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1.0 DEFINITIONS

DEFINED TERMS

1.1 The DEFINED TERMS of this section appear i{n capitalized type and
are applicable throughout these Technical Specifications. -

THERMAL POWER

1.2 THERMAL POWER shall be the total reactor core heat transfer rate
to the rezctor coolant.

RATED THERMAL POWER

1.3 RATED THERMAL POWER shall be 2 total reactor core heat transfer

rate to the reactor coolant of MWt. . ;
211

OPERATIONAL MODE .

1.4 “An OPERATIONAL MODE shall correspond to any one inclusive combina-
tion of core reactivity condition, power level and average reactor
coolant temperature specified in Table 1.1. :

ACTION

1.5 ACTION shall be those additianal requirements specified as corollary
statements to each principle specification and shall be part of the
specifications. :

OPERABLE - OPERABILITY

1.6 A system, subsystem, train, component or device shall be QOPERABLE

or have OPERABILITY when it 1s capable of performing its specified
function(s). Implicit in this definition shall be the assumption that

all necessary attendant {nstrumentation, controls, normal and emergency
electrical power sources, cooling or seal water, lubrication or other auxil
equipment that are required for the system, subsystem, train, component or
device to perform {ts function(s) are alsc capable of performing their rela
support function(s).

REPORTABLE OCCURRENCE

1.7 A REPORTABLE OCCURRENCE shall be any of those conditions specified
in Specifications 6.9.1.8 gnd 6.9.1.9.

SALEM - UNIT 1 1.1 Amendment No. §




TABLE 3.2-1
n DNB_PARAMETERS

- LIMITS

I 4 Loops In
- PARAMETER Operation
T 581
Reactor Coolant System Tavg < 581°F

IPressurizer Pressure ' -~ 2220 psfa*

Raac-tor- Conlant -Sy«<ten r349280—4pm

pl=c v/t

s(iwit not appiicable during efther a THERMAL POWER ramp incease in excess of 5% RATED THERMAL POMER
per minute or a THERMA! POMER step increase in excess of 102 RATED THERMAL POWER.
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ATTACHMENT # 2

. DRAFT FSAR .CHANGES TO BE INCORPORATED UPON
ISSUANCE OF- THE SALEM UNIT 1 POWER UPRATE AMENDMENT

The following changes have been identified:

Chapter 1 - Change page 1.0-1 as per the attached marked-up page.
Chapter 2&3 - No Changes
Chapter 4* - Delete Tables 4.1-1A (six pages), 4.4-1A (two pages)

4.4-2A (one page, and 4.4-3A (one page) .

- Change>Tab1es 4.1-1B (six pages), 4.4-1B (two pages),
4.4-2B (one page), and 4.4-3B (one page) as per the
attached marked-up pages.

- Changeithroughout Section 4.4 any reference to "Tables
4.4-1A and B" to "Table 4.4-1". Similarly for Tables
4.4-2A and B, and Tables 4.4-3A and B.

- Change pages 4.4-5, 4.4-13, and 4.4-54 as per the
attached marked-up pages.

ter 5 - Revise Tables 5.1-1 (one page), 5.2-3 (twd pages),
5.2-5 (two pages), 5.2-7 (one page) and 5.5-1 (one
page) per the attached marked-up pages.
Chapters 6, 7, 8, and 9 - No Changes.

Chapter 10

Revise pages 10.2-1 and 10.3-2 per the attached marked
up pages. :

Chapters 11, 12, 13, 14 and 15 - No Changes.

*Section 4.3, Nuclear Design, is based on Cycle 1 core design.
Since the uprate will not be implemented until cycle 7, it is not
appropriate to change Section 4.3 to reflect the uprated
conditions. Revisions to the Nuclear Design are addressed by the
reload analyses, Section 4.5.
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1.0 - INTRODUCTION AND SUMMARY

This Updated Final Safety Analysis Report is submitted pursuant to the
requirements of 10 CFR 50.71 by Public Service Electric and Gas Company
(PSE&G) for the two nuclear power units at its Salem Generating Station.

PSE&G and Westinghouse Electric Corporation h§ve jointly participated in
the design and construction of each unit. The plant is operated by
PSE&G. Each unit employs a pressurized water reactor nuclear steam
supply system furnished by Westinghouse which is similar in design con-
cept to several other projects licensed by the Nuclear Regulatory Com-
mision. The only systems shared by the two units are Compressed Air,'
Demineralized Water and the Solid Radwaste Hand1ling System. There are a
minimum of shared components; chemical drain and laundry hot shower
tanks and pumps are the only components in common.

. powth §or both umars dg 34N ™ok,

The 11censed“Pa%+ﬁgs—e$—%he—%we—uﬁ+%5—ere-es—$e+$ewe+—9n#%—%—3338—MH%,
andUnit2—3431-Mie. The waemented gross and approximate net elec-

trical outputs are +i32-MWe-and--1096-MWe—respectivety—fortnit—1—and
1158 MWe and 1115 MWe respectively fer—dnit—2. The reactors are
expected to be capable of outputs of approximately 3494Mit—tdntt—t—and
3570 MWt Hmit—2+, which corresponds to the va]vés-wideﬁopen rating of
the turbine generators of iFe-Mhe—gross—and—130—trtenet—for—tnmit—1
are¢ 1201 MWe gross and 1155 MWe net fer—unit—2. The containment and
engineered safety features for both units have been designed and evalu-
ated at the #¥m+t—2 maximum power rating of 3570 Mwt. Most postulated
accidents have been evaluated at 3423 MWt. Loss-of-coolant accidents
and those postulated accidents having offsite dose consequehces have
been analyzed at the power rating of 3570 Mwt. '

X Uy L danlowa - BIY SIVSVAR Cﬂ(’\&g&e&
m& as PR, WFH MWe chosts

SGS-UFSAR , 1.0-1 Revision Q
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TABLE 4.1-1A (Sheet 1 of o)

