+. ,.

The Radwaste Duilding houcos the facilition for solid c.nd liquid 'l i.a
.}.

|| radwaste processing. The basic functions of the building are h
.

- l ij to provido radiation protection during operating conditions *

II ''
and to ensure no 1cakago of radioactive materials to the h"

surroundings during extrema environmental conditions. -

'

-
.

14 '
q. Following is a physical description of the building: ;
.,

n .

i

The building is rectangular in plan. It has three main floors: ',

grade, intermediate:and operating. A large door opening for.

truck access is provided at grade level in the east wall . The k
4

hdoor is de. signed to provide for conventional weather protection. 1

{' A concrete curb is provided to retain any spillage incido the
building. Reinforced concrete walls are provided to the '

operating !1evel and;above this level whero liquid retention .,

is requirect. The remaining wall , area is insniated metal j' *

siding or of solid concrete block' construction. The roof area |

. is covered by insulated metal deck and roofing and by cencrete,

; . .slabs whero radiation shieJding is required. Interior shield
{

. walls of concrete block are provided for protection of operating ;

f. and mainteriance personnel.
'

i
i

|

| 3.8.4.2 Applicable Codes, Scandards and Soecifications - Tho ',
design and construction of the Radwaste Building is based on }

| the requirements of the following codes: f+

| a. Uniform Building Code of International Conference of (
.

Building Officials, 1973 Edition.

j. b. ,%CE ?ask Committoo Report " Wind Forces on Structuros".
Uaper ha. 3269.

j c. Buildint Ccde stequirements for Reinforced Concrete, I

ACI 310-71. )t

: Re v . 1
'

- 3.8-1 Feb. 4, g977,
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i

d. specifications for Structural concreto for Buildings.
AC1 301-72.

; e.- AISC " Specification for the Design, Fabrication, and
;

. Erection of Structural Steel for Duildings".
i

1
i

i f.
*

AN2 Code for Weiding in Building Construction,.DI.1.
j

Specifications for Structural Joints using ASTM AJ25
, g.

|
/ 'i or A490 bolts.

' - P ''

. h. The BOCA Basic Building Code.
1 i
j 3.8.4.3 Loads and Loading Combinations
'

t

; 3.8.4.3.1 Loads, finitions , and h~anclature - The
{ following loads are considered in the design of this
i

structure. {
i

; .

,

Normal loads - Those loads which are encountered ina.
|

|j normal plant operation and shutdown. a

a :
6

4' '
. -

D - Detd loads of the structure and all other permanent"

loa.ds including bouyant pressure from design floodi-

where applicabic. !t ; 1
'

L - Liv.e loads on floors and roof including moveable
*

,

;

equipment loads, piping, cable trays and any other
loads which hary in intensity and occurence.,

; .
T - Thermal of facts and loads during normal operating or

2

shutdown conditions. i
-

. .

R - Piph reactions during norm.,al operating or shutdown.
.

i'

conditions based on the most critical transient or;
*.

3

steady-state condition. *,
>

} i ,

~ H - Lateral earth pressure and: surcharge.
l

F - Latt:ral pressure from liquids i.icluding design flood.'.

I

4

b. Sovere environmental loads -
: 1

I |
,

'
.

!E - Loads generated by the operating basis earthquake.i
I

,

IW - Loads generated by the design wind.
{t

.'
k, ,* Rev. I

| 3.8-2 Feb. 4, 1977

|
..

!

I.

. k; . _ _ . . : - * , ..

-_ . _ .



m __ ,__ . - . - g -+..m - _n,_ . - -- s 7 w ... .. ;- -.c;t- h .. . ,_ - + f
-

- . , - ...-a-.- 1

,

6 ;- 1
* * * i,_,

. . ,
.

.

:'
'

!'

c. Extre:ne envirdamental loads ---
*,

i
1 i *

- Loads generated by the safd shutdown earthquake, IE
i

1 I 'W - Loads generated by the design tornado. Tornado
loads include loads due to the tornado wind pressure,
and tornddo crosted diffareatial pressuro.

!- -. . .

3.8.4.3.2 Loadino Ca:nbinations - The stress resultants
(axial loada, moments, and shears) obtained from each of the *

loada considered in desi n are combined to simulate the worst,

... l

credible combinations of , loadings. These loading combinations, .' jincluding associated load factors, are as follows: I '

1
.c .

a. Concrete Stru tures. *

service Loads. , ,,

4

1. 1.40 + 1.4r + 1.7L + 1.7H
I

2. 1.4D + 1.or + 1.7L + 1.7H + 1.9E
3. 1. 4D + 1. 4F + 1.7L + 1. 7H + 1. 7W

e

4. 0. 75 (1. 4 D + 1.4 F + 1. 7L + 1. 7H + 1. 7T + 1. 7 R)
i

O

0.75(1.4d+1.<F+1.7L+1.7H+1.9E+1.7T+1.7R)!J
S.d |

6. 0.75 (1. 4 D + 1. 4 F + 1. 7.t. + 1. 7H + 1. 7W + 1. 7T + 1. 7 R) g
7. 1.2D + 1.9E

i

8. 1.2D + 1.7W .
~

'

9. d.9D + 1.4F
'

10. 0.9D + 1.7'H
: Ii
l

i,
i

IFactored Loads'.
.

'
,

11. D+L+P+il+T+R+EL.

112. D+L+F+ M+T+R+W l

13. 9D & E
114. 9L + W '

I

I
Both cases of "L* having its full value or being completely
absent are consiilered. '

'
i
4

b. Steel Structures. !4

Steel structures are not considered as being
seismic Category I. 'i

i Rev. 1 i
f-

} 3.8-3
Feb. 4, 1977 |
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3.8.4.4 Docian and Analvcio Procedu-co, - The building is |

constructed on a foundatip mat at grade resting on campacted
j j backfill. Steel framing and metal docking are provided for
4 a :
1

[ support of the. reinforced concreto floor elabs. Only those
| 1 floor slabs within the cubicle housing t!h Concentrated I

I) |- Liquid leaste Tanks are considered t.o be seismic Category I. ||

|

,

All other framing and floor slabs are conventionally designed.
|i

! F.xterior walls and other interior walls required for retention
- 1 i

|| | of spilled liquids are constructed of reinforcod concrete

, and are treated as seismic Category I elements.<

1 - |
i ! | '

1

; Since the building is ccaposed of a combinatibn of seismic |.

4 Category I and non-seismic elements, both the failure and non- i

failure of non-seismic elements has been considered in I l
,

i i ,

'
design to determine the controlling case. Latoral loads due to

]i wind, tornado, and earthquake are transferred to the foundation.

), mat through the stiff reinforced concrete walls. Distribution
'

8
, ? of these lateral loads takes into account the flexural and
( torsional rigidities of the walls. Although not designed for

i ' these' lateral losids, the floor slabs ate considered adequate,

{ to effect the lot.d transfdr. The found$ tion mat is designed
j w s seismic Cattgory I st{ructures and i'ts analysis takes into, .

'
.. account the relat ive flexibility of the sat and the supporting
4

soil. |

'
'

'
i

'

1 |
i'

Design of structural elements, except au modified herein, '

,' is baned on the requiremen'ts of References (c) and (e) listed
|

!- in 3.11.4.2. I

; }
.; )

4

f

k'

|
i

8 -
,
.

a

';

I
&

!'
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' Structural Acccotenco crit $rio - Referring to3.0.4.5

the loading.ccabinations listed in 3.8.4.3.2 the followingi

defines the allowable limits which consti:utes the structural
acceptance criteria.

Loading Combination Limit

ia. Concrete Structures
.

.

All combinations }'
1.; U

} b. Steel Structures
Not applicable

4

;'

Where U - The section strength required to resist
! design loads based on the ultimate strength

design inethods described in AC1-318-71
:
4

3.8.4.G Materiolo, Quality control and Soecial constructior
Techniques ! *

The materials used for coE truction of the Radwaste Building, !

together with the quality ' control stand.,neds and inspection,

requiremmits during constr' ction are deceribed in 3.8.4.6.1u
i |through 3.8.4.6.3. A supunary of basis of construction is given .

1
in 3.0.4.6.4..,

t
i

3.8.4.G.1 Concrete'- All structrral concrete for the,

Radwaste Building has a niisimum compressive strength of 5000 psi
;

at 28 days. The i:oncrete materials and specifications confirming
1

'

their suitability are discussed in the f'ollowing paragraphs:
,

,

e

o

*

| '
,

, ' Rev. 1
3.8-5 Feb. 4, 1977
I
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If these additional tents, show non conforsunce with ASTM A615 |
{" , or a deviation from the mill tests by more than 11 percent, the1

|'.- entire. lot of bars of that size produced trum the heat'

1 tested
; are.regocted.

| | ,

|e

!
; I.G.4... 3,,,jitructural steel- Since none of the structural'A

steel is Seismic Catu.g:ry I thin section is not applicable. |

1
,

ht.4.6.4 construction 'tha following codes are used
to establish the specifications and pru..=dures governing the

, , ,

i

I ij
, , , construction of the Radwaste Building:

,

;

ACI 301 - Specifications for Structural Conctste for Buildingd
,

)
4

ACI 306 - Recommended Practice for Cold Weather Concreting
| ACI 311 - Manual of concrete Inspection ';1j*

ACI 315 - Mar.ual of Standard Practice for Detailing .Winforec( (;
Concrate Structures ,

,
l

)
ACI 318 - Building |, Code P.equirements for Reinforced Conctete|

*

1

k'

' ) ACI 347 - Pocomumended Practice ,for Concrete Formwork
ACI 605 ,Reconumended Practice for Hot. Wcat'1er Concreting

,

i ' ACI 614 - Recnemended Practice for Measuring, Mixing and
'

i,

:
| P1' acing Concrete | 1

,

|1

ACI 211 - Reconumended practice for Selecting Propertions,

'
-

for Concrete -
-

.ACI 214
i .

i, Recommend'ed Practice for Evaluation of Compression
,

,

1 , i

- i i Test Results of Field Concrete
1

'

g
ASME Boiler and Pressure Vessel Code, Section VIII, Pressure |

t,

} g essels, Division .11V ',,

'! f AISC - Code of Shandard Practice
,

'
'

.

I

. -

;. AWS D1.1 Structural Welding Code
,

t

,.
I

.

),
'

p 3.8.4.7 Testing an Inservice surveillance Recuirements
' 1 1

,

; ; { Eight parmanent reference bench marks are embedded in accessible
';

3 locatio.ss at the top of the exterior face of the foundation mat.
. j. i

l
t

These bench marks vill be dtilized to monitor the building settle-iI\;} ment during the life of the plant. Elevations of these bench fj! marks are established immediately after the placement of the; '
' '

'. foundation mat.it

Rev. 1
1 3.8-12 Feb. 4, 1977
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Inside the building, movements of t.hc mat will be measured
-

at seven locations using the engineers' level,

i

Measurementswillbemadeona|1monthly to bi-monthly basis

during the first year after all the dead loads have beer.

applied. Thereaf ter, an approhriate interval w_11 be
selected based on the magnitude of settlement occurring.

I

I
3.8.4.8 Criteria for Establishing Category I Structural

Cenfiguration - The seismic Category I structural configura-

O tion of the Radwaste Building,. shown on rigure 3.8.1, was
.V i

established to prevent liquid wastes from being released to

the environment in the event of e SSE. The walls shown are

Q intended to retain the entire iquid inventory of the Redwaste
,

Buildingwithconsiderationgipentotteexistenceoftr.nks,
piping and equipment located on Elevation 23'-6" and taking

i

into account the effects of non-seismic elemnts of the i

building collasping and displahing some of this liquid. It :

has been determined that a wall height of five feet is the !

minimum needed to meet this crateria. Walli height exceeds
'

reasons o'f c'ntinuity or tofive feet in places either for o
,

1 1support the concentrated liquid waste tank eubicles (at '

elevation 48') which are seism 1c Category Ih Floor draAns

from these cubicles are embedded in the seismic Category I
i 4floor at elevation 48' and routed until the' piping is no longer i
i

,

over the track bay in the north east corner,of the building. I

Possibility of spillage into the truck bay is thus eliminated.
.

| |

1 i

i

I |

C ! l
'

,

I
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APPENDIX 8

-
.

Absorptoin Chamber (Torus) Seismic Analysis Calculations by
.

*

John 81une & Associates - From Appendix III-2.4.. Item 3, -*

| Amendment 15, FDSAR.
.
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Part I Seismic Analysis of Reactor Pressure Yessel j
'

PartIIJetLeadsAnalysis(omitted) ,;

Part III Shield Support *
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- Part IV References '

.

'

.

.

Ig

N

I
*

.

..

.

. e

.

e

8f * .

1.-.
.

. .

e e

4 **

.

4

-( .

.

9

' *

. - . . . . . - . . - . * . . . L-" '' -

. . - _ - . - . - _ . - - .



* ' I .,;. [, .

_

g t |I! ._

*~
;4 ,j! .< _

-

,
_

-
i -

.

,

..
-

--

, . . *
. s

_

_
_

. _
' n . _

- .

l
* , t1

- iI
,- - . - - ?~ -- 3 x h,

i

4 ,! . ' |* _ ,;| , *
I { .

_ 48 .- ;-

- <
- .

_
-

-

-'
-

t
- ,e _

.<

-
- . v; , .
-

5 .
g

-
t e

8 9
e

IMa Hss
4 a-

G C,
, .

M4.,

-
t . c l~ 9

.(
l 1. t- .
f 6

A .= _
_.

I 4, _- -

- C8 _

0 m. --
5 e-

_t.51 -A+ *t *. _

m & _
+ .

~
_

C . _-

( 5 t 08 _

s.8 _F 7
m H 1

e
u8 _e * -W . L 6

I
4= W , S B8

.S..I 3 E- S
. r A.W 3

. . E w

. e 3+
t

- I

l

..
P

NtEE
s. C C E

t e- E

- f. E
E tG

9 O3
e.t

- t V J

- E I

r r
m a a

* a a- f 7

-

q *,-

.
_
_>

.

.

. ?.,ib ,g H, k$ yMLgo|gf e;3 Nf
. f-

_

.

- M * ,p
.

8 .

j IJ _~ m g. _ ,* l {3
.. *

t j .

<

_
- 8 _

-

d' _
_
_

7 _

--

E-

i.
~

_" ["
'.

7"--

g t , 6 s 6
_. a . 36 . -1. . 6 ., a.- , , 6 , . y .

_
S . _.

E
.

- R
A L -
S E E

- E .E e~
* W .

W . IN.
t .

sr W .

5 . " G
a u ss e i

5 c
~ s m

r
3 _

-
C r t

5
- Y.

soi ' U N..

u r
_ I

C P ai 5 .'
CR C

W -
,..E 8 7 . 1a .

M

.T 9 *. . .
. s. -T fm . s .Ec te

a e. u c f .. -X a 2 T e A.E M t c s . . i.

w~.
. b.

.S a . s . . .
.

l' I .-
' L a g . a r . - a 3 O

. . A . . C.4

= u.6 L T a ha n. . .- 3 A

. h, 2, u. - t

.

-

a. .
.

E R
Sr e =

. . .g

e
5

B.s _ S .
S. . .

D.

a s ~ - g ut
.5 . ES s Y . .t r A I A. a :

u. m m ws.. J.

l C i . i . n .'_ 1n d d. R . ,e 5t

s a s. ..s
. s

. . . . h 'L
&s t - c . . .c..a_ . a m . n a . . . . .

. *_ t A . ssa . . .i . r. Jm

u.t .m "c o .
.

m

e . . . . ' 4
.e n s C . . s

M u
.

_

J a a n .

bwwm a. e.
. .r a

3 _ . a yr . , t r .' u u, n r rB
a . _

.
5

r _.
E h

u.
t

. . " t _*m * . . r
~ S . -. . e . LtE . . . .J .S - c * i ec : ..: L .

_Aa -

s a w
~L %

.I r
_ ' f I t

N.f t
rt_ o a a

w o. q _
E

f F r s . _
_

_

g _

_

I -

_
. O

-
m -

_ ._. p _
-

_
p

;, pg gfhpJ(11bS'; 'g:,* >. * _

.

_
i

s * d!5 ' ' -

5' , .,I

i

nj
g'

. _t
r

1 Y5I
.

.J ._'

. . . - |1;d ?. ' j
*

*
s! g

.

.

'
'

,. F

_.
,' ; ; ' ,



& - # -. _ m .us % 44.-s'F- r 4 4 4 mM---< -h d --*i"4-+i-a* - - - -=+4'l' ----i-W-----*--e-84 em
' '

h 4- emm ag, ,

.

f,7'**" , 1
"

I I .,({MS 'IY*[11f N*_El rO}iT21.'l d u che -5;J E N [ *I lad F _ #__^ N 1 p 4,;h . -

J - uw.g. _. _th.'t ..*f- y - . - . . .. , . 4. ,
4

T. ",a_,
,'' *

f . I
-

.
d!<sm.

,

I; e
.

'
' pj'

c, >

,, ....
e

< %. . .

g,
8 kt .

'

%i '

.ra - - ..