REACTOR DESIGN COMPARISON TABLE

Salem Unit 1 Salem UAdit 1
17x17 Fuel Assembiy 15x15 Fdal Assembiy

Thermal and ’ With Densification thout

Hydraulic Design Parameters - Effects Degsification Zffects

1. Reactor Core Heat Output, MWt 3338 3338
2. Reactor Core Heat Output, Btu/hr 11,393 < 10° 11,393 « 128

3. Heat Generated in Fuel, ™ 97.4 97.4
4, System Pressure, Nominal, psia 2250 2250
5. System Pressure, Min. Steady

State, psia 2223 B
6. Minimum DNBR at Nomjna] Con-

ditions Typical Flow Channel, 31 2.09-4]

Thimble (Cold Wall) Flow

Channel 1.808 --- -
7. Minimum DNBR for Design

Transients >1.30 >1.30
Coolant Flow
8. Total Thermal Flow BAte, 1b/hr 132.3 « 108 134.1 « 10°
9, Effective Flow Ra for Heat

Transfer, 126.4 « 10Y 128.0 x 10°
10. Effective Flod Area for Heat |

Transfer, §£° 5101 51.2

15.3 - 15,5
2.47 5 100 2.50 x 10°
Revision O

SGS-UF SAR
July 22, 1982




TABLE 4.1-1A (Sheet 2 of 6)

REACTOR DESIGN COMPARISON TABLE

Salem Unit 1 Salem Uit 1
17x17 Fuel Assembly 15x15 Fdel Assembly
- Thermal and . With Densification thout
Hydraulic Design Parameters - Effects Depbification Effects
Coolant Temperature, °F
13. Nominal Inlet R 544.4 544.4
14. Average Rise in Vessel 64.7 63.9
15. Average Rise in Core 67. 66.6
16. Average in Core 9.8 579.1
16. Average in Vessel 576.7 576.3
Heat Transfer
18. Active Heat Transfer, Surface
Area, fto 59,700 52,200
19. Average Heat Flux, Btu/nr/Ft? 185,700 212,600
20. Maximum Heat Flux for Ndrmal
Operation, Btu/hr-ft 430,900:°1 580,000
21. Average. Thermal Ougbut, kw/ft 5.33 6.88
22. Maximum Thermal Zutput for .
Normal Operatidn, kw/ft 12.4L0] 18.8
23. Peak linear fower for deter-
1g.0ld] -
2.32L¢] 2.16
Revision O

SGS-UFSAR

July 22, 1982



TABLE 4.1-1A (Sheet 3 of ©)

- REACTOR DESIGN COMPARISON TABLE

Thermal and Hydraulic
Design Parameters

Fuel Central Temperature, °F

25. Peak at 100 Percent Power

26. Peak at Maximum Thermal Output
for Maximum Overpower Trip
Point ‘

Core Mechanical Design Parameters

Fuel Assemblies

27. Design
28. Number of Fuel Assemblie
29. UO2 Rods per Assembly
30. Rod Pitch, in.

31. Overall Dimensionsy/ in.
32. Fuel Weight (as 2), pounds
33. , 1bs.
34.
35.
36. N
37. Autside Diameter, in.
e v GGt u. wupgy ey e eers

1, 2, (and 3)

SGS-UFSAR

17x17 Fuel Assembly
_ With Densification

Salem Unit 1
Fuel Assembly
Without

Effects densification Effects

3350 4250

RCC Canless RCC Canless

193 193

254 204

0.496 0.563"
8.426 x 8.426 8.426 x 3.426

222,739 215,400

50,913 48,250

8-Type R 7-Type L

3 region non-uniform 3 region non-uniform

39,372

50,952
0.374 0.422
J.0065 0.0u75 (0.0085)

Revision O
July 22, 1982




TABLE 4.1-1A (Sheet 4 of 6)

REACTOR DESIGN COMPARISON TABLE
Salem Unit 1 Salem Uit 1
17x17 Fuel Assembly 15x15 Fdel Assembly
With Densification thout
Core Mechanical Design Parameters - Effects DepSification Effects

Fuel Rods (Cont'd)

39, Clad Thickness, in. 0.0225 0.024
40. Clad Material Zircaldy-4 Zircaloy-4

Fuel Pellets , _

» 41. Material ' ug, Sintered ua, Sintered
. 42. Density (% of Theoretical) 95 94
43. Diameter, in., Regions 1, 2, : -
(and 3) 0.3225 . 0.3659 (0.3649)
44. Length, in. 0.530 - 0.600

Rod C]uéter Control Assembli

45. Neutron Absorber Ag-1In-Cd Ag-In-Cd
46. Clad Material Type 304 Type 304

‘ SS-Cold Worked SS-Cold Worked
47. Clad Thicknesy, in. 0.0185 0.019
48. Number of CMlisters | 53 53

49.. Number of Absorber Rods per
' 24 : 20

SGS-UFSAR : . Revisiaon O
: - July 22, 193¢




. TABLE 4.1-1A (Sheet 5 of 6)

| : REACTOR DESIGN COMPARISON TABLE

Salem Unit 1
l7xl7.Fue1 Assembly
~ Core Mechanical Design _With Densification
Parameters ' Effects Ugnsification Effects

Core Structure

50. Core Barre1,.I.D./0.D., in. 148.0/152.5 148.0/152.5
51. Thermal Shield I1.0./0.D., in. 158.5/16440 158.5/164.0

Nuclear Design Parameters

‘ Structure Characteristice

52. Core Diameter, in. (Equivalent) 132.7 132.7
53. Core Average Active Fuel Heighy, ,
in. ' 143.7 144

'Ref]ector Thickness and Compdsition

54, Top - Water plus Steel, in. ~10 210

55. 3ottom - Water plys Steel, in. -10 ' ~10
56. Side - Water plys Steel, in. ~-15 ~15
57. H,0/y, MolecuXar Ratio,