I
um

t r (*
. ,

,

s.
, _w

W
: ~ . ~ .

.

- .

: 8 '

,

..
r

i _

*y &#

w. . . . .
a (.

'
, ..

.,
1

-
.. ;..,

s _. . *
I1=* | r r
p..

--
.,

,
. - *

a' . . . -

*
s e., 'e-

,IL
a. g ii3 .

}
Y D'..

.' . f t. .

I
h

] w >
' '

g , '

'11%i tf-p. M Q ] ' ' }_ DC,, [: .N'; _; , ' n f'

{[$ h H '" W . d
~-

k gy _

-_ __

i
I

I

.: .
, .

e
; -w ; . ..

, 4 y t1i

A r
a L : |.

if

-
r. J ,

v '

j 4.. | 5
,. .

.

, <
,.-

-
8

i
4 a

,. j
,

. .-
. . .

4
m e
E 6 4e. .
il } Ti |

$|
I Y.** * s

I..
|

i..

e.
... ..

t . f.{..
, "

[ t,.
e.

<
.

; .,

' - (i l' ,

t
4

L.
-

,

a6

I

i

! i

: i

|
-

.t

.

b
- i

. t, .,n _

* 12 p_u.-1F {'
'

]{Q~g , [
u i .L - r- i

',. _-.
*gf E %, L 6,. * -.d

**
-j'' ' ','-

*esem e.em= a

- ~.m.... ,e . , ,

eM e

"

]""- . ,,

$
'

i

1 i' i
'

i. ..
' - i

i g
!6 .

. s
-

\. ..
-

* -~ - -- - -2---- __. _ . _ _ _ _. s ,
,

.

9' " n - .. f. , _
" '' ' 9 '- - - - - - _ _ _ _ _ _ _ _ _ _ . _ _ , Q ,l,p = |



. . . . .. . . - - - _ - - - - - - - - .

- -; g e i e. ,e ,- - m,e ,s ,
,,

,

>

, . . .

b

-

.N. ,

>

-

.r%
p .- c.

.
- =n

W.. .. > w a c r w - w w w e - a m _- ~ m m m m a; m e . d.
... m -. . .. . -r. .- * s... . . . .

.
.. ..

| i !-l, -
,

_4
. e : . - -

3..

r.. . . ..-( Y
'

i
F ,*8

-
g

'

r

4 1~ e.., :. 2
.

, .

i .w. I t 4 n. a .. g . . .

: 44-
. * gg .p- n,

I, r-
.! . . . - 4g ,.. p.3 p.

,, , , m. . . . ,
a . .u, --. .g

. .
- . -.

i u- . . . -._. ,,
, .. ,

, ... , : n, s. y
, =3: e ,1, ~

gi e
. * . k:> -

me.. .

i. |. .
o= = * 23 ; .. .'',.. -

.

h> o -
.. n {

i . : :. 'i :- i .

--

to 1{t E.
.. ,^

| !! M : '.t'' '
..

3 ! h,'
* ' u u< n M i4 ; u :o

-

5 ' w * P, *A- Q' r.
,

(t
o .c xi: .e ,

8 *
- , .-.

Ra
i :_

, as*

,a e. 1,m(.. r -.

W s<.
*

P g ;
: .j.

'

;53 *.I
'

st:. ,,
; :. .

s !!|17 m|.

3 :- u._. ,, . . ...~

< . .!.; +k
,a n .: e. ,L:s1

' :
2, .s...

4 .._.
1 . . ) n, : ~9 3

,

.;
.

. .

r= i m o t *
.

n.'.
.

.J

L.
3 *:

- e 2-- .

{d f
Let -'i *-* O: }:%- ;| 3 o a 't.

s' -
o e 4:

v... ,,
..

., e a e, . a... .
.

N N 4 Ad4
a .

I_,
~

fi f. N. bilh
. p. ,4

. _.
I ,

; .g .

I+ t-p,
[.' gs.,.y,,i m ai w - w w e r: v " v m o-- _. .a.. 2. .. a e c j

.

cr.

. .p _ ..._ -
':.

f
i.; _. , -

.4 g.,. _ _. .

2
.

,.

:
. o y n s. ,<

+ -

=p. 1-
,,= ,

: -
w 11

*
- u .

z u. dd
.4'

; |:
, , 3, e[ da

.

t
h.o ;..

_.

- h.
. .;, .; e

,
-

-s

4
; :: ,

p;. ;; ~= -- a
r, 3 t- -m o e
r4 8 N*

it JCa; . ,
'ii . ._ .

g
:i;! sj:

e 2.w . . . . :, u. 3 ::. >.
.

| - ! i Md 7> t 9 !) '

b
, so n~ a .- a <-. , * * .'

- 2*j j & E! * ) F [[
- - . .- t- w. . ..

t
- - -, , , s. . - .

s % s '4 \ l 'o-
.: e

3.i:
*- *:_

I4 0 .e:41 o. r.
.. o h.> . .

,

- s: : o e ,e e
[.v

.Y e .e.

rj 9 i.li ,f'3^ '

. $ s .a $ .;E. 's. d.

..$ J ,( ,u .).;b1 .

3 q , , , i-

.a
.s

:o, i, n

v. . f . - .as -
.

..
3 =.,

- - - 5 JaqM a a, .k .d [..
.

r
'

"

h O 9 [
.

- - Sy
> .m ., ,q

-
I.
*

-N

~

,N Q~ *
p ,m.

, h, |hk f[4 " " *' 'E' " - U L ==.- + * * *a -

~ - _. T._,. -
,

.

w - -
,

_ . _c__ . . .
._. .

,

*
m- - ,



gn% CIm Z b .I'.I"'2''~~5 GETl|'Mi'.2ites'E.u:essai, f. Am - cN o [." Os A Tse' ~ 2 '!'-

- - -- - . . . .
' ,

.. . . .. . ;I
I |

1 k l. . , - . - - - - . -, .
.$ rT.- ij i. . Y- | ' t

.

A.a -

1. r-|-*1. J t i:s ( *'t i. I e t 8 - e'*'
|j

v I..f . -, .- L cJ J-

* - )i:
., .

t'-
...!.. .1. en .. ,, ,_ g ,a p<

'
,,

! :- l - .oe m -

(
r._. . -

I..a *;.-

- .

-| , f~~ _ t.g,!.a,a ,.. ..a e,,, f.uan. ;,, ,g . g, . |
.,

x .g , oi = so na . . . . ia-
j :;: y ooo'oio a..:. .

.t i .I .i. |

. ' 8

4,. . .g*
..: . . 1 3 |. .j ' '' ' ' eg ; } | :. :

.

.. ya :.,ob'o .2 . . ; . , ; ;; t , ,' ;. ; ' . j
x -

"n.. -; o
..

|[' -

p . . 3 j- 1 .q

. ., '. ; bMN3'h M i ''* i /* r.. ' . J, i. ;. j . ; J.. ; j..
.

. .._ oj
".

.
j,% - z- g .- ..M -i.

' .

. , . ..
' *.,

. .n eis u .. a n ..
.

.z ,
; .6.. . .. ,.

. ., . , ,.. - ... .z. ..,, . . . .

-!
.

a:f a* r i s- 4 . : c -

a. :

.- -

-m- U .

| 3! H, l a' '" & *" # '".! , i. . t.; - |- 1 !; l.

, .I .o m ,; .y ,

,

". g.N -

4.4,z;sse;st ,o:sr I.'hr1 #- U

-
, . . . .,

; o,

. e ** -.

|< . .

.
,e e .

. . . *.
<, .

.I.
.

-- 4 .
.. . .

, , . .

| si> J 9
.

,<

t n , , ... e i i. . ., .
-

g- 2*o - w g .aw .onn .n . . .aw y | j.
a s #

. . .-; He 4. . 9 + , , ,. ,.

4# i: E
y i

w pg,oy .o:n psy:6 5 1 i
- r--

--| g
_ < o ; -

g
o d

1 , i. . *. t o-

3 -
d % a' o s j t h A , E e'

g]3 . s ; ,.. . t.m:N. . w. '.n .a w 3. ,

I.0.a. y rw b
...I] ,- r . g

g g. . 3 p
a - .

. . . . .

, __ + v.- 4 +* M -+ w nMf.M w g 3:Se ~~.ne auf a r&'re
. . . . . . , _ . _ . . _ . . .

f.r.: ; : I+ 0
; i s m ,.

. . _ . . . . . . . - .
,

. g y. . . . .
. . - .. : . -_ ,. ..,.. - - -

.

$
|.l_{ _...

..__

_._ .. _ .. _ r. _ . . . . _- r. . . _ .- [ r. ; . , .i ! . .
,

'-
,,,, 4 __ . _

.

p
. ..

'(,
4 4, . .. :.

- . g ,,- 't
' ", u. :.

- 3; I

. .. . . . .. .. . .;

s >.
. , .,, _.-. . i . ;- _..... .. .

-~T

,
- w,

.

4
.- .

~
g. '. y

''
. j w'i

i. ;.

.
E., '' h jg,-{jt-t' ;,- .,, ,,, .'

'r
,':n .i, .v.., - ..

.c e
o- g } t .,

,,
| <r. ,. . . - .o e

a,u- - e3 ,>.

,, ;i 3 .; J L- J.! J J J .! .I i *

,. F Q = * *j ; in a a
i -

* ,

,= e'

3" g
y es , a4 W W ma ma o

**
W - 1 '7

' - as.|.| 86 8 , . . .j=

- .
.g4 '; ; ;i<

a .i
* a es all d -

U$ , l'e. $ 1. ! | j ti 't '' i - O
', ,,

S =w '.'4- z4 e ' '. zing *
i -s '

i

k(.d J T ., 5 -

||1 '
.

, . = :| *
.y. > ! ! '

J s-
.

e < a >

<t 5 e -h - ,

51h' |* * *E 8|
=* 'n; o 2 I

c, ,a. q l_ ?,. 2 aQ;3 d 2 j.9 9
a eee,

2 Oo. -. -

M.. , :;; f g
. e -

R " =2 E i
- - - -,

8< w i
..y .ro t 8 .- -

.

.
. . dA e .

.

.

- erP .
.E o< g 't.'t

.

.

o
2 :.

-5., ' : . - z :.204 35% U d
. 3

.I.s .. fw(-
n * * a 9 :;

.'|, a
%.4, <: s

i 4-6 .. * 3.i s
.g ; g ;g 3 8 ..- . > =

, 9t z: .
> z..4

,t
-

* * z' -,'r;:
o . l .|.,- .

e
8 9o

* -ae d - s-.
* v *

a. . )-

9,
..< . oo

, ,. ;w <.
*__ e. 43 E OVO ee

e. . 1 g
1,. 't |J I 't.

i *

I s

' y-#
.. _\. w . , g s.+

,$.' 3 7% k h ! 3rW4i
~

r-

c .Y'*
. - - *

...

- II i'f L# 5"* T 8
\5A W ':y .,y

l'" - W,3 3'-
- . '#

. M,.
. S: ..pf .. w g ,;,p[pe-. y .sy,,g y - ry%s e'p'*'
.: ' . ''"i, tr *8 'p, . g e .-y" 4 ; ,, 7

,

; ax - %, : _,* ~, M.. -n v w_ + ~ . __ 2. -@- - - - --
. '*

,, , -.
_

. .- --%'

_. ..+-.=e-,= . *



- . - - - - - - _ . .. . . - . _ _ . - . . . - _ . . .-

.

4

s_

[ ,', - [Jp :C:IMMDb ME6M,,D"NIdO'@M4$$$ Qf)
. . . ,

. g- . . - -..-. . .. .-

; t
~ 4

lx|
,

oi ., . .

.f *y D'- ,Y $9. .I - '
t

. =. . .r . , a g cf ' d; 't- 2 g .

7e h Q0 f,j - ? e

)$ N [$h- h.$ f-y U'. J Mf J k y'

0 9 lu

ha $,2.h*: i U)
oe e. $ ev * de.**

.. 2 .,e,, w m-'--i m, , -

al.j -*w .
e i f I G*g*g

j; z*. 0 . ,

'

| 3C s iu ? hfa o e. v ;"dt4 e-
.

. , . :u = g1
.

$v
,

::. I v ., .e's ,
-, .

{ *go g ,1, g .e. , . . . . . , ,n
.

-

90 .ask k go
'I .wi * 'o ' ' ' "-

, t is |
.

. - .
3 V %8 :. 4

- J- g '-
4 es W y me n*1

k h E QQ d.
'

* o
NE .d. +'g .0i f.

"***E O
'

t L'

,

;. ggg4 4 Su ht- e
} :~ &

' ' i
.

P'" 'd *
p.;X. .m u 3 "'?.

Q '*> e do-

4j* s .E ?'
*

; .

0 14 ge
| wi #. =- i -

,, 3
5 3 ftSill # -

;l , h
. .

e- I te '. 4 ;p to .. ; 4 p.a - ..

'
* h,( k

J[ 9 3 3|
e .

*

; n o x s i e ei e-
-

- g3 m ,

,k ' i'i d d d' N Ng$
'

D 6
-

t 4

U f|
'

;I F L' ! L Y e$ PA c: Lit h w n J a r G C'
~ '

]
'

r 1
I ,,

t- . . . . . . - . .. . ..s.
.( * t

.h.t
u

i {"Q $ t'

t i v. m. .
I MJ 3h ) 9 *i /

. 0 h
! . e. g 4<'8

e
4! !

*
.,

tjg N 4 ;a t~ t -g4.s= o
'. '

y, ,
WM -

,

' Z-m m M w
5 $ $ .N t.I e4 q d% c-

gg .i=d k 0 uwm,g w. , y-
be 449 Db $

%.w q
es 3 gy f 4

{h* Tg, >
'''

0 <=:q ,, x
h '' 9 5 d h'''
OeD 4 0 M4 e 's4

I S E 4 L*
*

i n * 2 . ..

.R W p
"3 : a, ?,.

** ,
I tt .

- a [ g

.,,!
ii e en

a .: .a q I
M.s n.

{%
a p" t a .

I6= u .- .x. ..
. .

E' h f-

(0 'c, i0- *

e t.
,

,e,.e t 4 ,, i

r j0:**g .I

.3 2 1 " o d 't-
''O o {4 i

I2 3 );
i !! ) N $' N4 d d d' d,3 't !

(- i l <L: !
, 1.

-s
a

- -e - y as _ - * p 1"I

s .m t '' "_I, %j M {3fr'{f.,-{..]4 M:, 5] ~~~f f4M, Qt { _ -g-{Q j.#. g i i 1- I
_ m. _ -

, . -.. . . . .-

- . _ . . . . . ;

.

I- 1. .. 5 . . . - . . . . . . _ . . . . . ~ . _.-

,

- -_____.--- - _.-- --..----.--



_- - - - - -

._ . - . . _ ._.. ,

, ... .
r

. _ *'rE m..i
,

s -

is ., ..
..

..: I .

,9tdhg
4'

[;.Q;j"M~:w'v'_
.~y i , . . .

.).k.g .s . s
k *'&A f. ' ,Q.- - - - - .,

-. .... v. .. . _ _ _ . . .

#8am , Pb ; " s"-tA,

r' L ,. : f,
. p

'
' v pl *

~

i,,.

il]'
a ;, i n:. .. i

-

c: Y .; ij
.' d

% jj g k.

- ]* *E ." J
-

'~
, u .1 .-' Y sc > +.J h/ '0 d

[, /. '
,ou * 0 N I ,g '' h . ;

0p O, || *4 d y ,' - ,, ,

Na ''
i

*:A *.o e

~jR,y$ Gj

i m Ig ;ji Ylt ., .. *

y.e s,' i ',.. Iw' =s P:P o-#I 49 s/9 ?j

e' i!Xs

aa n o s v,, . - a a aa q#.e
'

.

;

$Y k . Y. D
.'

h,g- hY:h.. |r;iN |
. ve . e n n.

~
-

.i. .

b . k S- ,f * *'.
2:= . s

~ '-

$ * -J D b -

h.3
r T s ett'

,

c k ' ) ? M . i. ,U) T. ,' g.. t 1
e

- ; ,
-

1

yd.. i$. . .,I i .. . w' wm '

J> i
,

,

hf
'

'

es t|P/ # G 7/ . ,33 ,// e/'1Pf * /'P/ - [5.
-

'

Mp6 a;*jdip q- ; 3

, j

4 :. 't ;. .
, ,::x ; :s e e t 6 ; s h

: $e..i 's{
. - 'D 'O |" o Y " %~.g} - so, 4* .N? - l

~ -r 3 ."." -. ,, a a ..p Ef i. 3' y' s % => ,;/ 4 . -
.

i

a s
h:t
v '.

*
9 q> v.it"

,
.. t

.

b[s. ::,|, 6 - 1J

IA R~ j* .

p.L ,
-

p
-

. . ., C. t :e
.

.. ,

g 6:;,j.asri .-errmsw ; '_Tm!3-r .n g. .' },MAC, i,W-[;;Ei,T,,.. , , g . .,#.

k.
- r.

. .. . .. -

... . ..
__

W.!r:
..