Lattice (cofd) 2.41 - 2.52

Feed Enrichient, w/o

58. Regdon 1 2.25 2.25

: Si;/gegion 2 ' 2.80 2.80

‘ v NS g s [P RS1V] Je IV
SGS-UFSAR Revision O

July 22, 1982




. TABLE 4.1-1A (Sheet 6 of 6)

REACTOR DESIGN COMPARISON TABLE

Salem Unit 1 Salém Unit 1
17x17 Fuel Assembly 15x45 Fuel Assembly

With Densification Without |
Densification £ffects

DELETE

—

Nuclear Design Parameters Effects

(a] Previousyy, the value of 2.09 for a 1imiting typical channel was guoted
,only sifce the thimble (cold wall) DNB tests were incomplete.

[b] This JAmit is associated with the value of Fq = 2.32.

Tc] Inclddes the effect of fuel densification.

: Revision O
SGS-
S-UFSAR July 22, 1982



.  TsLE 4.1-1 (Sheet 1 of 6)

REACTOR DESIGN COMPARISON TABLE

17x17- Fuel Assembly 15x15 Fuel Assembly
Thermal and ' With Densification Without
Hydraulic Design Parameters = Effects Densification Effects
1. Reactor Core Heat Output, MWt 3411 3411
». Reactor Core Heat Output, Btu/hr 11,642 x 10° 11,642 x 10°
3. Heat Generated in Fuel,% 97.4 : 97.4
4. System Pressure, Nominal, psia 2250 2250
5. System Pressure, Min. Steady
State, psia 2220 2220
6. Minimum DNBR at Nominal Condi-
_ tions Typical Flow Channels, 2.24 2_0[a]
. Thimble (Cold Wall) Flow Channel. 1.80 ---
' 7. Minimum DNBR for Design > 1.30 i > 1.30
Transients
Coolant Flow
8. Total Thermal Flow Rate, 1b/hr 132.2 x 10° 134.0 x 10°
9. Effective Flow Rate for Heat
Transfer, 1b/hr 126.3 x 100 128.0 x 10°
10. Effective Flow Area for Heat
Transfer, ft2 51.1 51.2
11. Average Velocity Along Fuel
*Rods, ft/sec 15.4 - - 15.6
12. Average Mass Velocity, - o
1b/hr-ft2 . | 2.47 x 10° 2.50 x 10°
Revision 0

SGS-UFSAR , T July 22, 1982




TABLE 4.1-1K (Sheet 2 of 6) |

REACTOR DESIGN COMPARISON TABLE

—Satef-rit—2 Setem—gm-t—— |
' 17x17 Fuel Assembly 15x15 Fuel Assembly
Thermal and ~ =With Densification Without
Hydraulic Design Parameters Effects ‘Densification Effects
Coolant Temperature, °F
13. Nominal Inlet 545.0 545.0
14. Average Rise in Vessel 65.8 . 65.1
15. Average Rise in Core 68.7 57.8
16. Average in Core : 581.0 580.4 -
17. Average in Vessel ' 577.9 577.5
‘Heat Transfer : -
18. Active Heat Transfer, Surface
Area, ft? | 59,700 52,200
19. Average Heat Flux, Btu/hr-ft2 189,700 217,200
20. Maximum Heat Flux for Normal
Operation, 3tu/hr-ft? 440, 2000 " 580,000
21. Average Thermal Output, kw/ft 5.44 7.03
22. Maximum Thermal Qutput for
Normal Operation, kw/ft 12.6[b] ) 18.8
23. Peak linear power for deter-
mination of protection set- :
points, kw/ft ' 1g.0L¢1 S
Revision Q

SGSSUFSAR July 22, 1982




TABLE 4.1-1X (Sheet 3 of 6)

- REACTOR DESIGN COMPARISON TABLE

Thermal and Hydraulic

Design Parameters

Heat Transfer (Cont'd)

24. Heat Flux Hot Channel

Fa

Fuel Central Temperature, °F

®
26.

Core Mechanical Design Parameters

Peak at 100 Percent Power

Peak at Maximum Thermal Qutput

for daximum Qverpower Trip
Point

Factor,

Fuel Assemblies

27.
28.
29.
30.
31.
32.
33.
34.
35.

Design

Number of Fuel Assemblies
UO2 Rods per Assembly

Rod Pitcn, in.

Overall Dimension, in.

Fuel Weight (as U0,), pounds
Zircaloy Weight, 1Dbs.

Number of urids per Assemdly

Loading Techinique

SGS-UFSAR

~Saten—dai-t—

atentnit 2 |

17x17 Fuel Assembly 15x15 ruel Assembly

-With Densification

Without

Effects Jensification Effects
2.32L¢ 2.40
3400 4250
4150 ---

RCC Canless
193
264
0.496
8.426 « 8.420
222,739
50,913
3-Type R

RCC Canless
133
204
0.563
8.426 x 8.426
215,400
48,250
7-Type L

3 region non-uniform 3 region non-uniform.