Un..-g 4

eq YA ' 1

h. g '. I ) .'1 * ' N' |
=.

i '.

b -@' 4d- 4 ga R R tm .-
.

.oI% . . .
'

u,

t$ q. t: d
- b h 95 *, ,

- M + '

., a 3 ,, @. g3, g 9 'h J #3
i e 4 . w

..#
.

U uA % d 6' * -

|a- # .i
t* 4

y"' .. ,
'

-

N =% j )Na a r 4 73 qv
us td 'd |9

,s.' . d!w Q -

i N'

-. 1. . . Y.i
f.:se d i i2.d Q 6 | | |

,;
io . .

2
>

a* 4 r- |
,

.o 4.- ..,

> t *zI ' s,
is, .

a:. ! :t.

". 3 4 o y e -

euru :.
E&,e

W N D D
N.$a M~ n m o e,

5 . o, 9 = . , n4-
a ' " - * '

,

er b , U *
Iu.

2..:4 ,4,
-

: f.
-e o

e ti .--w e '
. ~

.4 4 8 6 2 e b.. .
*
., . , ,

-

.:2. .n -

6 ~: t. -.. :

-
.a. o30 ,
. .,

, , e t'W ..> =, <
* . . <t a i

. . . , 9 -

t <;*

2.k
.

z w. -

,i | d 'Ii! :;;
'

. t b
a . .s

: _I L ' A:. .b b, b li-
. ,

s 9, .I t
-

e
y 4 e.. w ew m

.
. 4s

"- klui M.'g .-[ 't J ). h N 4 q't l$.I* d
> 4.

'
-

, ;',ld Q y e t F: 9 m'y t'

ga w w VJ % W %( inn.

Oj 't ,1,'c ;- 'j-.

a JI .; J ig- g; ' 4 (e . .i 6* 4.- 4

mi4 j, - }
,

( ','

M.f. "TNTENh.. "..iF'''.7%~. M.$.I"..
.F '" ' ' I'''

: ; . a. . ..
-

s. a .
c. a.V:y y. .. . + st s . .J~_ ~, .

$ }s 1: ''5 '' .
~ -. w-g .

-| { * $.(O$ - K:_ . y If1 - s%. n.dhc;u'mimoonm e V-.b . . L
- -- %, _ _ _- . . _ .._

';) ?,~ .c ~~~ ,:s .
*' ' '

"

L.v. 3: . _
.

- -

,_ -- -
.

._ _ _ _ . - _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ - _ _ _ . _ -



- - - - ... . - - - - - -- .-. . -.- -- -

,

]
'

!. -
' ' *'. ;

,

E"Wh. ess.rz maam awwtu mP'"~' ;rNIh . '

.. . - - - - . . .. . . . . . . . . . . * _ . , . . , .p, -

. . u }.3
*

.

'
--

( n . $;''
.

&
: ..' .t j ., g#

. . ...~

TT 2
. '

; '

>J:
. ,

! w 11
. 4 I ", e, s =9

'" ' 3 1 7. in
t t t, = = c jn

1 9
'

1 e-'

.

,, , i l
h .,*,, '

a . . . , , . . . .3
< .. nn ~, ,, s V: ::: 4 g ~}'; 'h t S 114 21:: i tr.-i ' :

8

|
-

o.iE R A .A
<
Mid. .

,v. . .1 *. % % s. ~ -. rg
n. y s. w ;- :-

, s. -5. -2' 6
. ~ ~ , .

+- s e .r - -eS .

: S: 4,' ss 4 7 m g

G S
-1-= 32 ptM.. . , -

.
.

e, o
. I < 3 N-

> c
,43 = ... -

, g';4 8; C 3 R
.

f'
y..%

:: ..$ ; : w ".
4

I , -,;5,*.g s r...- !w e.,

', e i- i.j'
s ; e '4

-t =
%%!!q 4 %

-: q

f.e $ g$ 3. b.y5
'-

'

&4 -

3: , g * u kar4** |t 'J 'I F-e -
.'

I $ }'
- -

3 ! !4 j O k. ,dk 4a' |t t g- a

stil! 51 t 6I488 @S B%=
,

k' a P'w 4 c (/' ',
s

t. 3 w , p. ~. . :
.s n

g

. . 1J t ..
__

1 ; A. ., .#
_ - - - - - sn e _ W _ #,_ ..w.:.._ rr mirM,tr-vets,,. .erw%g,, -+1gj::'~

; ~~ .,y.-, . . . - . . . . . ... ..._ n .
j. ; v. 2

,

1
i r:' - 1-

. |_ g i '

, y n * f C;.
t

4, t |N ? . : .t
.

-
.

i g J

g ., ' '' .e
X :s , u ;2g.;a y| ,- .*y ad

a o a in-

[.,,,-, g .g w = e-
<$ -

aI y,4 3 ,:a-
-

i

.f. .::. .
~ '"

e. .

' ' ' .
'

i* . . a s .
:

. , ,i ...:.~
p,-u,,, ~|4. ~@ " #g-

. ..

%,
y,,| ::: S - a. ,! ,

: Ei *

e a n. 5 .9 k'. t -
O -. . .,i a

, ,- a-

5;S ya; < a,1 , - s c :-
! 4: t

W. t O f
>

;: -m , w

i Eid } S 3 4w [
'

6 .

* a ;i si ., a = 2- y p a l- -

)*\ l!
uaw 4 $ j

!!h I dj j k,4i :
.

,
.; *:( *4 ,

y*exeo,
*g [ # $2 Y ,} j. ?-

a l' l
,

5:

<% 1
-

i: i
.;

s v
o:- i'< $5 n > -

i
. a Ee .-
-

fi
3 il '

..-

. . . . -
t,. -

,

t

J. w5? dm..r.wm m , : _ g --- * m g ;,7,,,...~.:'-

--

_ _ _ _
- ,

_ L. ~ .
- ._. .. . .

.
'

.: :- '. . . . .. . - - - . . . - - - . - . ..
_ -.- -

J

1

|
- . - - -- . _ . _ . _ _ _ _ _ _ _ . _ . _ _ _ _ _ . _ _ _ _ _ _ ___



- . . . . . . . . _ . _ . . _ . _. _. . , _ _ _ _ _ __ ___

V -
.

1 s r.'S ~'

~ ..
t) .-- % - -- y _ :. y.,..- .,,,Q.

.

_ _ . . ~ . . , .
,. ,

~ - -
,_

-

, .
I

.

_ 'W'
'

*

|

, . f*.

f*-20
f '' / -19 JOHN A. GLUMt & A550CtAtt s, ENSIMt t BS- e |

g',4- so n A. uume a 4isociaf s. MaiHisas , , , . . . . . . . . . . . , . . . . . . . . . . . . . . . . . .
e s e .....e so ee n . e ee.e<aste e. suseeenes _ aupp _ fu.. (,.T.J f. A y g et am

' Q,,

_ tM301, );w, 6.LP P. A V 3CL 2 2M _ gg < h _ ;, L.L s _,gg ym %,g.:v
_

(, 3 l L.J Kf1 .[K at#44 I'
_

. .'. 3 Hri,J
.

.

N NW AM Y WUW #W'r of L aruPn jt4Asse t (Ceay>)>

4 g .

i Brae srs< (ECn M | .t *

Srsrica, 4f ,
C*

.,

Obv6 (Enitu!4D) (a6o=/tf)< N * ST* .
5 #N ~ * 5 * * ~~>

a

E5/ ~ . ,

f * ;(A3$eftf y Ya
' Y "*M 'G H*WL M4 Kgo

2f/
g .. -,

PP. ap . waret , HouuL*ttw1 - 17S *' -
'

' ~
~

_c

. Rexroa 3 reel 3ecrious
"

' . -so

k; o.sr= 216m22 1 y 8i G ~*t-t
. -f(170s'- 1175') =} * sca -tst = Jz9 ff

. $ ' EUN,, '*

ftMSSAL t.u-wirrE . n T4'

4 '

g .g qos
h '. ! .~.
e-e 37Arrou S . .

-
?1 &(190G'*il75*) = $(365.S * kAs) = IGlof/f ' 'L',

'
-

rF;o
.. | . 'REACTOQ SWlur SrCEL Sectrovs -

~ ' ~ ~ '
(A'

5 Comemere d.$reat afJoA . g .- --- 4 |

.~ 4 *{ {I208 -/6.83') = 6.64 [f1. .
' ~~

g9
--- ~

,

*
..

_ Starron 6..a . . ,, ;p ._ .T
,' w A s

.54Oh' ..*-- * Y
. 1.W* (11os ,ygas<) . s24o ff e - -- - - .. - ,

, ' ' ;
^ ' LCoucarre 4 3rCCL . ' ~ ~ ' " ~ ~' ~

Sok . :". | f. & iy - th'At .Jfz u so .. . .;h=.:r-~ ~

{l
_

'

H 8704 :
!

;
'

',
*

; 1-Q GM '0" 7 |

h Coucaere d Sreat 1290k
- 5 ,. ) , , gr .% in lyf9 29#60 - - 30A C

*

ij S20# ~ $

I]
- | 6 _A, . g.- -t

\

* ,!
. S u rro u o

.
-

1
9, 1,

* | Q , ge '
|F .

,
>
- ,

'K Concoera /srast GGILi,
__

' b - ***; k| 5 [.
'

- .

I .i 9. ,
~

5 . ;'t , 3 - 1.
*

! n M
* ,
i

; - *W g ,.s .,

rg a [ grg AA f* 5 k _

a
~

-

, o. .. y e m e .e.w ors * vse ' t a% - * ***W**'-

., ,
. s t . r c ; t. n # F X M a . 2 <a !p ., . ,. . .

A__., ,

b . n . g

!

<

_ - _ _ _ _ _ _ _ _ _ _ . ____ _- _ __-_____ __________ - - _ ________-_________._____-________ -__ - ___. - _ _ _ - _ _ - _ _ - - - _ _



.s . _ _ - . . . . _ _ - - - . _ -- - - - . . --. - -- - . - - - - - - - - - ~.

'

.. ~

n@ m m - weserv
9?.J

"$,c [ N.| ^
n-

? ,
*

t&,

L:. ,
. JoseN A_ Stunt & ASSOCRAf tS.8MetNSE88 * ^

soNN A. stuaat & ASSOCl4f E S. ENGIMitBS... ... . ...... . ... . ..... ._.... ,
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .,. _ _ us s,i. .iecsc< cenran zev .su- a

d+' a,w-sc
..

' -_ ,.,,,, . ,,v,sa,. can,an , , , , , ,c, ,, ,, r-.G e. Jer2MIC ANALY3!3 ,te.. gg.,,u,g. ,y g yg,, y _py . F |_ , g, _

t. .. - 3
., . , s.ui. - sw,..

. ,
-

c
,_ _

,. n,.-.,,..~ ,

| Th. syslene is s.tvedby .sholo:eeeyy san %endn s.n6 '*ly':
,

.

.

s . cas.resimod u.se :r *'e4:,sss ( K- E.C,)
, |

. '

. s.ada. ,y s.o, d. s, m A.adm9s as noso.v.s
.

' '

rr,

. ' .
.

d. ~tia.d storto.ess et *= y~ti * Carte.*
$ s 7

" A Ps fh /k .Ps'. W. P1 R
|.

se 7a n 23= rt3Gx nf9* 4.so=~~ JF.Horm "- ' * * * M [''''' ' "'# ' ''"# * " ## " d 88'* * * '" M.<
iJ

g
- - ra. n.dia<,, .~ r nsA.Les. aestsesso.etas n aem.pa .sesse,st.assmJess, p 3,,y,ser ,.

.:. **

; +2s . IISS6'sn
7 2, . rtia.ysa

.
, _ _

).
o ca,y . p, ay.,,,y

*

*t'4
,

,

~*=W- 4 yj!'jf~- - Jtuts! -sssz gif' || .

.; ~.-..:,.<.~... , . , . . . , , , , , y :

Y [ *She. t 'l 3 4 6 6 7 8 ' '9' '13 ' idff
I }

. , , , u. o. og

} - a,p> a. , a .,. a,m a.,.a n< n. -

-.a a.,uak. ,,,.,,,,,,,,_,,a,,,,,_,,,_,,
-

|: ,,

y --+ - , a.,a . . , . ,,~ ~ ,.na,,,, a,a .a, .ssaan,
-

,
., . c, ; .; ,, . y .,,,, . ,,,,,, , .

,
p -p , aan a ur, amacceamo am, aaerao , arus auw y nn Ny .. , , , auu w. au, n.,m a uama<,,n nu ..= =.= =e g* ;

. .,s -- , ,,,, , , , , , - ,, -,, u,,, . .. ..$. ? ,. *;

k']
~ ~Mgf? *t#4M 47ar) d 9uf a%oJo79a7134 a) ,,3 at.p? O d d j '%

f'1 . z..;*; . n sm. ,ss '.1-26z '. or.sase (q=)')
i '

. ~~ | ;
pmeratzed s.,eu ;L * ,

!
- | '

3
'

#*h: ..

i/4 g.

1

q
,.

*

(
e

. e.. - ;, . , n -.. . . . , , .g. ny y ;.

m. . . .. ,.
.....' s /q r._i i D W. 4sN= -

. .. . . . ~ . . s. 4. i ! .*, .s.e T -'
"

. .
..-*-

.i.
. c. e .. , .;

a
pe .

:

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _



_ ._ _ _ _ _ _ _ _ _ _ _ _. _ _ ._ _ ... _ . _ _ _. _

.
-- - , - - . - - - - -

r

MEh:'.'3]q .p-.- - -- .-
.

. . - .- ... ..
,

p WPT;|
s\

e,h, s, .-

. , -, s--,
, ,u

|, a. 9 * (, ,, . .,

Y'?<% . *? ? | f,:
e
-

, .,

k = 4 ,,s y s-*

. f. . IN| :l' } h! !!! 2

.!;. :i A !;

fY,$=$j
e o. ,

$ -.lb!!! 4 =
' w?tw t;i ro y .

1. . ' '. T a~;*
1. I*

.

* *gQ
..

a e| a 3i *4 -s
1, 3 5; E! ,a y.wo.. -

SM. :Iw gi
..-. ux..

; S!E l a s 4
ID,tg.y.

!
& e :x

;
-1 e|

.

W. )
D 5 : : j i,): s| #

i 2a u . -.

.,r~pr -..
*

!
*

*:u t : u : (. y
ha

s u a. a ~ . ..

3:u t ;t,g ti4@i .
,* 4.:w w m*

1. 3* d !r * {6' .
,

% |; *:& 4 *% . '0 4 % / w-j 4;> 1 <spf ;.4 n. s e a e
; r*

| !hi f4 f, j' '
N,2} E I '

,
.

at "3 h I 5, .5 2.1 a% [4' *
, - r.:e; w = .
4

.

R 3h+&i 7, g g
3 mr. ; .! i|| 4 M/''

|' h ff.(,fi'

. . . - . .

E.-). . M' ... 1 .._ _.- 3 ,,, y i !y .

f,F.',N ':' . . ' )il 4 o ,
h4 g g g pga ;

it la
t.|t 3. -- -

4 g
i ,il - r 6 f. i i 0 . o eh...:j

:]:
1 ( [.-

- 3 a .:
;. 4 { gi8 "

3:s *3
, *

2 g -

: S... ;s3. a .- 4 - .o
34 t ( R e a =

5*t
* -- i

$ .R
,

! A-* . nl M -> p- E 3..
$o

.

~
g Q.t z el n 3 4d e '~ a .

. >f-
*

.I
'

us ,Y
,, . .

.- v . . na
T ( [ 1, k$ F ,e ?, 3 y*

k. . -
. *4, =

I 4 I .4 h.
4 5 & cta n S * -

;:! c 4 ,,
C g og g g* *** 4n 9 9

3 * k, 3 .e=
' k {fI I l

4 E g .s g' 'g** i jm)

4R = u-
s . - i3 14 esg ,e

h $ *' I E s.i [' i
-

8 - ' ' ' * ''.
t

[
e. d e e i2.J a =t

c :s.
- - -: .

g i = , :<.=~
a .

. .

,. ge i, .; i

_s ,

F.e e -re A.
- =

4

| ' , * ; j k **
E.

* '

E
-

-

, , . . , i. . <;..

|

. ... ,.
,

r:. 1

[* ..- - .

. ,
s . ==== ~ .. .. . . . .

{.. ..-. ..

. ...

ng-- _ - . . -......,.f. __ . _ _ , . _ . , _

--

_



. ;. ;;, ! i . |i rf. ||!| , ! : -

_ ,,m
.

.

g. -,. .

_
-

-
~;- ;(P f_J/J_ -,- , , ' , . ,- ~ i 1

- :I^ * ,g;,t t|. s .: . ' t. . I.. t .e
.

m =,.

. _ .
.

.
.- . . ,. - . a.

. ..

A
ta . m*.s . = ,

-M<a a
*

e$
_. . . *.1 .

.* . ' .

mu . .
. s .1w

n
. .

_ .a s. 't ,2 ..
*- ,

.

r ..E n . . ..a .s * es,.

n , -
L .

c. A
$z
4 l_ , ^tC $e

~|
| >i

S.. %<y.
e
ee* h. . .