Revision O

July 22, 1982



TABLE 4.1-1X (Sheet 4 of 6)

REACTOR DESIGN COMPARISON TABLE

ol it Sal Uit 2
17x17 Fuel Assembly 15x15 Fuel Assembly
With Densification Without
Core Mechanical Design Parameters = Effects Densification Effects
Fuel Rods
36. Number 50,952 39,372
37. Outside Diameter, in. 0.374 0.422
38. Diametral Gap, in., Regions
1, 2, (and 3) 0.0065 0.0075 (0.0085)
39. Clad Thickness, in. 0.0225 0.0243
40. Clad Material Zircaloy-4 Zircaloy-4
Fuel Pellets
41. Material " U0, Sintered U0, Sintered
42, Density (% of Theoretical) 95 94, 93, 92
43. Diameter, in., Regions 1, 2, ~ _
(and 3) 0.3225 0.3659 (0.3649)
44. Length, in. ' 0.530 0.600
Rod Cluster Control Assemblies
45. Neutron Absorber , Ag-In-Cd ' Ag-In-Cd
46.+Cladding Material Type 304 Type 304
' , ' $5-Cold Worked  -55-Cold Worked
47. Clad Thickness, in. 0.0185 0.019
48. Number of Clusters 53 53
Revision 0

SGS-UFSAR ' July 22, 1982



. TABLE 4.1-1K (5 of 6) ‘

REACTOR DESIGH COMPARISON TABLE

Sl Lt o Sl e o
l7xl7.Fue1 Assembty 15x15 Fuel Assembly
-{ith Densification Without

Core Mechanical Design Parameters Effects Densification Effects

Rod Cluster Control Assemblies (Cont'd)

49. Number of Absorber Rods per ‘
Cluster 24 , ' 20

Core Structure

‘ - 50. Core Barrel, 1.D0./0.D., in. 148.0/152.5 148.0/152.5
51. Thermal Shield, I1.0./0.D., in. 158.5/164.0 158.5/164.0

Nuclear Design Parameters

Structure Characteristics

52. Core Diameter, in. (Equivalent) 132.7 | 132.7
53. Core Average Active Fuel Height,
in. 143.7 i44

Reflector Thickness and Composition

54, Top - Water plus Steel, in.. ~10 ~10

55. Bottom - Water plus Steel, in. ~-10 : ~10
56. Side - Water plus Steel, in. -15 -15
57. H0/U, olecular Ratio, '
Lattice (cold) 2.41 2.52
SGS-UFSAR Revision O

July 22, 1982



. 4 TABLE 4.1-1%( (6 of 6) | |

REACTOR DESIGN COMPARISON TABLE

WY L /AT Z unTs L §2
Satem—tait—- . Satef—Hit—2
17x17 Fuel Assembly 15x15 Fuel Assembly
) “With Densification Without
Nuclear Design Parameters Effects Densification Effects
Feed Enrichment, w/ocbl ' |
58. Region 1 . z.zs/ 2.10 | .25
59. Region 2 2.80/ 2.60 : 2.80 _
60. Region 3 . 230/ 3.10 3.30 _

[a] Previously, the value of 2.09 for a limiting typical channel was quoted
only since the thimble (cold wall) DNB tests were incompiete.
B (b] This 1imit is associated with the value of Fq = 2.32.
[c] Includes the effect of. fuel densification.
[d] See Section 4.3.2.2.6.

el Cyedet Suel {
Revision O

" SGS-UFSAR
: _ July 22, 1982




4.4,2.1 Summary Combarison

The design of the Salem Unit 1 and Unit 2 reactors with the 17 x 17 fuel
rod array per assembly has the following identical thermal and hydraulic
parameters as the 15 x 15 fuel rod array reactor design.

1. Core power

2. System pressure

3. Coolant inlet temperature
4. Open lattice fuel rod array

The vessel loop flow rates for both Unit 1 and Unit 2 thermal design are
approximately 1.4 percent less than the 15 x 15 design valves. The
basis for this change is discussed in Chapter 5., This change in flow
also results in small changes in the core and vessel coolant average
temperature and core and vessel coolant exit temperatures.

d,_p_,_ 4.4-\
Values of each parameter are nresgpte 4 4 for all
coolant loops in service and in $ab+ee—4~$éykﬁﬂm+4} for all but one
conlant loop in service. It is also noted that in this power capability
evaluation, there has not been any change in the design criteria. The
reactor is still designed to a minimum DNBR > 1.30 as well as no fuel
centerline melting during normal operation, operat1ona1 transients and

faults of moderate frequency.

nwat Hpy i %S ; and ;g ‘=e

SGS-UFSAR ' 4.4-5 ' Revision O
. July 22, 1982
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adequate heat transfer is provided between the fuel clad and the reactor
coolant so that the core thermal output is not limited by considerations
of the clad temperature. Figure 4,4-4 shows the axial variation of

average Qlaﬁ temperature for the average power rod both at beginning and

end-of-1ife.

Treatment of Peaking Factors

—

The total heat flux hot channel factor, FQ, is defined by the ratio of
the maximum to core average heat flux. As presented in Table 4.3-2 and
discussed in Section 4.3.2.2.1, the design value FQ for normal opera-
tion is 2.32, including fuel densification effects.

This results in peak local power) of 12dtewife—and 12.6 kw/fty fer
bnits—iand—2 respectively, at full power conditions. As described in -
Section 4.3.2.2.6 the peak local power at the maximum overpower trip y '
point is 18.0 kw/ft. The centerline temperature at this kw/ft must be
below the U0, melt temperature over the lifetime of the rod, including
al lowances for uncertainties. The melt temperature of unirradiated
W0, is 5080°FL1] and decreases by 58°F per 10,000 MAD/MTU.  From
Figure 4.4-2, it is evident that the centerline temperatures at the
maximum overpower trip points for both units are far below those re-
quired to produce melting. Fuel centerline and average temperatures at
rated (100 percent)'power and at the maximum overpower trip point are
Talle 4

A‘Lu I
presented in Faptes—4—4—th—and—B~ : ~| TH&&“Q

4.4.2.3 Critical Heat Flux Ratio or Departure from Nucleate Boiling
Ratio and Mixing Technology

The minimum DNBR's for the rated poygr, desL?n gxﬁrpower and anticipated
transient conditions are given i ‘ . The core aver- l1§39?ui
age DNBR is not a safety related item as it is not directly related to

the minimum DNBR in the core, which occurs at some elevation in the

1imiting flow channel. Similarly, the DNBR at the hot spot is not

SGS-UFSAR . 4.4-13 Revision O
July 22, 1982



main parameter which affects the DNBR. If the Salem Units 1 and 2 were
operat1 at fu]] power and nominal steady state conditions as specified
in » a reduction in local mass velocity of 72pereert
-ard 69 percent-nespee$+¥ely* would be required to reduce the DNBR from
“rb6—ane 1.80 to 1.30. The above mass velocity effect on the DNB cor-
relation was'baséd on the assumption of fully developed flow along the
full channel length. In reality a local flow blockage is expected to

promote turbulence and thus would 1ikely not effect DNBR at ail.