- s c ag
S

m t .t gn A i
m ~

8
.

8 .
N. a ._ z_ e

:y.. a ,r
.

G ,. ."
\y8*

, 8

NV .
.g_

.= r s_
_ E.M a e * .e . ._ ns

w. .bS.M
.

e. r '
.

E .
s r .. .

,t _Ii W
a A. v fLT . o t

_ AA t er
t naM r. ,I

wC.Y , s.
ro a .

_ O.W n
.

e. ,

W
y fS ,

.,I

eSf e |33_

&.C u n v
t .e *_ A r - n r

". =n.
e a.s r

t.Y
e , f 1.s r. 9o sr s l

\ + e. c so
n % s -

.

m
$.a

_ uM s t. o
. e l eJ ts 9 r - .

-
t

,x o,,E . 'e e
s .

. $ . . i< . i.A.J o. . . .r e . .s e. .

_ H
, u r- a o. s t e -,,- ;a

- a to
M n , ,* y -

r #. M n, -
n

u 1*_ 4_ O. - r a t
._ u *J . rl s e

u ,e .s s. . e e_ s* a. h
* a s . .Ay

;

t1
_ t. . -_ __

. '

< g

-
_-

. w'f _

_. ,

;,
L \ . , - .

-'t \!'.
. (- .

n !

. < s ;n |
J

.,

e f . ~e, ~.
. .-

_ '4 s .

- l . $4 s. -,.
7 2 r. m O

- - _
_ , 2 m h u. -

.
-.

- >
v Lx - f f 9

- t e p

M
*

c._.
. r * .i

. t, r. s 4
.

s 1
* c Gce *

=

h.
** s.

. r, s
=. . a o o.

_ - . 4 e<
R a.n a. i,

s.- . as t r g .. a 9 Rs e f e a E- w
n M t V -

i
A 1- dt

e -
d S J

.
.-

N. a. .ic a e o n - ~-.

I
. a m .e [a -

G z. , e y

s. Nv m. i a.
o .,

G t 0 7

e.- -
s dr

n. s 7 9
w a a& si a $ 1, - ~_ ,.e s a A 0 A 9 a

E
_

.
-

i =

m
s . n.s <

r. e. . a y
f r 1 H.<Ae r e ' o G 0 0

5 0 er r.n m. . t s d d d 4 1 .r
_ . .A r. e

%.ir
s A ua o A O 6 nc.n n< 7

4~ s e
_._ o.r

c. s, 9 e

~
y g g 9 3 s_ s 1ss c d o k o 1 A -

a.rc u
-s -

#

i_ c D ti r l 4 7 -

m ,Jos a o e t 1 o .a s t
.

H
e 9 9 t u , . -i =a .

. a.ys e a ,e

-m. es - 7 1 G S. e a ]
r .r .

s s._

a < r.e. 3 8 S 7r d_
. us s <n a. c .

r t S.
a 0 0 b *.rn

. c i. A r.
t t t- sr - e *.

9g g sA. n c a . #

w N i.
s 5 0
s 1 o

a,a c
4 t B 6 .. f.SA rA
J'a a 1 3

m ,- * .
s .

t s.o

n. _ . a e 2 "v ,

.

o _. s. i ".
1 r "i a._ f y 3 T a s ** .t

ws . . a N _

_ o , t . e 5 s 9 str A M -6 ao 3 s s G + ?"

a. n a.
9

" _.s

m
a a A 1 q e

"*7 -

_ "o .
_p . , r e

+. Os m , n. dt (I
.n

7

_
- _._

G i;
. .J, i i k 4

6
- s .V I(s C w f -a

.
n

2
,.

~~ . D ~ _ .
9*.

';

.

. 6

_,4. J1 _h _

.s

,. 1.
1

.

Y 4. '
Y t

_

,* ".'n..y md.p41*1.1
.

p' .
_

,. i.c j .g?.?:!d. Q' ;.he .l.-s |,j ,.o
. a

..'4 g' w7 --1' -lgy 8.u'''.,.4 . .

' .u,.d"'.f.L.~d&5Q%.$*sN;...9.'N
j., 8 .

5 ,.< .

* _. ..,
,

r*' : j . = _; ..} . ..
*r.c ' . .' .*5 A,-.

..&'. .T f 5^ :'1
.. -

"
t . .sn '

..,.:
. -

Rs. +
.

*.

,'
i pQaN'*-Qa. . Y.3 >; .].My

, - .

ti .%
' . .i f.

.

; *

iL}g: 4% 8. .3. , .
,=

ei -

t. . %. J ' .,% M , -F . g 5 .- 9g > .'
.

," ~'
,' r '

'^
.

; ! * ,! ;. .t ',i.. | a -|.|- ,

|: I |lI|i .|| | ,' 1 ,! <



. . .b)>
T
9. w. tw .. .

- - . .

. 2M -_
_

. _ _ ~

_-suWim-%en
_,e

- . . . . . .

==:MiMussL%. %=.,f'eu, f, .InHPM+.1+Fnsc6
,. .,.,:;,; . . .

- . ~ . .

*
_. . . )-.

-

9. .

{L ^ ~~

t i .'p
. . ..t.

.. ;j.s ' ,.i
w JU., .|.y u.,: .

. -

.y .o,, ,, #
-

t ,o
. .. . ;

.. .. .. 3, ,

jI . l '* O.. 4
e *i. .

% |

-
,

9 I s1
,a .

@. 3k -

-p d@ . g[~9[
' .

h!'
. a v -

;. n i 5, .L aa - x-
Ni-eji

I.t

E . k $..
9 dj. i 4, Q:,

! 4. j.
.

:i

| d ;g F. j,
|

!-, g. ::
.

7 '

q -eM * 4
.m

qf g g i P+ . >

A; , .',j
* q., Ii- e <

,, ,4 o '' T ~g '.

3 & F l '|v |
,. ,.

i,o-
*;*

i 0 m t 2 l'' ' |,:g . :2..r 3 x ; 4 */ t.
-.

':t ::iji m 1,
@ Cf. t Ip.il5:, 9 L 2 x

-

o,

g
[,

' ,

1 o ; ., 2 s * 5 !.tFJg +
- al .

:: Q h c e V * iu
'/ <

5
m sq e t W2 o ,.

. fl 7,5U#.
i z

..9
. . ..i| d -

p 2
9 ;;; g, -.

* I h 1 Q. -l'. e t t I ''4. < :, or a<..s ;i

9$ Io Ir m[
11 l

,

M.. **$ ; h 1,4.3
i. .

* * i i k' '.i tn .h
o (, .:7 '

s >o:'*i;O , .'n e |

b;h{ g .
t 9 E t E 1 2 !'g*. _ . ,

d ti. d.i d 4 4& d d(I
b.d.

,

%
':

,

N ,i !
' '

( y'.f.
-

itan _ -u1ww _ -5-- = h:s,m 4W1 &_-_ _ + ??! . . J'v -ML - . ..o . ,;. , r .-
,; .

,p
_

.
1

' ' 3.y.
+ s 1-

\
.. . . .. .- .

$ .c. T!. .d. 1
, w>. I

,
.

9,4 W p;. g J% b h . lt
. . , ,

i;le sw -,

|L.".y O i i I t. %
. -Dl''t 1 'k

,

| %.
.

4 . , % )..3 d d-
ii i a a *<

mt| 9 . u w w : . y-(*u.r,d- 'd
.

wc 1
.

, ,1
.[Il

: :M
- I .

-
i

@>.)
' ,. 3
.

-

1 |I
'3 gh' b,

*

3pr' g j . es e D tA i ,

| e
s. ,a Z$M h Llj ' 1 *

i

Ip"..'q %s' q '::|-.
.T.

|

;; q: 0
> U L .I r.4-= -

Um G : }.j z d

v .Jcr,
". s .,N j 5 g

~

p.3).
*C. o kvs* ''05R in k v | i, %'

m.i 1:a- 2u o . *

4 y $
j g? >., c: d o ,c i

h.f'.[l
. '

o, 5 . f { *

*

-1,e .. . i

4 Q... - .-..
J .g m i* .

.,-
-

. .;a. . .
,

,, . 2 o
a := w

%3o , -- . .,
.h. . .o t.*:.3, - 4 1 1

.

L 1
.1,

,

-- =
. * . . x $o d ,d r ! ** ** .

1 R. is Ii * '

1Q @ - -' ''V F g , W '. g

. j*g p' - '$ , .

+c
'

t 9d
.

}. -(o: .' ' n. .e .. ,
'

-. e es mq
*3't, R 5

=.

n
Y. 9b 3 H,* '

9 J
J))

J a a e, J Jf pju .h t o = . w w ta a io m r-
|'"'t *\ dh*

t yJ
r,-

d *
l', b,,

r , , ' e., . . < ,
g

. . s ' ?$(P, A %;
[ YT U ! WP _ ' W3M'.75iFkM|* s'fC ' jf*T4 S '.'3 f d@* *

( -- _. .
- - k d:N'. .. . c

'

" .

. ..g,. ;
IWa==M

. .

W -.

. -- - . . . .-- . .. . .- - ... -

-m__ . ._______s_ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _



. E . . - -
.- - .- . . - . - . - - . - - ~ _ - - - - - .._. . . - - - -. . . . . _ - - - . - _ . _ _ - --. .-

;
.

3 n y'J t ,i x. . u , s.. : *.h . . . . - , , <c* - - x " - 4- - r .. - e r ;i . - ' ~ ~ . n - q: 3 m E V tz }''-
'. xt w , . . , ,, __

k .n
- '-p . ' , .

*

. ;t ..s .ri -e
* =., w pv,.O p . r . . , c; , . - ,.; .

g-
.

-

-

,s .
. .

n ~. . a. . .e . '- . ' '^ ': - =...s- .... --
, ..sg

,

-

p|

3

-

g -

i
$oe = 4. stums a associare s. eno:wasas I'#/

-

;
.

''

. ....<.... ..==..... sonu 4.savne a assocarss, tuosweses E-M'
| ~ .trassy crvre>L nnv' act ..re en

... ...... ...... .
| : . . . . . . . . . . . . . . . . . ....mm

- usw - Tunm Co.asu ~ n.....
.y . ti. Vsr .rcissac enAs rstr .r w r**e -. G . E. ~. T.m.. E- u u ta. a s

. .scL .sas. _.
,

. g
i .

U--~e .et 1 m d.

-

- .- SHrast %4aAu Das int. an , sar o a r s uw, seaa ant
.

. R a. ., g, . Mm,, . -;e
_,

-

enu, a-.an- c r. a-sus., osa,ua.. .e or

.
. . ; . ,

' '
.

.
.

.
- ~ *

f.
a os" e var ria.,,rm or re, r Joerige ca , ca

-

en ss' .5'
. .. . -

..-

)
~

-

-

- *
. } . - . - *;

.

- :
_ osewonos a, serein caersy Arethear;fromTaNc.h,%e: - |

- , .. *

'
~

.
_

, -
* - s .

'

#
7.o.sp,.greacinma a w I'aureav h hes- -

. ^F EL 81- c)' . et.tss"-- EE 81 2* ===N-
-" 1 **

-
.

.
.

- *
.

. - -- .
,

-
q- '

EL. ts'4* *
# &# e.e

I6
.

,

. * '
' .'

. - .- -
'

R,, a 31 ass , . -

.

3
-

.
, . . . ,

|
-

., .. . . ,
e - ,

, B,' a 64 JJ/ " .

E
-

.,.u.
, j ;I - r

{_
~.~.

*

. . - -

,
. j2.,

-

j [
.,

- - ,

, ,. - .. <
- a u ., -, - .

.
.

- -
, ;

. - , -
:

..
,

....

~ . .- . .. -

.,.
r ..., ~ ; .,,,,- > - . ... - ,.

.
cu w-r- : .,, ,. a. ,e - : ?.: |

'

j.- -

:.
. .

;
e o

fno renonvaer o*oero sseaw he <*=msset arrs theer 4
,

.
.

? *
I

a.e s.i -wa s ra r.erp.se ar rahardn,)n.= - f
*

. .

i, .

* * : +-
*

1 - , ; et.1r'-g*
'

! ; s
, ,

I. S - *
,.

r.
+c 3 - , . -,

$ L.
. + - s'

> ,

.
'

* - ,.6

g.
- - k

i.

9 EL. so - > . - i !
i- 1 .

. ,
.. e iA.

: 3 N (
h . 1.

.
>.: ;

.. .

| b i
- -r3, ,

' '

- -b
_

' ' ' '

I
.

:n - 4 a:

.y
'.- |. |i1

_

1
.

1$ 'r-

1.

. - - _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ - - - . _ _ _ _ _ . _ _ _ _ - _ _ . _ - - - - _ . _ _ _ - - __ -



, i L |' ,| :- !. , ; I , !

,,. ,. ,
1-.

., .bt'q.
. ,;

M"~' , V .f,

,

l' _

_

; |f ,! '.|- .
_

,,
.

.

MF c4
. * *- , . ..: s

-~

is. . ~

.JM _

e
c .

M
Y~

-:~t *- ,.- - ' sI . .,- "t-
,

~ t - * 1 i:: . 9 ,.= * ' * .y, a m. 't .+ _
.. - c t

_ 8 c . |,c ,. .
t _g; _ Lr .h F _
i , _:

* a g t - .,s ,
_

K, d
,.* ,. _- * ', ,

$* 7
t - , _e

e "

t * - M '* d 4 '4 _
.t* '*-' M . s Y'

# RN*
- -

2 " t .

. ,. p ._a. *'-.
Om M s ^ *

c a B
,s

F. 4_
' ~s ,yH e- u > C

,o .

. , .
,

g _
- ,

E

$u v &. t. 1. , y, ;. _
s. a. a% g+ -

a. .*

m*
. _-

t cP R B'

L t' f' _ f

A a= a E 9 g

meg 6

_

*
L g _*. m * g.I

C*
O= - T .Y e.4 f

'n S.
i 0 -x !*

a .g
.

S = + _

m m e _?S n _#
M S s !A ai '

l
e, w D f. u G. u

,
_& 8

~

C
,

w , 0 ,

5 nt a, .

M S- c 1

I{
E n *r ,,. .

a

A . au* m
,

_

-t *, t , .-'

-". . . #-
r

d ._
- S .. 8 . ,

-
_. __

f

Q. A=m u
-

m.
- e

, N *= T
.

D , 3 > , '} ,
5.

8 - M
. ** '.H .

.
' 4 '3,

9T. -

Om , g '1 i '. '3 'e. 4
~ - .

- '- - ' -
J v --

.

- l.
.

a_ _

ps3
- DE *

'a, e r
, 9 * ' c. 4

.

'L

, 2
.

l .. 1rL. L
.

a E E -

.

a n n
. .

L -*;

d - _n E
;t.

_ . -

T a
*.

-

- M ~..

e,:- - y
.
.

; . .,

'f r.- .

%' f ,

.}9.k; j h1. l !.

-

_ f5 . .

*.

-

_
.

- ; f ;!I ' , | , . ; ,f !
6

|

r _

, . ,- f ,^ -

' t, ' 3
. 4 .

:

-

a3 ;

..

_
I

-

.

- y

_.

m._ _

-
_

. ~ - .

c4 ~
,': ._

_. .

t -

~ - ;M :. *a_
. a

.

' .aL . _.

'3 .

_

I' - - 8 _. * '1 e_ r t .I' '

- s ..-|'
*

y
;a g R. u " _

- *' 4.n

, ,B7
a

Lr i. 5"
_c z t - _

c i c.r t

A >A s
_ w

-

m-
_

o ._

. x - s tV 'Ft, *. M4
- - # s

:si
__ =

S u= u _
. 7

_-
_ C t . . y- _

S- _- H.. -- M ** v d "G
- ,

i .

. .
'5 # 's.

t Y- *.
-

* 2 t . '- -_

G c. s. z e e a B
, @ e .M a_

m-
I ..

, K 7
._

H. - > C , ,- F
- lt -.. . 2

_ e s u. V.
. ,

e. - a7 g 4 .

.
.

g .
. .*

% g 4P 8-t

I c. a - s , 3 g 4 .

R tf

w
. A

C .u
i .L g

, ,

r . g_. s

e.+& 4 m.O. - v
M

-~ '5, 0 -m !
.

'< x x 7S u .

m u e_

_ +

kwb-
n -

.

S_ 4 s u J .

A. m n h f. n G u
-

&
@ E .a a a

s , O. nIs. ct .e

m. u
_ n .r

.
,,

fI-
N- a . ,

U.n
4 - .

.

J- a ,

r
_ '

P''
.

t
.6 . ,

' . Y.8*N'
. . .

. 4
* An a -- f.'

e
* N.T . D ,

, .
-

, '}
. * * * .

*._m g 'l

H

',,.%. ' . t 3 >,. 4O. ~- ,- '- '3 - )

2 8
~

. ,

$** 3T7[
. v '4 J -a 4,

.
~ . -

f.

?. nE u.
g , e , *

c. .
4

.
. y
0

.
. ._

a n u
; * .t L

a L. L

t. &.
i s G. . o_. ', E E~

M -
.

~ :.

m v, .- .. ..
.