Coolant flow blockages induce local crossf1oWs as well as promote
turbulence. Fuel rod behavior is changed under the influence of a
sufficiently high crossflow component. Fuel rod vibration could occur,
caused by this crossflow component, through vortex shedding or turbulent
mechanisms. Lf the crossflow velocity exceeds the 1imit established for
fluidelastic stability, large amplitude whirling results. The limits
for a controlled vibration mechdnism are established from studies of
vortex shedding and turbulent pressure fluctuations. Crossflow velocity
above the established limits can lead to mechanical wear of the fuel
rods at the grid support locations. Fuel rod wear due to flow induced
vibration is considered in the fuel rod.fretting evaluation (Section

4.2).

‘4.4.4 TESTING AND VERIFICATION

4.4.4.1 Tests Prior to Initial Criticality

A reactor coolant flow test, as noted in Item 5 of Table 13.3-1, is
performed following fuel loading but prior to initial criticality.
Coolant lcop pressure drop data is obtained in this test. This data in
conjunction with coolant pump performance information allows deﬁermiha-
tion of tlie coolant flow rates at reactor operating conditions. This
test verifies that proper coolant flow rates have'been used in the core

thermal and hydraulic analysis.

SGS-UFSAR : 4.4-54 Revision O
July 22, 1982



REACTOR OESIGN CCMPARISON TABLZ SAleid UNIT

TA3LE 4.4-1A

{3neet 1 of 2)

Thermal and Hydraulic Design Parameters

Reactor Core Heat Output, MWt

Reactor Core Heat Qutput, 3tu/hr

wy

eatr Jeneratad in Fuel,

sstenm Pressure, Nominal, psia

System Pressure, Minimum Steady

State, osia

YMinimum ONBR at Nominal Conditions
Tspical Flow Channel
Thimble {Cold-«4all) Flow Channel

4iniaum ONBR for Design Transients

ONg Correlation

cozlint Flow

To-3! Tnermal Flow Rate, 1b

SGS-UFSAR

°F

°F

17 x 17 Ait X 153 dizhous
Jensification nsificacizn
33338 3338

11,393 «

“R-Grig"
with modified
spacer factor)

132.3

- 126.4

>1.30

L

X

~d-

Ut

06

(d-=3

"R-Grid" (a-3

with modifiea

spacer factor!

Revision O
July 22, 1982

]




AEACTOR QESIGN COMPARISON "AZie 2. I il L
174 L7 alzh -

Thermal and Hydraulic Desijn Parameters Jensificaticn
Average in Core, °F : : 573.3 37301
Average in Yessal, °F _ - 375, DT
Heat Transfer
Active Heat Transfer, Surface Area, ft 52,230
Averaje Heat Flux, 3tu/hr-fté 252,350
“Maximum Heat rFiux, for normal o

operation 3tu/nr-ftl 130, 50000 3300
Average Tnermal Jutput, kw/ft 3.33 5,043
Maxipum Thermal Jutput, for .

normal oneration, kw/ft 12.4L0] £3.3
Peak Linear Power for determmination ; -

drotection Setpoints, kw/ft 18.9:c] -——-
Fuel Zantral Tamperature
Peak at 100 Power, F 3332 4239
Paak at Therma! Jutput Maxiglm for

Maximum Overpower Trip Pdint, °F 1150
Pressure 2rop

Acrsss Lare, 23,7 + 2.5.4. 32,52

ACT0s53 (235se uding nozzle, psi 347.3 1 2.9 38035
Pa, 7r2i 2230 tne value of 2.09 for a limiting < /2icCdi <rnan72! w~as

quutz1 onfy since the thimble (cold wal') 313 7 T2s13 ware incoampl L2
bl This lipAt is associated with the value of = = Z2.32.
tc] See tion 4.3.2.2.0.
(d] Based/on vest estimate reactor flow rate of 33,500 jpm/loog.
Cej Preyfously, a conservatively high value of pressure drop was used to
degermine vessel loop flow rates.
SG5-UFSAR ) Revision O
July 22, 1982




TABLE 4.4-1X (sheet 1 of 2)

Thermal and Hydrauiic Deéign Parameters.

Reactor Core Heat Qutput, MWt
Reactor Core Heat Output, Btu/hr
Heat Generated in Fuel,

System Pressure, Nominal psia

System Pressure, Minimum Steady
State, psia

Minimum DNBR at Wominal Conditions
Typical Flow Channel
Thimble (Lold wall) Flow Channel
4inimum ON3R for Design Transients

DNB Correlation

Coolant Flgw

-1

otal Thermal Flow Rate, 1b/hr

m

ffective Flow ‘at2 for Heat
Traasfer, 13,/0r

el
[

Effoctive “low Area for Heat
Transfer, ftl

Averajze V210«
TS

Rads,
Averaie ass (alocity, 1b/hr-ft2

Coolant TemperaZyre

Nominal Inlet, °F
Average Rise in ‘Vessel, °F

Lo svta DAz - T -

SGS-UFSAR

REACTOR DESIGN COMPARISON TABLE SAfSM——=T{7T2

17 x 17 Witnh
Densification

15 x 15 Without

Densification

3411
- 11,642 x 106
97.4
2250
2220
2.24
1.80

»>1.30

"R-Grid" (W-3
with modified
spacer factor)