_

,

.. ,
- .

,,-
-

f' I.. ;.-
hj)u

.
f!

' W, yJ;.,l. { ;k , ysQh';.N q -

- \e ..
d.p?[F .L .

. .r
|' ,i *w_

'

[,-
-

s
-

| ,i;

,

,t4 !
<! ; atfg

-

| : . f{j1lI|, |||| .! ' , , -



- - - - - - - a w-- -r- .d # . - . . - t-- - -- % 4a a a-eC-a - - - *- .m---

I O $Nh 4(, 'f f MM" [' gr

.,"8 .
. ,

., ,. -U ,g Mk
jg,,,,,, ope,. . %.W * , g s-

N,
'*46 ' S #G peeg p

k,1. b i k,!$ N b !. N f k h M N $ s'd'ifN$ NY? $55$NNNE
*'

' [f **"
*,M '

* .E
*

. s. e. ..
# * # * *> * g. ,,, ,

.

-
.. =

- ev. , . .-. .-

5..
. . . . . .

C<..,9
- >

,

,

'
.R \

7
.

l
3Ws 4 |g,$ '

p;..Y j *
.

i

N .

.
e

1 .; , ., .

%,F M 4
,

,

e ,

|

1,- .

|Ti$Q>
|

'

: f0f
Ng h.

, n,

ha
a, u. I w ' k.-

v-

ov-

w a n b %
6 A.t . t w 1

.

p~m.,

g Q m.-=,
M<

..,

' E 'tifU''I .b.l * * '

: p-Q> dj
f

. . . > w
h l
, , rn ga
, o o. . .! .< |

b *Ow' C i

n---%xh; :,asiMu%- . . Q,b.b. W '.-]'
,i

V- S,

| g L,%semum mumurs. -mm W--m L71..v t._. . ,'
' [!4=

k .,i .i j . . . - - - ---. .. , "g",(
'

i .. c ,y. , v i .. . .. u, , .4
.,

.

v. - ,9 .* ..: , , , g-
% .

h ' ' I 4
t . .? )' *

' '*
,

,

1 T -;9, ,J n
,

..g 0 J e; 6 |r
p9..-

: ..

D Hi
'

; f 'f | -
s 8 :; a. V,s

a ai.

'' d 4 7 t %p, , i ,

' : '::
% ;; ! ?' | [ l | | ,| @

|G*| 4 -
- C

|

I'-
'

si j f ya f- 'v
' k -; E

a,a.

. s 3 ~h dA N ,$ , s' f
!! c! ' : s.-

'E& {
N 1

'

h. ..
E

f>g i. f * \, e . :

'

-
.t

3 I r! l. k ['

:..-
.

J' y .n :
1 ' . .

- - c. ,, -
t . , . e..s., .

,, :. e
] ( | | i u 5

- . <- ..
' *

[m s' * 2. N'

:(6 3 ! g>4 e t 1I I I I' I ? ~. .
2 . .

y 4 dia ) .

. .[ b * biI' EI i 3
' * ''

' . .n.e
e. .s n, 1 e v

. .

'4'
o i3 .x si .':

r .. ''). I E@.S 'A ti R ;t 'd ) ,, ,
-.

;' ' '

Y,ddd d- d d d d > :, '
0'I,S[. .

{..A
f. .

,,

, f. ... 'I

.n. , ..
.

,k ,3 j,1s jh''i,M F 4LQ.*M&M*1 Mlt4%3i.?%%2%1NNT.hmanTs 22L35$! MM .[,] g ..: . .. - - - -

,

.gLt
; ,

-
-

-
-

s u...
-. . . --g,g _ . . . . _ _ - _ _ _ . . . . -

. ,

.- -.- - . . 3w- _2.

- _ - _ _ _ _ - _ _ _ _ -_. . . . ._ . _-
.



. _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ - . . . _ . - . . - - . - . . . - - - - - - - - -- -

.
-

p . Q *g g s
-- ---.s

, 3 ,'

* *
,

.

1
12 -

| a '
.

!

} &- ?9QL> ~%1 F . MMM4]S'Ekh MKme d":f G '%-- -:' $, -. .
. - . . . . ..,

C. ,
-

,

i
. g <

4
i

i *
I |

|
'

. '
i

!

1 1
3 |'

,

1

J

<

'
,

1
,

.i

I
;
i -

I
: j
!,

t
!

J
.

I

_

t

! I i

,
-

~

' FTWi"5 ; .i, ... .
. - . . . - . - _ _ _ _ . . ..o, , , ,

kj q
; y ,M-

i ,, n .

; 9 m.

n. p
~ <

h

! l

1 |
*

| | |
.

,

i ; *

|.' f.

,
,

.,

"

..

i,

3
,

4
,

g
t. .. , '

e

a
.. 4

n .M 4

1 %
'

bi v;
| 1:.t

1 |.',

,

..s

|

Vic

f
i h- . '\. ,

Qd' pgm F '<Fi. l iMi FevlT>N " RAWtii._.,,',,A -- 4 AC4-3f,6.,t M:''.7S;; E'' .. .. .
,

- .
.

_ . , _ .. . . . . ... - ,,
,_

.
..

. . .. .. .m -

.

4

-- __---m__ _ ___ _ ___ _ _ _ ____.____ % - . . . . ..- -. . . . - - < - - , , . - . 2-. , ---,



_ . .__ .. - . . ~ - - . . . . - - - . ~ - - -. . . . ~ ~ < - - - w- - - - ~ ---- ---- -

!=4 @ di

=

|[r-
~

h
'

'j
.1

t

bt
.

'

soe:N 4. slume & assoceAtes, sNotHetas f"6 JOHN A. Stuant & ASSOCIAf t s, t hGIN8 t es
~ b ',', *

g
..................L.........6.._ g~ ... ............ . . ......... ... ....e _ . m. 7 a. . . c- r.- _4._, m _. ~ u.,_ .~ .t ,_. a s-

!*n
:g_ _

% .- - - - - - e ca c ,.cu _ au eini -.m r -se<.r- 6 - a c ~e ,-i o u s an a .., & .pr . < .r.-u "'*-

! L
% TA w uc.*43 sat R t A c no s . .. __.,_ ~ ,

'

T A N e e. MT t At Re Acn cwa s
_ . . . . Uj

""*'~
,

f4a ... . . _ , s

p' ,s
_

. . . ....y yg . .- qh
.( AS.% ve'At1, Feast h. * i._ (A EUTS AM roS&c T') .. i.1

. _ .. . A ;' (ASE / .- :,
....n .i

i .
I .

. . . . . . . . .

_ g
--

y~
-~e : !"/f - |

, _m .
-

.

d -
)>"$ - y ---- - g- y

o >> y. f * 4 Q [- - |ig
i '(- ,, , g

-- e?[1 h., 's~ya. [+j
p

t 1 -. -

[ / +_ ,

x,
I

, ., . . h . . . ,

- h.
'.4 '- ~ ',

- + --
, - - -

f / / - .:.

p*
-

. . . . _ . .

- -

. -
p.'

t' ? . ._.

T**4 es nars.
.

.-.;'
- A'.

. &
. . . :-:

h hope.amt.o n e s' roa c e.s a s '# fain we rtou ar e.21.e s 24 n ess
. . . .

'

_. ._ ' S*kl**R) .
~*

\*se msm monst team .ok |:''

Eeads/B. co-anow .x varrican nacn.w .. . -; 1 y. , 4 ,,,, .

. . . . - ?Lawrs nnrs synuart <nt. $ A n,arnr.a vnosne. 'snersou. .s.
}.;, . )

s

srnreenssV serenassAnW)- ; F. 4e (Ks**g r qAj) ~O f***THee Events seg s*tuo i

Vent hs**6 * * h-
f.

f = 2 (Xe ok co* j )s so
,

u- * |

3
_ ,. f g ~ ~ - - - '

[
,,,

m 14 f.s r.ase s c,. . . , . . - . . .M*

$ Q= astSSF .

| f - ** :. . . . _. . . . . l R etast F - - - - >
' .

' . - - - >
; .a

.- .- .. : . . , -

{. . , , , , , , ,
-

. . .. .:. _ . -
--.- -

: . . . _ . . . , - - . . -
,
.

| 3 ),
. _ _

'
- - -- O

,

.. .. ,

;
I

.. 3 -
t

; i
- A !

j h ~ ~ _ . .
' . _

L .I

-..'N. . . . . . . ,.
, ---_-,-; . . . .

g -- ---- .

i i- . .

k $ 41i ,

i) *
, .

L
, rf

i
, ,,

''.
( l *

i '

7 .n- ,.,,.a a ,- c < ~ - -
_ __

; r. I __
~ P--=~-'

3 -
~-

- -

= - --- -Q - : - f
'-

-- -

1 l !*
.

; !

l
'

<

U d

N
! i
i

6

i



. . --. .. - .- .- . _ _ _ . .

[ jj diil4
.-.

- .t
9

,

ILi4ammaijj $
4

, 3 y ,.,.

f'le f g
M. .

:,
.- .|l.- . . -.

.. . . . .I

,| . .
.

...s_..:..

.|
,, , , , ,

. _ . . . . . . . . . . . .
-

,

o ,,
.. . . , ,.

s4
. . -i,' }+

;

. .
i..

|., a d. .p % . .,
yj !-.

t I -| . . .

| i'; i. t
,

;.j,

an .. I $ I :.,

f g1 ! '!!i I i !

,
| 1 ,i ;i 1

.* , ,

d . ..j
' ' ', , ,

. .

,
+

j
|, i g; ..,6i..:.I | 4

,

la li .
.'i || 6 ti,j-|

'

. I : Ii| 3{ | x: = 1 8 i !,
,

, , *
, '% is. -! 8' .

|
0 ''

, i t .,

i8,Io ' 3* .

. . i

g.f |.y ', , . . ag
4 . .h j [ '| 4)

'

'

g ; g .n ,- .

o* ip '' ,/s/
- 4,4,. -

O. e ; qg , cI d ' G:s !

.
I b

if .. N Y I.

a$h i,
. i e <

< e .. ,

.

4
.

{ I. L'"
.-

:
fe i c== w g ., w2.

2 .; ,, p g* , ,c g Y * *

bU <g 4 s .

f5 i4 -* ' #' d.
.t

'

3 fj:< e w'

d O: |. a s. O, j
#'' ,

,.
.

I* '
9 f t * .

" i.. / q.

1' j.i
1 - . i

. | . I. |t - . | .| . lI,k.!!! (iIi. | | |'

;. , .
I I.r. i 1

.

c
- ,h<.4

'

.

. . . . . ,. a
-_. . . . . ....___...'E-

.

] 4 ,wz A ="""' a lm* LE *. jeM W _' air.I.nl -~ ~ M'"WJi 9 N W'#^ 'V. ! kin,

, . _ . ,- - - . . _

a .__.. . . .

; e t

p"4L .. .

t, , ,t . ;. n i,
ty % y y i'. o. . t .,

I
-

i IPo P w' w'' -

,

i ..o '

I ah 4t.- -

, * , ii t
|

.I. .!'
l | en 1 o

p:.s
$ '.'.t

, ,

s .
0 2 *: Li,

e,

| 5 ,' 'l o,E
''

ss
j' .

*!s / "**tne' rer... .'
'

~I 'I E : S 1, ,/ |
'

c:H
- '

, o
r s2 ;J'.

to 5 i i
,.

! I (te-- - ""..

if.k
. - - . - . .- 2 e =,

1

.: W},
.

'
ic u -

i I., !w : . . j. \ /r p!y.

: .; P :i4 .1, x.j . AN 3;5 *. ,
-

9 r v
5 !I I!

U:, s i - .
0, - ) <, r r n': ,.

il
a D e -e

f"p ': m d

t hg 06 d
-

,
n . 1

-.

i -
. I 1
'

.

I |
i

| '< 4,

'

_- 81_ e

w

:
' t. 2.
. -

|-
i .. .. M

, _ _ _. . . . _ .... . _ _
Gg-

|

!



. . ~ _ . _ . _ _ _ , __ -_ ._ _ __

El 4 214
--_ _ - _ . .

I

G W.
- -

r4 - . J. . . . Q,-i

-

1

c (> It
i. a je

%
.

= w

11 ,
. a ,t w 4. j' i e

l U $ }d'

-

g.) 3 j h *8 d ,

g
b

|. " . . .. d F i .- 4'

.h uEI 5 ''i ==4s=> e

5h f 4 , j
.*

, c"* 6; K** * 6
zab .- . s.r* s

,l . m ..t
.np s,3 a *; .y ".m. *-- ...a ..

t
,.

.
. .;

3 ; p-
t .. t. .s

. .

7-
i 1 'E t, * 'L t '-

'%,, 6
-

v. t| * .: *

N'N .-
+

S. j a ' 4f,t w

,

D'

:
. J ,. e
*.0 / 4 i ,*,s /i 4 * g

1 v
1 <i ... .

i !!e! ! '' "

,/ . . !
- -

. g; .. s y 2i '~
H' \,

:: i : e:,

4 o.sEl # .],
,

0 ,

i
. -

.

i.
% e'l
7 W h

} L % 5 A |

"& I
s f aIj kk

,

L'

:
k,

. . "
t

, a

i

;- ,_ . . . . . . . . . . . . I )i . .
e ;-

1i ,. .
k j,

,s i M
4

'
O.
i i, ,

we , t $
, a ,. . ,

t -] 3 e 4 |
,

, h%. A * d
g $ e t ;

, i
.I 5g -: %

! . ', k } $ "j e f
'

I ;.,

|-
4 a, -a i

2 3 ,' |g
, .. . -i **

l C, /' p* ',8 ,.*[ 4~
.st

y **
*

.y' ,
i g)V 2 s' k }

*' .
''

~ 'm. y ow , ~ ~ .*y.

IEA $ / e..* 'I !, \ 'a
. d j )gia t 'I **. , T'- s .u i .,

| O$j . ' * ' * ,

E' N,s g* .o . ,f<. *

| 5'i<!
'

'

._ _f. ai,,

$*Y,,. E }

_ . . ,
E ' ,< .

| ::<.

r , < v \
.

15Cs \
"

* I |Si ac ',''
|

b !
. -

4;A i: s

3
' -

) bEi ,~

gY %,r |,

.t .s

( i U T '

ij J J ),

"
,

|
-
h

|

hm- - . - - - . ... - _ - . . - y
m .s . _ . _ ._ [ .4

'

.- .

m . ._ .4 - .. _ _ _ . . .

, , _ . _ , , , - - - - -



, _ _ , , .,, _ . ..__ _ . - - - - - - - - - - ~ - - -_

. . , , - . . - .---. --. . . . . . . . .

|
-

-. . , - - .. - _. - ..-
-

N'
*

I.I.W '..

. . . . . . . . - , - - -- "M- - . . - .
,, .

* . . . . . . . . . . . . .
.. _- w .- -C, ..

,r . . ;.

h
s - ,

b
* 4 +$. k

|I
.

% ,i | |
.'s a. ,

,

L,
a

%
.

^
.5 ...s, ,

. {. s. I 4 # s: : c J, g - i eAz** d b 'p
5 :( ,j% 3 / .,s. .,#
G N.,, g

' ' '

- -fs% .
i

s*
a -

a: 3 e . s. ; -
.- -

=c6 ; g g g .g
i.

.-
51 . .,

. .

8 1' l
.c , . -- ..

N. t ,, y l::; E i.,
y * ',

. .

'N.(c J*A s - !
* *. e

-2< 2 . .

k. 7 4
$

| |
, '

.:' , , <z #
3: g. a<

-
, , u ;. , . . .. . ,i /

,' ;|*: L E
* '#

k iIA W *

p y q N..
.

-

,,, / 4.
** '

!i i l -/ j j [
,

!

-{ g j$ ,. ; ;
E 4 * i

-

| i
A{

f 1 v q
la 2 % |

2 ,

j
.

l )
l,i |. .
-

i- -L -

, 4 4, , .. 4
--

4 ' <* 7 t ' . = , ..,)- m'- r1.. . . _ -.
,

__q... p
, . _ _ _ _ . . . . . . - . . . . _ _
1

g

}[
= w |'

i. a, b
"

: "
1J ,.

a.

i U s a.Iw i e
,,

1 [.'s h
-

11
*,

i "
i, I"s,' % *| .'$ a j, .; p I

s
J 5.,-2t8. == a2 a

3 ,g v j, t .' '. g y* '+'N
'

4
,

, ,za2 s.r* ,A .,., s !
.

i :: 3 a
.y ,4 % , me. . -

* -
.

, . ,

4 , y ,- g,.a .

;;:
, ,,

3 y'c u,, ... e -

,
.

.
'

c:4e .:* *

N g *+ %; I.,

j og.g, 4 4 d .,
,

Iy
J. .

,0 f 4 ,$, w
.4 < - '

e' *
1 v <

,
i....

=y C i ;
j
. 5. !. p.

. O
e* / ./ l

*

,.
|-

,
.

** $ ' d ,.' \
<i

t, a N, j .-i

*

r; ; ;.

a
2o: 11 F ]

*

'*4 P 4 I*,
C w b 1 i

C~ 5 t
F

.
<

E 3 &
1'

Ii LE 2 A
F : |

i I
--s :, ,.

I -n . v -
. . -g J.=d - *d . N -E

, .. -
-- h'k Y N 1 1. k s'.Il D Q * E _E- * * * " '"

*

h..
~ ,['

_ - . - . . .
-

1. . . . . - . . . - . . --- ..

. _ __ . _ _ - , ,



. . - .. -. ._ - _ _ - _ _ _ _ _

ug grx. nan = ~ - _r= .- =- = - - c _+ ~ ,
. .m....

- - - -. . . . . . . ._. . . . ,
,

,

,

- |

.

. ~

: s s
. i

C/ 1 } A 7 7
3 I i1 1 2 1 ii

t 7 1 3 .: 1 *

(1
11 11 |
. ..

5I l3 1 1

a l a ?a l i j 1

.-)-}!:!
'

-

! s i a ti. z
.i i : ,-

a s r
- ,- a a- .,

113 1 t
. -

il .l
! ! !!Lu 4

'

| i .. t j 1
-

ia3 .-
__1 s!1 1 n,-1]]! 1

j
s.

-
.

, 2 .a.

l a 3 2 t**ta
}i2 J

a i i
JI f 1 1

; ,.

311
elu: u 1

1
224, 2.

. 3,.

;s 3 . > > si, q
,

3 u=.
, . , A., .

3 e ,- ,i
.

-i n s3 ul=i i . . , u n =.4.lu-
-

, I } !, .! 1 1 .!.! .!.11. J" g g t i n n=
ei ,. . . .-

1
---

--]
;.

; :. . ,

a a a i a a a
1
1

L.

l
P

h

; - *g
,

,

.c: .

,,

i ' P
'

.

,

1 1
-

I1 1

] I f.
'

i
;

; n--

'

,

| | E
'

..
; E *.

. ..

,

k

- !'

>

j! >

b.:>

[ i, .-
! i<

,,

14

1 i
i

i
'

N
{M ? __. _ ,: - _ ^ - F '.a_ . , |.-

,

-A. .. - __ . . . . . . . . , - . _ _ _ .

_ .



.. .. - -

.

|
i

' r.

!
'

I

G c -
.

-
.

!

APPENDIX 10
'

4

.
Exhibit A to AM. 16 (Reactor Pressure Vessel Design Report)

l
|

8.1 Code Calculation Sumary

8.2 Steady State - (100% Full Power Normal Operation) )Pertinent Stresses or Stress Intensities

, - 8.3 & 5 Transient Analysis Results with respect.to Material
Fatigue

8.4 Pipe Reaction Stresses in RPV Nozzle Wall Junctions :

'

8.6 Stress' Results for -

a. Vessel Support Skirt .

I, b. Yessel Stabilizer Brackets
-
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5- ,o, UNITED STATES
'

j 3 , e ( [ ,g . NUCLEAR REGULATORY COMMISSION |
t y ' fc E W ASHINGTON, D, C. 20555 l

'

8

'% .' ". .' [* .F
C .

June 11,1979 i

|
-

. Docket No. 50-219
|

!-

Mr. I. R. Finfrock, Jr.

Vice President - Generation
Jersey Central Power & Light Company
Madison Avenue at Punch Bowl Road
Morristown, New Jersey 07960

Dear Mr. Finfrock:

RE: IMPLEMENTATION OF CATEGORY 2 AND 3 REGULATORY GUIDES IN THE:

SYSTEMATIC EVALUATION PROGRAM - OYSTER CREEK NUCLEAR GENERATING
STATION

In the Systematic Evaluation Program for your facility we plan to address
Regulatory Guides and other staff positions that have been classified as Category
2 or 3 for implementation by our Regulatory Requirements Review Committee.

*

Category 2. and Category 3 are defined as follows:

Category 2: Further staff consideration of the need for backfitting
appears to be required for certain identified items of
the regulatory position - these individual issues are
such that existing plants need to be evaluated to
determine their status with regard to these safety
issues to determine the need for backfitting.

Category 3: Clearly backfit. Existing plants should be evaluated
to _ determine whether identified items of the regulatory
position are resolved in accordance with the guide or by
some equivalent alternative.

For your information, a list of the Category 2 and 3 positions that we currently
- plan to address is provided in Enclosure 1. The SEP topics under which these
issues will be considered is also shown.

A copy of one Category 3 position, Regulatory Guide 1.114, Sevision 1, " Guidance
on Being Operator at the Controls of a Nuclear Power Plar.:", is oroviced in
Enclosure 2. To complete our evaluation of this specific guice you are requested
to ' provide a commitment to meet the recommendations of the guide.

xmem y ,,/

.
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*
Mr. I. R. Finfrock -2- June 11, 1979

Please contact the assigned Project Manager for your facility if you have any
questions or comments about these matters.

Sincerely,

O-

ww
>

Dennis L. Ziemann, ief

Operating Reactors Branch #2
Division of Operating Reactors

Enclosures:
1. List of Category 2 and~

3 Positions
2. Regulatory Guide 1.114

cc w/ enclosures:
See next page
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Mr.1. R. Finfrock, Jr. -3- June 11, 1979*

.

cc w: enclosures:
G. F. Trowbridge,_ Esquire
Shaw, Pittman, Potts ' and _ Trowbridge
1800 ft Street, N. W.
Washington, D. C. 20036

GPU Service. Corporation
ATTN: ,Mr. E. G..Wallace

Licensing Manager
260 Cherry Hill Road
Parsippany, _ New Jersey 07054

9

Anthony Z. Roisman
Natural Resources Defense Council

'917 15th Street, N. W.
. Washington, 0.'C. 20005-

Steven P. Russo, Esquire
248 Washington Street
P. O. Box 1060
Toms River, New Jersey 08753

Joseph W. Ferraro, Jr., Esquire
Deputy Attorney General *

State of New Jersey
Department of Law and Public Safety
1100 Raymond Boulevard
Hewark, New Jersey 07012

Ocean County Library
Brick Township Branch
401 Chambers Bridge Road
Brick Town,' New Jersey 08723

i

K M C, Inc.
ATTN: Richard E. Schaffstall

'1747 Pennsylvania Avenue, N. W.'

Suite 1050
Washington, D. C. 20006

|

| I

J
.
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ENCLOSURE 1

CATEGORY 2 AND 3 MATTERS TO BE ADDRESSED IN THE SEP,

.

CATEGORY 2 KA*TERS

Dodument
Wuebe r Revision Date Title Topic

RG 1.27 2, 1/76 Ultimate Heat Sink for Nuclear I!-3.C
Power Plants-

AG 1.52 1 7/76 Design, Testing, and Maintenance y! 8

Criteria for Engineered-Safety. ._

Feature Atmosphere Cleanup System
Air Filtration and Adsorption Units

-
of Light Water Cooled Nuclear Power
Plants (Revision 2 has been published
but the changes from Revision.1 to
Revision 2 may, but need not,
be considered.

.

Design Basis Floods for Nuclear II-3.B
RG 1.59 2 8/77 ,

Power Plants
: '

RG 1.63 2 7/78 Electric Penetration Assemblies in III.12
Containment Structures for Light
Water Cooled Nuclear Power Plants

RG 1.91 1 2/78 Evaluation of Explosions' Postulated II-1.C
to Occur on Transportation Routes*

Near Nuclear Power Plant Sites'

RG 1.102 1 9/76 Flood Protection for Nuclear Power II-3.B
Plants

j

RG 1.108 1 8/77 Periodic Testing of Diesel VIII-2
Generator Units Used as Onsite
Electric Power Systems at Nuclear
Power Plants

RG 1.11! l 7/77 Protection Against Low-Trajectory III-4.B.

Turbine Missiles

RG 1.117 1 4/78 Tornado Design Classificatien III-4.A

RG 1.12 1 1/78. Service Limits ano Leading III-9
Combination: for Class 1

111-11

Linear Type Compenent Sup; orts

III-9

RG 1.130 0 7/77 Desigr. Limits and Leading Co-binations III-11for Class 1 Plate- and Snell-Ty7e
Component Supperts

(Continued)

1
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CATEGORY 2-MA?TERS (CONT'D)
1

Continued .
.

1

Document
-

Wumber Revision Date Title Topie
.:.

1/78 Fuel 011.5ystems for Standby VIII-2

|
RG 1.137 0 -

Diesel Generators (Paragraph C.2)
,

BTP ASB . Guidelines for Fire Protection for IX-6
Nuclear Power Plants (See Implementation9.5 1 1 -

.

| Section. Section D)

BTP MTD 5-7 4/77 Material Selection and Processing Y-4 l

Guidelines for BWR Coolant Pressure !
Boundary Piping

RG 1.141 0 4/78 Containment Isolation Provisions VI-4
for Fluid Systems*

i

I
..

,

|

|

f
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i

I
i
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CATECORY 3 MA m RF

Documnt ,

Nue er Revision Date Title Topic
|

RG 1.99 1 4/77 Effects of Residual Elements on V-0
'

Predicted Radiation Damage to |

Reactor Vessel Materials (Paragraphs ;

C.1 and C.2.

RG 1.101 1 3/77 Emergency Planning for Nuclear XIII-1
Power Plants

AG 1.114 1 11/76 Guidance on Being Operator at the CRB #2
Controls of a Nuclear Power Plant

:

RG 1.121 0 8/76 Bases for Plugging Degraded PWR V-8
Steam Generator Tubes

RG 1.127 1 3/78 Inspection of Water-Control Structures III-3.C l

Associated with Nuclear Power Plants !

R5B 5-1 1 1/78 Branch Technical Position: Design Require VII-3 i

ments of the Residual Heat Receval Systae Y-II.B l

R5B 5-2 0 3/78 Branch Technical Position: Reactor V-6
Coolant System Overpressurization4

Protection'

|'

RG 1.97 1 8/77 Instrumentation for Light Water VII-5 |,

Cocied Nuclear. Power Plants to |
'

Assess Plant Conditions During
and Following an Accident
(Paragraph C.3 - with additional-

guidance on paragraph C.3.d to
be provided later)

RG 1.56 1 7/78 Maintenance of Water Purity in V-12.A
Boiling Water Reactors

,

'

i

!

'f

.
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MATTERS THAT ARE NOT-TO BE ADDRESSED

.

Regulatory Guide!1.105 "Instsument Setpoints" - This' natter1.
b: included in the SEP Topic VII-1.B and'was rerolved on the
basis of the NUREG-0138 discussion of the topic. ; However. . DOR

-

~ generic action on specific instrumentation such as LPRM drift
in BWRs-is continuing (such action was noted in the NUREG) and
these generic reviews may be expanded if the need to do so is
identified.

2. Regulatory Guide 8.8 "Information Relevant to Ensuring That
Occupational Radiation Exposure at Nuclear Power Stations Will-

z .

Be As Low As is Reasonably Achievable-(Nuclear Power Reactors)" -
This matter is presently being proposed for resolution by DOR /EEB .
on a generic-basis. Since ALARA issues were not included in the
initial SEP scope it would be inappropriate to include this one
unique issue now. ,

3. . Regt1'atory Guide l'.'68.2 " Initial'Startup Test Program to
Demonstrate Remote Shutdown Capability for Water-Cooled Nuclear
Power Plants" -- This matter was determined, by Regulatory
Requirements Review Committet, to be applicable to plants in
the OL stage of licensing.

-

9
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ENCLOSURE 2.

U.S. NUCLEAR REGULATORY COMMISSION R:visiin 1
~ ~ " " " "'

RIGULATORY GUIDE
OFFICE OF STANDARDS DEVELOPMENT

REGULATORY GUIDE 1.114

GUIDANCE ON BEING OPERATOR AT THE CONTROLS OF A
NUCLEAR POWER PLANT

A. INTRODUCTION and NRC regulations;(2) resiewing operating data,
including data logcing and review, in order to ensure

Paragraph (L) of(50.54. " Conditions of Licenses." safe operation of the plant; and (3) being able to
of 10 CFR Part 50, " Licensing of Production and manually initiate engineered safety features during
Utilaation Facihties." requires that an operator or sarious transient and accident conditions.
senior operator licensed pursuant to 10 CFP. Part 55,
" Operators' l.icenses." be present at the controls at in order for the operator at the controls of a
all times during the operation of a faciht). General nuclear power plant to be able to carry out these and
Design Criterion 19. " Control Reor .." of Appendix other responsibilities in a timely fashion, he must give
A. " General Design Criteria for Nuclear Power his attention to the condition of the plant at all times.
Plants." to 10 CFR Part 50 requires, in part, that a He must be alert in order to ensure that the plant is
control room be prosided from which actions can be operating safely and must be capable of taking action
taken to operate the nuclear power unit safely under to present any progress toward a condition that
normal conditions and to maintain the nuclear power might be unsafe. This is facilitated by control room
plant in a safe condition under accidec t conditions. design and layout in w hich all controls,instrumenta.
As defined m 10 CFR c50 2(t), the tern " controls." tion display s and alarms required for the safe opera.
w hen used wi'h respect to nuclear reactors. means ap- tion, shutdown, and cooldown of the unit are readily
paratus and mechanisms, the manipulation of which available to the operator in the control room.
directly affects the reactisity or power lesel of the C. REGULATORY POSITION
reactor. This guide describes a method acceptable to
the NRC staff for complymg with the Commissmn's 1. The operator it the controls of a nuclear power
regulations that require an operator to be present at plant should have an unobstructed view of and access

. the controls of a nuclear power plant The Advisor) to the operational control panels,' including in.
. Committee on Reactor Safeguards has been con' stramentation disp!ays and alarms, in order to be

suited concerning this guide and has concurred in the ab'e to initiate prompt corrective action, when neces-
regulatory position. sary, on receipt of any indication (instrument move.

** "I * * * * * "I "8 * " *
B. DISCUSSION

.
2. The operator at the controls should not normal.

Operating esperience has show n that there is a IV leave the area where continuous attention
need for guidance with regard to acceptable methods ( ncluding visual surseillance of safety related annun.
of complying with the Commission s requirement for ciators and instrumentation) can be given to reactor

,

the presence of an operator at the controls of a operating conditions and where he has access to the
faciht). The operator at the controls of a nuclear reactor controls. For example, the operator should
power plant has many responsibihties, which include not routinely enter areas behind control panels where
but are not hmited to (1) adhermg to the plant s
techm. cal specifications, plant operating procedures, operation.i conteq: pare , are control panels that enable the

operator at ae emrol, to perform required rnanual safet) fanc.
* 1.irie ind eates tutntariti,e change from pre,ious mut tions and couirraent satseillar:e ano to rnomior p;ar t cond -

t uf feni Standard icebn. cal Sretir cat,m reo " a licenwd tions under normal and a;;iden: condmons Operational control

ee . .. he +e en' ir d e cor.tre' roc ~ 4 ai ~ e, e. e f uct panel, include instra. e"ation for the reaeter. rea: tor co ,lant''

v. * 4 e .e e, - u uen . cort.nnmee .: : se ct . .re:sted proce.. p:c., ,

LtSNRC RE GUL ATOR Y GI)1oE S c e e r ,, w. t . u - , . + e s.r ... . .. .* m. c.- au u..a v s s..c.e..

;,7;;;g - " - " = '" - o ~'" ~
. . . . , :...,............m....-.-.,.......m...4 .,

, , . . , . . . . . . . - . . - , . . . . ......-,.m.......,....s.:......-......r....,...,.., . . . . . . . . . . .c.- _,..........e... , , , , , . . , , , , . . . , , . . . . . . . . , . . , , , , , . , . . . . . . . . . . ,
.,.....m....-.............n........e,...............-
.. ,, .........c.............<............<.-.,_... , . . . . . ,,........m,.,. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , , , - , , . . . . . . , . ...........u...........................q,.,~........ , . . , . . . , , , . . , , . , , , , , , . , , , , . . , , . . , . . . .

, , ,m,...........
. , . . . , . . . . . . . . . , , . _ . . . ,.....-...a-,4.~.c.,.~i4.......-...-..- ,,,.,.,,,,,,,,.,s.., ,u..,..,,......

c.--.,...,.............-................~.....,....... .............~.....m- u c. -...
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,

plant rerformance cannot be monitored. The sure that proper relief . occurs, administrative
operator at the controls should not under any cir- procedures should be written to describe uliat is re-* *

cumstances lease ihe surveillance-area defined by quired. The administrative procedure should include,
regulatory position 3 for any nonemergency reason as a minimum, a definition of proper relief (e g., what
Ie.g.. to confer with others or for personal reasons) information is required to be passed on and*

without obtai:ing a qualified relief operator at the acknowledged between the two operators).
controls. In the esent of an emergency affecting the.

safety o' operations. the operator at th r controls may 5. A single ope ator should not assume the
momentarily be absent from the defined surveillance operator at the controls responsibility for two or
area in erder to serify the receipt of an annunciator more nuclear power units at the same time.
alarm or initiate correctise action. provided he re-
mains within the confines of the control room. D. IMPLEMENTATION

The purpose of this section is to provide informa.
3. Administrative procedures should be es- tion to license applicants and licensees regarding the

tabhshed to define and outline (preferably with NRC staffs plans for using this regulatory guide.
Sketches) specific areas within the control room
where the operator at the controls should remain. This guide reflects current NRC staff practice.
The procedures should define the surseillance area Therefore, except in those cases in which the appli-
and the areas that may be entered,in the esent of an cant or licensee proposes an acceptable alternative
emergency affecting the safety of operations, by the method for complying with specified portions of the
ererator at the controls to s erify receipt of an annun- Commission's regulations, the method described
ciator alarm or initiate correctise action. herein is being and will continue to be used in the

es aluation of submittals for operating license or con.
4. Prior to assuming responsibility for being struction permit applications and the performance of

operater at the controls, the relief operator should be licensees until this guide is revised as a result of sug-
properly briefed on the plant status. In order to en- gestions from the public or additional staff review.