132.2 x 106

126.3 x 100

51.1

15.4

2.47 x 100

3411
11,0642 x 106
97.4

2250

2220

"2-Grid" (4-3
with modified
spacar factor)

134.0 x 106
128.0 x 100
51.2

15.0

2.50 « 106
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) RCACTOR JES1GN COMPARISON TADLE -semeatmmrpde
17 x 17 Aith
Thermal and dAydraulic Design Parameters . Jensification
Average in Core, °F 581.0
Average in Vessel, °F B 577.9

Heat Transter

Active Heat Transtar, Surface Area, Fr2 59,700

Average Heat Flux, Btu/hr-f:e 189,700 .

dagiaum 423t Flux, fer aomatl .
oseration, 3tu/nr-ftl 440 ,200L0]

Averaje Tnermal dutiodt, W/TL 5.44

Maximum Tnertal Sutput, for _ _
novmat oneration XKW/t 12.6.01

Jaaik oinzi~ lower faor ietemiination of
2rotaiiion Setpoints, kw/ft 13.0L¢]

Fiel Zaptral Tarmocrature

Poaak 21 1230 3Zower., °F 2400

Peax 4%t “rermal Cotzut Maximum for
Yagimum Qvers oa2c Tris Point, °F 4150

5¢,200
217,200

230,000
7.03

12.3

. 339 24,7 + 2.58d] 2.60e]
Actn 1 w2132, including nozzle, 5si 49.3 * 5.0 2.4d
Taw o- . 11,77 ome vatus of 2.09 for a limiting ¢ynical channel was
cuoTel Sotg s5iaca the taimdle (Cola wall) JuB Tests-ware-incomplete.
151 Tefe -ainoizoassocisted W7tn the value of Foos 2,32,
CCl See Saction +.3.2.2.0
Td] Sa32d on dess estimate reactor flow rate of 35,300 zom/1coop.
Tl freiinusiy, a conservatively nijn value of pressure drop was used to
Jdez2rmine vessel lcep Figow rates.

Revision 0
July 22, 1982



TABLE 4.4-2A | &&y}.Q_

THERMAAL-HYDRAULIU UESIGH PARAMETERS FOR
ANE OF FOUR COOLANT LOQOPS QUT UF SerVICE
SALEM UNIT 1 '

Total Core Heat Qutput, MWt

Total Core Heat Output, 108 Btu/hr™
Heat Generated in Fuel,

Nominal System Pressure, psia

Coolant Flow
Effective Thermal Flow Rate for

Heat Transfer, 10% 1bs/hr 90.6
tffective Flow Area for Heat
Transfer, ft2 _ 51.1 ‘ .
Average Velocity along Fuel
Rods, ft/sec 10.9
Average Mass Velocity, lO6
1b/nr-ft? 1.77
Cootant Temperaturs, °F
Design Nominal Inlet 538.8
Average Rise in Core 67.0
Average in Core 573.8
Heat Transfer
Active Heat TrAnsfer Surface
Area, 59,700
Averajs deat Flux, Btu/hr-ft? 13Q,QOO
Minimum/ONB Ratio at fominal
Conditions > 1.86
Y imim WUQ DakiA Faw Dacioea
ana Anticipated Transients > 1.30

SGS-UFSAR Revision O
- July 22, 1982




TABLE 4.4-3A &&QQ&Q

VOID FRACTIONS AT NOMINAL REACTOR CONDITIONS
WITH DESIGN HOT CHANNEL FACTORS
SALEM UNIT 1

Average Maximum

Core | 0.15% --

Hot Subchannel ' (9% 2.2

. Revision 0
SGS-UFSAR July 22? 1982




TASLE 4.4-2X

THERMAL-HYDRAULIC DESIGN PARAMETERS FOR
ONE OF FOUR COQLANT LOUPS OQUT OF SERVICE

Total Core Heat Uutput, MWt

Total Core Heat Qutput, 106 Btu/hr"

Heat Generated in Fuel,
Nominal System Pressure, psia

Coolant Flow

Effective Thermal Flow Rate for

teat Transfer, 10% 1bs/hr

Effective rFlow Area for Heat

Transfer, ft2

AVerage Velocity along Fuel
Rods, ft/sec
Average Mass Velocity, 106

16/hr-ft2

Cootant Temperature, °F

Dasign Nominal Inlet
Average Rise in Core
Average in Core

Haat Trainsfer

Aczivae Haat T
2

CArza, ft

Avera;z Heat Flux, Btu/hr-ft

Ainimum ONB Ratio at Nominal
Conditions '

R T R T i3 s Tapn Naed vn

and Anticipated [ransients

SGS-UFSAR

SAcEMgRT2—

ransfer Surface

2388
8150
97.4.
2250

90.6

51.1 .

10.9

1.77

539.1
68.2
574.7

59,700
132,900

> 1.80 -

> 130

Revision Q
July 22, 1982




Core

Hot Subchannel

SGS-UFSAR

TABLE 4.4-3}

VOID FRACTIONS AT NOMINAL REACTOR CONDITIONS

WITH DESIGN HOT CHANNEL FACTORS

R TSR ==
- - Average Maximum
0'18% -
4.0% 13.6

Revision O
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TABLE 5.1-%

’ SYSTEM DESIGN AND OPERATING PARAMETERS
ol Qs
Plant design life, years ] 49 40
Number of heat transfer loops - 4= ’ 4

2435
2235

Design pressure, psig 2485
Nominai operatfng pressure, psig 2235—
Total system volume including pressurizer
and surge line (ambient conditions), f3 ~256te— 12,612
Systei liquid vo1umé, including pressurizer '
3 92— 11,892

11,680 x 10° .

and surge 1ine (ambient conditions), ft
Total heat output (100 percent power), 3tu/hr -1-174-3-1—*—-1-0-
Reactor vessel coolant temperature

at full power: '