.
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l' f[ %, UNITED STATES

y 9, NUCLEAR REGULATORY COMMISSION
t s wAsamorow o.c.20sw

*

*g, ,# June 6,1979

*....

Docket No. 50-219

Mr. I. R. Finfrock, Jr.

Vice President - Generation
Jersey Central Power & Light Company
Madison Avenue at Punch Bowl Road
Morristown, New Jersey 07960

Dear Mr. Finfrock:

RE: REQUEST FOR ADDITIONAL INFORMATION
TOPIC VI-l
OYSTER CREEK NUCLEAR GENERATING STATION ,

To continue our review of Systematic Evaluation Program Topic VI-1, " Organic
Materials and Post Accident Chemistry", we request that you submit the infor- |

'

mation described in the enclosure.

Your response is requested within 30 days of receipt of this letter so' that we .

1can maintain our review schedule.

Sincerely,

Sw /
Dennis L. Ziemanri, Chief
Operating Reactors Branch #2
Division of Operating Reactors

Enclosure:
Request for Additional

Information i

1

cc w/ enclosure: |

See next page
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Mr.'I. R..Finfrock. Jr. -2- June 6,1979

- cc w/ enclosure:
G. F. Trowbridge, Esquire

.

Shaw, Pittman, Potts and Trowbridge
1800 M Street, N. W.-

Washington, D. C. 20036

GPU Service-Corporation-
ATTN: Mr. E. G. Wallace

Licensing Manager
260 Cherry Hill Road
Parsippany, New Jersey 07054

Anthony Z. Roisman
Natural Resources Defense Council '

- 917 15th Street, N. W.'
Washington, 0. C. 20005

<

Steven P. Russo, Esquire
248 Washington Street-
P. O. Box 1060
Toms River, New Jersey 08753

Joseph W. Ferraro, Jr., Esquire
9eputy Attorney General
State of New Jersey
Depirtment of Law and Public Safety
1100 Raymond Boulevard
Newark, New Jersey 07012

- Ocean County Library
Brick Township Branch
401 Chambers Bridge Road
Brick Town, New Jersey C9723

K M C, Inc.
ATTN: Richard E. Schaff stall.

1747 Pennsylvania Avenue, N. W..

Suite 1050
'

Washington, D. C. 20006

.
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REQUEST FOR ADDITIONAL INFORMATION

INFORMATION NEEDED TO EVALUATE TOPIC VI-1,
"0RGANIC MATERIALS AND POST ACCIDENT CHEMISTRY"

The following information is necessary to complete our evaluation of
this topic: '

l. Estimate the areas and thicknesses of the major protective coating
systems inside containment, including aluminum and zine base
paints, epoxy paints, acrylic lacquer, etc. ,

<

2. Indicate whether these coating systems and their methods of
app)ication were qualified according to the recommendations of
Regu.latory Guide 1.54.

3. If not, describe the QA provisions which were used'to assure i

proper application.
!

~

|4. For coatings not qualified with Regulatory Guide 1.54, describe i
the present condition of the coatings, including estimates of I
the amounts of flaking, peeling, cracking, bubbles, etc.

5. Estimate the quantity of other miscellaneous coating materials
(such as on snubbers) not qualified according to Regulatory |Guide 1.54.

6. Estimate the types and amounts of other organic materials such
as electrical insulation inside containment.

7. In addition to the information described above for organic
4

coating systems, we will need the following information with
respect to the related topic VI-5, " Combustible Gas Control":
Estimate the surface area and thickness of aluminum, zine and
galvanized steel inside-containment.

We have reviewed the information available in the docket files for <

some of the SEP plants and found that the information described
above was not available. Since this topic is a fairly recent
addition to the review areas for CP's and OL's, we do not expect
to find the information in any of the SEP plant docket material.

Accordingly, you are requested to provide the information described
above.

' June 6,1979
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* 0 UNITED STATES',

[" g NUCLEAR REGULATORY COMMISSION',

$ p W ASHINGTON, D. C. 20555

~s.,+...*/
JUN 5 g

Docket No. 50-363 -

MEMORANDUM FOR: Robert L. Baer, Chief. Light Water Reactors Branch No. 2, DPM

FROM: R. A. Benedict, Project Manager, Light Water Reactors Branch
No. 2, DPM

. SUBJECT: MEETING WITH JERSEY CENTRAL POWER AND LIGHT COMPANY - FORKED
RIVER NUCLEAR STATION

DATE & TIME: Wednesday, June 20, 1979 - 10:00 a.m.

LOCATION: Room P-422, Phillips Building
Bethesda, Maryland

PURPOSE: To discuss with the applicant the financial, environmental
and radiological safety considerations concerning the
JCP&L application of August 31, 1978 for extension of the |

construction permit (CPPR-96) latest completion date.

PARTICIPANTS: APPLICANT
R. C. Arnold, Vice President Generation, GPU |

'

J. Graham, Treasurer, GPU
R. W. Heward, Manager, Nuclear Projects. GPU ;

J. R. Thorpe, Manager, Environmental Affairs, GPU l

E. G. Wallace, Manager, Licensing, GPU )
G. F. Trowbridge, Attorney, Shaw, Pittman, Potts ;

and Trowbridge ,

i

NRC - STAFF
h. S. Boyd, Director, Division of Project Management i

D. B. Vassallo, Assistant Director, Light Water Reactors, !
Division of Project Management i

R. L. Baer, Chief Light Water Reactors Branch No. 2 j

Division of Project Management
R. A. Benedict, Licensing Project Manager
R. Gilbert, Environmental Project Manager
J. Petersen, Senior Financial Analyst
J. Cutchin, Attorney, OELD

f[Do -Qb. h D ,

R. A. Benedict
Light Water Reactors Branch No. 2
Division of Project Management ,

-ccs: 'See next page

~7f() 79:YQ M ? 3gr-
_



.- '
.

. .

M

- -

4
. .

'~

Jersey Central Power & Light Company - -

CCs:
M. Kenneth Pastor, Project Manager
GPU Service Corporation
260 Cherry Hill Road

,

Parsippany, New Jersey 07054*-

Mr. E. G. Wallace
Licensing Manager
GPU Service Corporation
260 Cherry Hill Road
Parsippany, New Jersey 07054

.

George F. Trowbridge, Esq.
Shaw, Pittm in, Potts & Trowbridge
1800 M Street , N. W.
Washington, D. C. 20036

Joseph W. Ferraro, Jr. Lsq.
Deputy Attorney General
State of New Jersey |

iDepartment of Law & Public Safety
|1100 Raymond Boulevard '

Newark, New Jersey 07102

Steven P. Russo |

248 Washington Street i

P. O. Box 1060 i

Toms River, New Jersey 08753 |
|

Mr. Ivan R. Finf rock, Jr |
Vice President |

Jersey Central Power and Light Company
Madison Avenue at Punch Bowl Road
Morristown, New Jersey 07960

|
|
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[ Meeting Notices ,

t Docket File J. Kni9ht
NRC PDR .S. Hanauer ;"

Local PDR R. Tecesco
'

.

TIC S. Pawlicki
^

LWR #2 File F. Schauer
; - NRR Reading- K. Kniel-
; H. Denton T. Novak

E.-Case Z. Rosztoczy
D. Crutchfield R. Bosnak
D. Bunch ~ R. Satterfield
R. Boyd W. Butler
D. Ross F. Rosa
R. Mattson V. Moore,

R. DeYoung W.. Kreger
'

D Muller M. Ernst
D. Vassallo R. Denise
D. Skovholt R. Ballard
W. Gammill B. Youngblood .
F. Williams W. Regan

J. Stolz G. Chipman

0. Parr R. Houston .

S. Varga' J. Collins
P. Collins G. Lear

.

T. Speis M. Spangler
; W. Haass V. Benaroya

C. Hel temes . R. Jackson
ACRS(16) L. Hulman
L. Crocker H. Ornstein
H. Berkow J. LeDoux, IE >

. Project Manager - R. A. Benedict Principal Staff Participants:
. Attorney. ELD R. Gilbert, J. Petersen,

SD(7), Region 1IE(3) J. Cutchin;.

J. Lee .

OPA

Receptionist - Phillips Building
L. Rubenstein '

'

L. Soffer

.
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'
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Io UNITED STATES~+ 'g8 NUCLEAR REGULATORY COMMISSIONo

n a wash NoTON, D. C. 20555
*a

s.,*...+/
JUN 5 q

Docket No. 50-363

'1EMORANDUM FOR: Robert L. Baer, Chief, Light Water Reactors. Branch No. 2, DPM

FROM: R. A. Benedict, Project Manager, Light Water Reactors Branch
- No. 2, DPM

SUBJECT: MEETING WITH JERSEY CENTRAL POWER AND LIGHT COMPANY - FORKED
RIVER NUCLEAR STATION

DATE & TIME: Wednesday, June 20, 1979 - 10:00 a.m.

LOCATION: Room P-422, Phillips Building
Bethesda, Maryland

PURPOSE: To discuss with the applicant the financial, environmental
and radiological safety considerations concerning the
JCP&L application of August 31, 1978 for extension of the
construction permit (CPPR-96) latest completion date.

PARTICIPANTS: APPLICANT
R. C. Arnold, Vice President Generation, GPU
J. Graham, Treasurer, GPU
R. W. Heward, Manager, Nuclear Projects, GPU
J. R. Thorpe, Manager, Environmental Affairs, GPU
E. G. Wallace, Manager, Licensing, GPU
G. F. Trowbridge, Attorney, Shaw, Pittman, Potts

and Trowbridge

NRC - STAFF
R. S. Boyd, Director, Division of Project Management
D. B. Vassallo, Assistant Director, Light Water Reactors,

Division of Project Management
R. L. Baer, Chief. Light Water Reactors Branch No. 2

Division of Project Management
R. A. Benedict, Licensing Project Manager
R. Gilbert, Environmental Project Manager
J. Petersen, Senior Financial Analyst
J. Cutchin, Attorney, OELD

A ,

| Pv b v_d h. h
R. A. Benedict
Light Water Reactors Branch No. 2
Division of Project Management

ccs: See next page'
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'~Jersey Central Power & Light Company - -

CCs:
M. Kenneth Pastor, Project Manager
GPU Service Corporation.

260 Cherry Hill Road
,

Parsippany, New Jersey 07054**

Mr. E. G. Wallace
Licensing Manager
GPU Service Corporation
260 Cherry Hill Road
Parsippany, New Jersey 07054

,

George F. Trowbridge, Esq.
Shaw, Pittman, Potts & Trothridge
1800 M Street , N. W.
Washington, D. C. 2003b

Joseph W. Ferraro, Jr. Esq.
Deputy Attorney General
State of New Jersey
Department of Law & Public Safety2

1100 Raymond Boulevard
Newark, New Jersey 07102 ,

.

1

Steven P. Russo i

248 Washington Street
P. O. Box 1060 |

Toms River, New Jersey 08753 |
1

,

Mr. Ivan R. Finf rock, Jr. I

Vice Presiderit
Jersey Central Power and Light Company
Madison A"anue at Punch Bowl Road
Morristown, New Jersey 07960

.
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' Jersey Central Power & Ught Company

JC L. GPU Madison Avenue at Punch Bowt Road
Momstown, New Jersey 07960
(201)455 8200

June 1, 1979

Director
Nuclear Reactor Regulation
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Dear Sir:

Subject: Oyster Creek Nuclear Generating Station
Docket No. 50-219
License Change Request No. 71

By letter dated March 14, 1979, we requested a schedule change for
certain fire protection modifications. In subsequent conversations with your
staff, it was requested that we submit a License Change Request in order to
allow for appropriate review and approval.

Enclosed is the requested License Change. Attachment 1 presents a

requested change to Table 3.1 of the NRC Fire Protection Safety Evaluation
Report. Attactinent 2 presents a discussion of currently planned chenges to our
prograti and of the safety significance of the requested change in schedule.-

This License Change Request has been reviewed and approved by the
Station Superintendent, the Plant Operations Review Committee, and an
Independent Safety Review Group in accordance with Section 5 of the Oyster Creek
Technical Specifications.

The enclosed submittal has been evaluated and classified in accordance
with 10CFR170.22. The change to paragraph 3.E of the Operating License is ,

'

deemed Pro Forma in nature and therefore is a Class II Amendment. As per

10CFR170.22 enclosed is a check for $1,200.00.

Very truly yours,

86tf G

Ivan R. Finfr k, !.

!Vice President

$}
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JERSEY CENTRAL PC'4ER 1 LIGHT CmPANY !

OYSTER CREEK NUCLEAR GENERATING STATION

Frovisional Operating
License No. DPR-16

|
~

|

Operating License
Change Request No. 71

Docket No. 50-219

Applicant submits, by this Operating License Change Request No. 71 to
tha Oyster Creek Nuclear Generating Station Operating License, changes to
incorporate supplemental infonnation to the NRC Safety Evaluation Report on the
Oyster Creek Nuclear Generating Station's Fire Protection Program.

JERSEY C HTRAL POWER & LIGHT CW PANY

BY (MM
VICE PRESI IT !

1

STATE & NEW JERSEY ) |.
'

)
COUNTY OF MORRIS )

''Sworn and subscribed to before me this / day of ,:. ... 1979,

|
'

a
..e i*s.-. -

,: , , a .. .

|Notar Public.v /. r. ::: :,y 't. J ;;;

NOTAt* oui,'c 0''; ' ~ .

My Cr os v ;r s. . ;. ' . ..i j

I

|

;
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UNTTED STATES OF AMERICA
*

NUCLEAR REGULATORY COM4ISSION

IN 'IHE MATTER OF )
. .

) ' DOCKET NO. 50-219 -

JERSEY CENTRAL POWER & LIGHT CuiPANY. )

CERTIFICATE OF SERVICE'

L

This is to certify that a copy of Operating License Change Request No. 71
.

for the Oyster Creek Nuclear Generating Station Operating License, filed with
the U. S. Nuclear Regulatory Comission on June 1, 1979 -has this 1st

'

day of June 1979 been served on the Mayor of Lacey Township, Ocean
County, New Je, rsey by deposit in the United . States-Mail, addressed as follows:

The Honorable Mary Lou Snith
.
' Mayor of Lacey Township -

P. O. Box 475
Forked River, New Jersey 08731-

.

4

.

JERSEY CENTRAL POWER & LIGHT C04PANY <

BY d#
Vice Presi t.,

DATED: June 1, 1979
.

9
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Jersey Central Power & Ught Company
k *~y,yw r-t. .kg . 5 ",'' ff (') j Madison Avenue at Punen Bowl Road *

- - -

,

4
'' ^ ~- Mornstown, New Jersey 07960" '

(201)455-8200

June 1, 1979-

The Honorable Mary Lou Smith
Mayor.of Lacey Township
P. O. Box 475
Forked River, New Jersey 08731 '

Dear Mayor Smith:

Enclosed herewith is one copy of License Change Request No. 71
for the Oyster Creek Nuclear Generating Station Operating License.

This document was filed with the U. S. Nuclear Regulatory
Commission on June 1,1979.

Very truly yours,

NAM A

IvanR. Fin /fock Jr. ,

'Vice Presitent
i
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=0yster Creek Nuclear Generating Station
**

Provisional Operating License DPR-16~
;(Docket No. 50-219) .

IApplicant hereby requests .the Ccamission to change Provisional Operating
' Licensing LPR-161 as follows:'-

;!1. Sections to be changed:-
._ '

Paragraph 3.E of the License.

2. . Extent of changes:'
. .

Addition of SER supplements.
-

3.- Changes Requested
.

.
.

(Changes: Change paragraph 3.E of the license to read as follows: .
*

, .E. The licensee may proceed.with and 'is required to ecmplete the
medifications identified . in. paragraphs 31.1 through 3 1.23 of the NRC's Fire ~ :

Protection Safety Evaluation (SE),and su?plements thereto, on the facility dated
March 3, .1978. These modifications shalt be completed as specified in Table 31
of the SE,and supplements thereto. In addition, the licensee shall submit the
additional information-identified in Table 3 2 of the SE in accordance with the

~

-

schedule contained therein. In the ' event these dates cannot be met, the
licensee shall . submit a report, explaining the circunstances, together with' a
rovised ' schedule.

,

4. Discussion: .

By letter dated March 14, 1979, JCP&L requested a schedule change for
completion of the proposed sprinkler systems and hose station installations ,

required .by Table 3 1 of the. NRC Safety Evaluation. In the see letter JCP&L
also requested that the requirements for the installation of thermally actuated,
self closing valves :in the- diesel generator fuel oil lines be changed to the'

-installation of a second fuel oil line to diesel generator no. 2. In subsequent
discussions with the. NRC staff, JCP&L was informed that a change to the
Opsrating License would be necessary in order to allow proper consideration of
tha requested changes. The license change requested herein will allow proper
consideration by the NRC staff and provides a mechanism for granting necessary
changes provided that there is no undue risk to the health and safety of the
public.

.
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| Attachnent 1

Requested Change to Tabl,- 3.1 of the flRC Safety Evaluation
.
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TABLE 3.1

IMPLEMENTATION DATES FOR LICENSE
PROPOSED PODIFICATIONS

,

Itcm Date

3.1.1 Fire Barriers December 1979
3.1.2 Fire Barrier Penetrations December 1979
3.1 3 Dampers December 1979
3.1.4 Fire Detectors December 1979
3 1.5 Halon Suppression Systems December 1979
3.1.6 Water Spray Systems December 1979
3.1.7 Sprinkler Systems September 15,1979"' I
3.1.8 Carbon Dioxide suppression System December 1979
3.1.9 lbse Stations September 15, 1979
3.1.10 Aqueous Film Forning Foam Completed
3 1.11' Portable Extinguishers Completed
3 1.12 Emergency &eathing Apparatt.s Completed
3 1.13' Removal of Cmbustible Material Completed
3 1.14 Transformer Dike December 1979
3 1.15 Diesel Generator Fuel 011 Line December 1979
3 1.16 Ventilation System Changes December 1979 !

.

3.1.17 Loss of Ventilation Alarm-Battery Room Completed '

3.1.18 Suppression System Valve Control Completed
3.1.19 Portable Soke Removal Equi;rnent Completed i3.1.20 Alternate Water Supply to the Yard loop July 1980 I,

3.1.21 Protection From Water Damage December 1979 I,

3.1.22 New Battery Room and Rerouting
Battery Cables Cm pleted

3.1.23 Remote Shutdown Station **
'

; '' Schedule dependent on equipment availability (not to exceed end of 1980
refueling outage)

en sExcept for the system extensions in the turbine building condenser bay which
shall be completed during the next refueling outage.

<
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Discussion of Requested Changes4
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Introduction
,

In the cour .se of implementing the Oyster Creek Fire Frotecton Program, new
information and further evaluation have led to some changes in order to better
the fire protection facilities. Also, sane changes were necessary in order not
to adversely affect existing safety systems. These changes include a second
fuel oil line to diesel generator no. 2 in lieu of the proposed thermally
operated, self closing valves; installation of an automatic water spray system -
for the cable spread roon in lieu of the proposed halon system; installation of
an automatic sprinkler system in the south end of the turbine building basement
in lieu of the indicated (NRC SE Item 3.1.6). water spray system; and
installation of a modified sprinkler system in the fire water ptrnp house.

In addition to the changes indicated above, it is also necessary to request -

e change in schedule for the completion of the proposed sprinkler systems
described in Section 3 1.7 of the NRC Safety Evaluation. This change is ,

necessitated by the procurement situation described in the letter of March 14,
1979, from W. I. R. Finfrock, Jr. to the Director, Nuclear Reactor Regulation.

'Ihe following presents a discussion of the proposed changes to the Oyster
Creek Fire Protection Program and the justification for each change. Also
presented is the~ basis for the requested delay in schedule and the safety
rignificance of such a delay. ,

,

;

.
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DIESEL GENERATOR FUEL OIL LINES

As part of the Oyster Creek Fire Protection Program a commitment was made to'
install ther:r. ally operated, self closing valves in the fuel oil supply lines to the
Emergency Ciesel Generators. At that time it was believed that the supply lines were
in a parallel configuration; therefore, the installation of the self closing valves
would allow operation of the redundant diesel in the event of a fire. Further
investigation has shown that the fuel oil supply line is common to both diesels. The
installation of a themally op. rated, self-closing valve to this line would render both
diesel genertors inoperable upon closure; therefore, diesel generator reliability would
be compromised to an unacceptable level in that onsite electric power must have
sufficient independence, redundancy, and testibility to perform their safety function
assuming a single active failure. Installation of a self closing valve in the ecmnon
fuel oil line would introduce a single active failure event that would incapacitate
both onsite pwer sources.

As an alternative, it was decided to install a second fuel oil line to feed diesel
generator No. 2 which will be isolable and independent of the fuel oil line to diesel
generator No. 1. Also, it was decided to install manual isolation capability rather
then thermally acutuated, self closing valves since the installation of this type of,

valve may result in a decrease in diesel generator reliability. Installation of the
second fuel oil line will allow continued operation of one diesel generator should the
other become involved in a fire. The new line will provide a means of isolating the
main fuel oil storage tank frm a fire in either diesel generator while still supplying
fuel to the operable diesel generator. This will not only assure diesel generator
reliability but also fulfills the intent of the thermally actuated, self closing valve
commitment.

CABLE SPREADING ROOM FIRE PROTECTION
l

Further study of the Fire Hazards Analysis for the Oyster Creek cable spreading i

room has resulted in a change in approach to fire protection in this area. Originally,
it was proposed to install an autmatic total flooding halon system in order to provide
rapid extinguishment of fires without presenting a hazard to personnel either in the
area or those responding to a fire energency.

During the subsequent design stage of this system, it was found that in order to
provide protection in the event of deep-seated fires within the cable trays a higher
concentration of halen would be required than was previously planned. Consequently,
the principal advantage of the halon system, personnel safety, wuld be negated. Also
it was found that total flooding halon is not reccmmended for deep seated fires by NFPA
12-A.

In light of the above and after consultation with our fire protection consultant
it was decided to install an autmatic, zoned water spray system tracing the existing
cable trays in lieu of the halon system. This system will be more effective than the
halon and will maintain the personnel safety objective. The effects of water runoff
due to actuation of this system either in response to a fire or by inadvertant
operation will be addressed in the design phase.

This change will increase the level of protection in this area and further assure
the overall safety of the plant. As per the commitment to the NRC staff, design



. particulara (i.e. wat';r sprey d:nsity, nunber and sp:cing of nozzles, etc.) will ba
,- transnitted as this infcrmation is davaloped.

*

TJRBINE BUILDING BASEMENT SPRINKLER SYSTEM

The Oyster Creek Fire Protection Plan indicates that the south end of' the turbine
building basement will be protected by an automatic sprinkler system in order to
protect cables in this area from the effects of an exposure fire. The NRC safety
cvaluation lists this area under proposed water spray systems; however, it was never
intended that this system woulc be water spray.

Since safety related power cables traversing this area are routed in conduit, the
mejor hazard is exposure to an area fire; therefore, a water sprinkler system, being
more effective on this type hazard, was proposed.

By utilizing directional heads at specific junctions of cable trays, this system
will also provide the protection committed to for the New Battery Room Installation.
Since the main hazard in this area is exposure, the proposed sprinkler system will
provide the required protection for cabling in this area.

FIRE PUMP HOUSE FIRE PROTECTION

Originally, it was proposed to install a sprinkler system in the fire water punp,

house in order to protect the diesel driven fire punps and their associate.d fuel oil
trnks (located outside the building) frca the effects of fire. During the subsequent
cvaluation of this approach in the design stage, it was decided to install a pre-action
sprinkler system inside the building for added reliability and a dry pipe deltge system
ovcr the fuel oil tanks in order to eliminate the possibility of freezing in cold
werther.

These systems will be installed by the June,1979 date; however, since the planned
datection system will not be installed at this time, the pre-action and deluge valves

,

will be installed in the open position. The system will then be used as a wet pipe !

sprinkler system (closed fusible heads will be installed over the fuel oil tanks) until I
tha pro;x) sed detection system is installed. At this time the pre-action and deluge
velves will be connected to the detection system and the closed fusible heads over the
fuel oil tanks will be replaced with open heads. The detection system will then
actuate the pre-action and deluge valves upon sensing a fire condition thereby
providing water to the sprinkler and deluge system piping for fire suppression.

This modified approach maintains the level of protection ccanitted to in the Fire
Protection Program. Since measures are being taken to provide the required protection
to this area by the June,1979 date, no delay in schedule is involved and the health
tnd safety of the public is not affected.

,

'

SCHEDULE CHANGE

The implementation of the Oyster Creek Fire Protection Progran has resulted in
msjer changes in plant procedures and administrative controls which have not only
significantly increased control of ccrnbustibles and ignition sources but also increased
personal awareness of fire hazards and the measures taken to redtre such hazards. Newand modified procedures require a permit for welding and cutting operations, fire
wstches under hazard conditions, restriction of smoking to designated areas,

. _ - _ _ - _ _ _ _ _ _ _ _ _ _ - - _ _ - _ _ _ - _ _ _ _ _ _ - _ _ _



anon-combustion: gen ratcd smoka for leak tasting, and tha use of flamo rotcrdrnt,

m:t rials wh:re possible. These m2asures h;va b'e;n effectiva in reducing fira hazards
througtnut tha plant.

.

Even though the probability of a fire occurring has been reduced, other measures
hive been taken to mitigate the consequences should a fire occur. The station fire
brigade has been increased from 3 to 5 members thus providing sufficient personnel to
r:pidly extinguish the fire, replace any member that is incapacitated, and to supply
vital support functions (i .e. , breathing air, ccmnunications, snoke renoval, etc.).
Tha fire brigade members undergo a program of instruction designed to impart the
n:cessary expertise to effectively extinguish fires in the most efficient manner
possible. Should a fire be detected by station personnel, the fire brigade can be
dispatched iranediately which provides assurance that fire danage will be limited to the
innediate area.

The measures taken above serve to reduce the probability of fire occurrance by
reducing the accunulation of combustibles and controlling ignition sources throughout
tha plant as well as providing competant and rapid response should a fire occur.
Althowh these and other administative controls (i.e. control of fire doors, staff
cugmentation, assigrrnent of organizational responsibilities, etc.) in conjunction with
pasaive fire protecton features have provided a significant level of orotection, it is
rccognized that additional means of detection / suppression are required. JCP&L has
committed to major installations which will provide this additional protection.
Consequently, it was agreed that JCP&L will accomplish these modifications in
accordance with the schedule contained in the NRC Safety Evaluation of the Oyster Creek
Firo Protection Program and designated Table 3.1.

The schedule contained in Table 3.1 of the NRC safety evaluation indicates that
the propsed sprinkler system and hose station installations will be ccrnpleted by June,
1979; however, due to unforeseen circunstances these systems will not be complete by
th2 indicated date. Being a Public Utility, JCP&L obtains services frcrn vendors
throgh a competitive bidding p ocess in order to assure that services are obtained as
cconomically as possible in the interest of our consuners. In obtaining a vendor'for j
the propsed sprinkler an hose station installations, it became necessary to ask the
interested suppliers to subnit wJitional information in order to pennit a responsible !

cvaluation of their bids. At the present time a vendor has been selected and is
iprcceeding with the modifications; however, due to the time lost in the bidding

process, the completion of these modifications will require more time than allowed by
the June,1979 date.

Sprinkler systems (and other water systems) have been proposed for the (1) Fire
Wster Pump House (pre-action and deluge), (2) outside of the west wall of the turbine
building (deluge), (3) turbine building basement, (4) upper trays in the condenser bay,
(5) Monitor & change area, (6) Reactor building elev.119', and (?) Reactor building
elsv. 75' in the area of the spent fuel cooling punps. It is expected that items 1,2,
3, and 5 will be cernplete by the June,1979 date; however, the ccrnpletion of items 6 &
7 as well as the hose station installations are dependent on the installation of a fire
wate header in the reactor building. Item 4 is an extension to an existing system and
is scheduled for completion after the above modifications have been installed. Those
systems that may not be completed by the June, 1979 date are the condenser bay
extension to upper trays, the reactor building 119' & 75' elev., and several hose - 1station installations. )

-

|The planned sprinkler systems for the 119' and 75' elevations of the reactor |

|

|

L

__ _ __ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _



. building will p,rovide overell arca prottetion for the 119' Izvel and prot:ction of tho
spant fu21 pool coolin6 pmps on tha 75' icval. Th:re is no srfcty related squipment.-

on the 119' c1;vation of th2 reactor building; th;refore, e fire in this arca will not
effect the safe shutdown of the reactor. Ignition sources in this area are minimal

' during periods of normal plant operation since there are no process lines through this
arsa, there is no operating machinery, and little if any maintenance activity. This
arca poses the greatest hazard during periods of plant shutdown with attendent
rofueling activities. The sprinkler system planned for the 75' elevation provides
protection against the loss of both fuel pool cooling pumps. No other safety related
Gquipment is involved so that a fire in this area will not affect the safe shutdown of
the reactor. Should a fire occur which would incapacitate the peps, sufficient time
would be available to initiate cooling via the redundant, higher capacity system
installed for the core off-loading during the 1977 outage period. A delay in the
installation of these sprinkler systes will not present an undue risk to the health
cnd safety of the public since the system for the 119' elevation will be complete prior
to refueling operations and adequate means are available to assure cooling of spent
fuel in the event of a fire.

In conjunction with the proposed sprinkler systems, hose stations are scheduled to
bo installed on eacu level of the reactor building, outside the cable spread room, and
outside the control room by the June,1979 date. All of these hose stations will be
inctalled by this date with the possible exception of those on the 75', 95', and 119' |

olcvations of the reactor building. The probability of fires in these areas has been l

significantly lessened by the aforementioned administrative controls. Even if such a
fire were to occur the continuity of combustibles, location of safety related
Gquignent, and actions required to mitigate the event are such that safe shutdown of

Itha reactor would not be impeded. As mentioned above there is no safety related |
squipment on the 119' level of the reactor building. Credible fires would be of a
class A type and sufficient portable extinguishers are available in this area to
provide for extinguistuent. 'Ihe only safety related equipnent on the 95' elevation are
tha liquid poison system and the isolation condensers. Due to the lack of continuity
of combustibles, the maximm credible fire would not invo1ve both of these systems,. and

~

furthermore, neither of these systems is required for safe shutdown.' Safety related
,

cquipment on the.75' elevation consists of the fuel pool cooling system (discussed |
cbove), reactor protection instrment racks, and isolation condenser valves. We only
combustible material in the area of the spent fuel pool cooling system is the cable
insulation above the pmps. As discussed above a redundant system exists approximately
20 feet away. A fire engulfing the cables above the pumps would not affect the
rcdundant system since the cables for this system are run in rigid conduit by a
different route; therefore, fuel pool cooling is assured. Although a fire could
incapacitate the isolation condenser system, this system is not required for safe
shutdown." The reactor protection instrment racks are separated by distance and lack
of continuity of combustibles such that a fire would not incapacitate both racks. The
loss of either rack would not prevent safe shutdown. It is therefore concluded that a
dalay in the installation of the aformentioned inse stations will not adversely affect
the health and safety of the public.

The remaining system that may not be installed by the June,1979 date is the
additional sprinkler piping for the upper cable trays along the west wall of the
condenser bay. This area is protected by an existing sprinkler systs at present and
the fire loading in this area is low; therefore, the major hazard to these cables is a
fire originating within the tray itself. A fire in these cables may affect the
avellability of emergency power; however, the normal shutdown systems for the reactor
would not be affected. The loss of the cables in this area would not affect rodinsertion and various means of heat removal would be available (i.e. bypass to main
condenser, shutdown cooling, emergency condensers) .

*In relation to a fire emergency
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Another problem associated with the inst 11'ation of additional sprinkler' piping in* ---

- this area is radiation (xposure to personnal. An analysis based on radiation surveys
hive shown that exposures could run as high as 160 man-rem although it is more probable ',

that they would be in the area of 50-75 man-rem. If this work were to be accomplished
,

during a shutdown period radiation exposure could be reduced to very low levels. In
light of the ALARA objectives and since a fire in these cables would not affect the
safe shutdown of the plant,e assuring the health and safety of the public, it is
proposed to install this systern during the next refueling outage.

9 In stanmary, the requested schedule changes will not adversely affect the health
end safety of the public. Adninistrative controls and an augmented fire brigade asstre
that the occurrance of a fire is a low probability event and that should a fire occur
adequate personnel are available to mitigate the consequences. Finally, even thotgh a
fire might develop in these areas where system installation may be delayed, the ability
to safely shutdown the plant will not be jeopardized and therefore the health and
crfety of the public is protected.,

"In relation to a fire emergency
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March 20, 1979

'
,
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MDORANDUM FOR: Chase R. Stephens, SECY
I

| FROM: Karl Abraham, FAO 11
: '

SUBJECT! LETTER MTED IEECE 7,1979 FROM ERA A7.T.YANCE
OF OCEAN CDt$ff

!i

! :

,

'

Please place the enclosed letter in the docket file for theI

Forked River site.
1

.
4

|

Karl Abraham !
>

Public Affairs Officer )
| '

: Enclosure: Ler dated 3/7/79 from Sally Rush, SEA Alliance o' |Ocean County '
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