: Inlet, nominail, °F 444 545.0
. Outlet, °F -668-3- 610.2 : -
Coolant temperature rise in vessel at ' | '
fuil power, avg, °F —~d O 65.2 .
Total conlant flow rate, ib/hr . —1—341—}.—)(-—&-6- —‘1-35-:-92—:—'199-6—
Steam pressure at full power, nsia ’ -306- , 805

DELETE TH3S NoTE N
GREN DOI1N G ACTURL. FAfR REVISIOND

cduYonald ekt

Tha miau& ooVink b, 132.2x 106 Mk, i Ty Aoad coo\m-

Yow il e 1Fx 1> " onemb i e AU M
Mm AR ra&»m\ y\ 5.2-3, amd Sy z-s {m%

B LLL AU a?p er&o-\ pe VR AN

f&: 4
g‘i&:\\w% ) \S'XIS%M\X :\g\&ct?m?— M&/

SGS-UF SAR _ Revision O
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TABLE 5.2-3 (Sheet 1 of 2)

REACTOR VESSEL DESIGN DATA

Design/Operating Pressure, psig
Hydrostatic Test Pressure, psig
Design Temperature, °F

-

Overall Height of Vessel and Closure
Heat, ft-in. (bottom head 0D to top of
control rod mechanism adapter
Thickness of Insulation, min., in.
Number of Reactor Closure Head Studs

Diameter of Reactor Closure Head Studs, in.
ID of Flange, in.

0D of Flange, in.

ID at Shell, in.

Inlet Nozzle ID, in

Qutiet Nozzle ID, in.

Clad Thiékness, min., in.

Lower Head Thickness, min., in. (base metal)

Vessel Belt-Line Thickness, min., in.
(base metal)

Closure Heat Thickness, in.

Reactor Coolant Inlet Temperature, °F
Reactor Coolant Outlet Temperature, °F
Reactor Coolant Flow, 1b/hr- |
Total Water Volume Below Core, ft3

Water Volume in Active Core Region, ft3

SGS-UFSAR

248542235

itz

2485/2235
3107
650

43-10

54

172.5
205
173
27-1/2
29
5/32
5-3/8

8.5

545.0

610.2

1322 x 10¢
1335100

1050
665

Revision O
July 22, 1982




. ' REACTOR VESSEL DESIGN DATA

TABLE 5.2-3 (Sheet 2 of 2) o
;
|

. ~rie—t— it
Total Water Volume to Top of Core, ft3 S1Gd— 2164
Total Water Volume to Coolant Piping o -B9R4- _ 2959
Nozzles Centerline, ft3 -
Total Reactor Vessel Water Volume, (with A5 4945
core and internals in place), ft3
Total Reactor Coolant System Volume, ft3 PGt 12,612 |
|
|
\ —_
JELETE TWAS NOTE I \
WREN DOIVNG ACTUAL FIAR c\\MQ(-fx

0N Ornandt The Auome X8 S moyglies Ronkenling, |
2929 483, owsimalia, Aapoked Jou .‘
AL it Ay poqaphieal MOl The ek Amlag /

132954 _the samz aa bt 2's, _ﬂﬁdfl”/;////:iﬁfz
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- -l iy ~ e 3T < e SRS T 2T
———— TABLE 5.2-5 (Sheet 1 of 2)

STEAM GENERATOR DESIGN DATA*

- (Model 51)
Number of Steam Generators e 4
Design Pressure (Reactor éoo]ant/steggn), psig 248541685 2485/1085
Reactor Coolant Hydrostatic Test. Pressure - _
(tube side-cold), psig \‘ . 3 3107
Design Temperature (reactor coolant/steam), °F -658/686- 650/600
' 33.05 x10¢
Reactor Coolant Flow, 1b/hr 3353 =166 R
Total Heat Transfer Surface Area, ftZ2 - -51-,-500. 51,500
Heat Transferred, Btu/hr 2857106 2920 x(lO6
Steam Conditions at Full Load,-Outlet Nozzle:
~ Steam Flow, 1b/hr 361106 3.74 x 106

Steam Temperatdre, °F rra 519

Steam Pressuré,l psig S04 | 805

Maximum Moisture Carryover, wt percent B2h 0.25

Feedwater, °F 435 435
Overall Height, ft-in. —6718- 67-8
Shell 0D (upper/lower), in. HFo=34——+35 175-3/4 / 135
Number of U-tubes | 3388~ 3388
U-tube 0D, in. —G= 0.875
Tube,Wall Thickness (minimum), in. - SrBhE~ 0.050
Number of-Manways/ID in. | | S o— 4/16'
Number of handholes/ID, in. 246 2/6
"uantities are for each steam generator
SGS-UFSAR Revision 0

July 22, 1982




TABLE 5.2-5 (Sheet 2 of 2)

STEAM GENERATOR DESIGN DATA*

- ' (Model 51)
7 $ritt it
“Rated Load No Load
Reactor Coolant Water Volume, ft3 - 1080 - 1080
Primary Side Fluid Heat Content, Btu ~28.7 x 106 27.7 x 106
Secondary Side Water Volume, ft3 | - 1838 3524
Secondary Side Steam Volume, ft3 4030 . 2344

Secondary Side Steam Fluid Heat Content, Btu 5.738 x 107 9.628 x 107

*Quantities are for each steam generator

SGS-UFSAR Revision 0
' July 22, 1982




TABLE 5.2-7

REACTOR COOLANT PIPING DESIGN PARAMETERS

T "
Reactor Iniet Piping ID, in. ) —27=tr2 27-1/2
Reactor Inlet Piping Nominal Thickness, in. 238 2.38
Reactor Qutlet Piping ID, in. - 29— 29
Reactor Outlet Piping Nominal Thickness, in. B 256~ 2.50
Coolant Pump Suction Piping ID, in. . 3 31
Conlant Pump Suction Piping Nominal Thickness, in. 266 - 2.66
Pressurizer Surge Line Piping ID, in. —+-566 10)
Pressurizer Surge Line Piping nominal -

Thickness, in. 125 (2-).
Design/Operating Pressure, psig P8y 2o 2485/2235
Hygirostatic Test Pressure (Cold), psig 367 3107
Design Temperature, °F 50~ 650
Design Temperature {pressurizer surge line), °F -6Ho- 680
Water Vo]ume3 (a1l 4 loops including surge

line) ft . 2455 1455
Design Pressure (pressurizer relief lines), psig -+ 3)
Design Temperature (pressurizer relief lines), °F + 3)

DELETE -k NOTE. - whm ‘\/\,_\
010G ANCTUML S, wEnition
QC&J‘\\U\XQ& Mo’ The ol wakw arolmg 'M\\Y\‘m% /\L{)O’\M
I ity 29SS RS oo A Ky o aphial Vo T vt
A ah HSS K3, AR savne aa e 28

(A twk 411185 AE, 1500 aRdua
@YWL 1,25, Atz 460

(¢)) From pressurizer to safety valve 2485 psig 650°F
From safety valve to pressurizer relief tank 600 psig 600°F .

SGS-UFSAR , Revision 0
July 22, 1982



TABLE 5.5-1 (Sheet 1 of 3)

g RESIDUAL HEAT REMOVAL SYSTEM DESIGN PARAMETERS

Code Reguirements

Residual Heat Exchangers (Tube Side) " ASME III, Class C
(Shell Side) ASME VIII
Residual Heat Removal Piping and Valves ANSI B31.1.0*

ANSI B31.7**

General
Plant design life, years . 40
Component cooling watgr supply -
temperature design, F 95
Reactor coolant temperature at : '
startup of decay heat removal °F 350
Time to cool Reactor Coolant System from
350°F to 140°F, starting at 4 hours
after shutdown, hr 16
Refueling water storage temperature, °F Ambient

Decay heat generation at 20 hours

after shutdown, Btu/hr O bex— 18T N —
0 72.1 x 10° {Uipiste—py— T

H3BO3 concentration in refueling water .
storage tank, ppm boron 2000

* Used for design.
** For piping not supplied by the NSSS supplier, material inspection
fabrjcation and quality control conform to ANSI B31.7. Where not
possible to comply with ANSI B31.7, the requirements of ASME
I11-1971, which incorporated ANSI B31.7, were adhered to.

SGS-UFSAR Revision O
July 22, 1982
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10.2 TURBINE GENERATOR

10.2.1 OUESIGN BASES

The Steam and. Power Lonversion System is designed to convert the heat
produced in the reactor to electrical energy. Heat absorbed by the
Reactor Coolant System is transferred to the feedwater in four steam
generators. The feedwater system provides sufficient feedwater flow to
the four steam generators where removal of heat from the Reactor Coolant
System results in sufficient steam formation to-drive the turbine genera-

tor units as follows:

No. 1 Unit No. 2 Unit

AT 100°/0 REACTOR PowWER

Maximum—Guaranteed—Rating
. 1158
Gross Qutput, Mwe : 132 1158
Anticipated Net Output, Mwe +999é 1115
(AR
Maximum Calculated Load
Gross Uutput, Mwe 1176 © 1201
Anticipated Net Output, Mve ' 1130 1155

10.2.2 SYSTEM UESCRIPTION

10.2.2.1 Turbine-Generator

The turbine is a four-casing, tandem-compound, six flow exhaust, 1800 rpm
unit with.44-inch long last stage blades. The turbine shaft is directly
"~ connected to the ac generator. A brushless exciter is coupled to the

" generator. The generator is hydrogen cooled with water-cooled stator
windings. It is rated at 1,300,000 KVA at 75 psig hydrogen preséure,
0.90 PF, 0.48 SCX, 3 phase, 60 cps, 25 KV, and 1800 rpm. Generator

SGS-UFSAR 10.2-1 Revision 0
- July 22, 1982




ANSI-B31.7, Nuclear Power Piping. Where not possidie to comply
Wita ANSL B3l./, tne requirements of ASME I1Ii-1971, wnicn
"incorporated ANSI B31.7, were adhered to.

(b) Principal System Valves:

Main Steam Safety Valves - ASME 3oiler and Pressure Yessel Code,

Section III, Class A.

'Main Steam Relief Valves - ASME Boiler and Pressure Vessel Code,
Section 111, Class II (Class [ for materials, inspections,
faprication and quality control).

Main Steam Stop Valves - ASME 3oiler and Pressure vessel Code,
Section III, Class II (Class I for materials, inspections, fabrica-

<

tion and quality control).

Feedwater Isolation Valves - ASME Boiler and Pressure Yessel Code,
Section III, Class II (Class I for materials, inspections, favrica-

tion and quality control).
10.3.2 SYSTEM DESCRIPTION

10.3.2.1 Main Steam System

The Main Steam System is shown in Figure 10.5-1.

The Main Steam System for edch unit conveys saturated steam from four
stearn yenerators tg the niyn presg yre turb1ne with 183? than 40 ps1

ress she frim  Comd) mons ar AW oA

ure dro

p ﬂ\nX*E\a\ 3,340, 000 nGws Od FSO PAIg 5|3°C sheomn weny
’ ? S1J’

5+%—F—saayw4ar4Hwr%a*b+ﬁe7—the—h+gher—dee+gn—f+ow*ruce forthe §O. 2

Un+t——appre*+ma%e47h<}—ﬂﬁ&—&ee—pedﬂ&s—peF—hour—ts-the=1ﬁ?BTTEr1%n'1ﬁnﬂr—
steam—genametory—was used for the system design of potn units. rReheat is
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