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1.0 OBJECTIVE

The purpose of this calculation is to evaluate the post LOCA suppression pool pH crediting the
injection of a fixed quantity of sodium pentaborate into the pool via the Standby Liquid Control
(SLC) system to assure the pool pH is maintained above a value of 7 within 24 hours (Reference
19). Maintaining the suppression pool pH greater than 7.0 post-LOCA precludes the need to
consider iodine reevolution from the pool during the LOCA in calculating the potential offsite and
control room radiological consequences. This calculation is based on the methodology provided in
NUREG/CR-5950 (Reference 1), NUREG-1081 (Reference 2) and NUREG/CR-5732 (Reference 3).
Per NUREG/CR-5950 there are a variety of acids and bases produced in containment during a
LOCA. These include the following:

* Boric Acid which is not applicable to a BWR and not considered any further herein.
* Hydnodic Acid (HI) is a strong acid Introduced into containment with the release of iodine.
* Carbon Dioxide (CO 2) which depresses the pH of water by being absorbed in water from

air to form carbonic acid. Carbonic acid is a weak acid the effects of which are insignificant
relative to the other acids produced during the LOCA. However, the initial suppression
pool pH may be depressed below 7.0 during normal operation by the absorption of CO2.
Section 2.2.3 of Reference 1 states that pure water will attain a pH that approaches 5.65
due to the absorption of CO 2. A conservatively low pH is assumed as the initial condition
for this evaluation and as such the effects of CO2 are not considered further herein.

* Nitric acid (HNO3) is a strong acid produced by the irradiation of water and air.
a Hydrochloric acid (HCI) is a strong acid produced by the radiolysis or pyrolysis of chlorine

bearing materials during the accident. Per section 2.2.5.3 of NUREG/CR-5950, pyrolysis
occurs at temperatures around 752 OF which is well above the post LOCA temperatures
(maximum drywell temperature < 330 OF). Therefore, only radiolysis is considered in this
analysis.

* Cesium Hydroxide (CsOH) is a strong base introduced into containment with the release of
cesium during the accident.

* Core-Concrete Aerosols are basic materials released from the interaction of the molten
core materials with concrete. Consistent with the course of the postulated accident, core
damage is assumed to be terminated after the in-vessel release phase and these
chemicals are not considered any further herein.

The purpose of Revision 1 of the calculation is to update the analysis for the effects of extended
power uprate (EPU).

2.0 CONCLUSIONS AND RECOMMENDATIONS

The results of the analysis demonstrate that with the injection of the Technical Specification
minimum quantity of sodium pentaborate (13.6 weight percent), the 30 day suppression pool pH is
greater than 7.0 which precludes the need to include reevolution of iodine from the suppression
noni nnot I OrA ThA pfl0dlv sl mnnr.A.inn nnnl nH rpnrArntR the wnrRt rasp nH SI;Ih.rn1IPnt tn
The results of the analysis demonstrate that with the in ection of the Technical Specificationr--*~ ~ ~ ~ ~ ~ ~ ~~~neto of- the Tech-- -*r br---a ~ ~ -* ~~n *
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the injection of the sodium pentaborate early in the accident scenario, the pH in the pool will be
greater than the 30 day value since the generation of the post LOCA acids reaches its peak
values at 30 days.

The conservative 30 day suppression pool pH calculated herein is 8.61 with credit for post LOCA
CsOH production in the pool and 8.58 without credit for post LOCA CsOH production in the pool
for a reactor power of 3616 MWt.

The conservative 30 day suppression pool pH calculated herein considering the effects of EPU
with a reactor power of 4032 MWt is 8.60 with credit for post LOCA CsOH production in the pool
and 8.57 without credit for post LOCA CsOH production in the pool.

3.0 ASSUMPTIONS I INPUT

The following assumptions are used in this analysis:
The impact of ESF leakage is small compared to the suppression pool volume and will be
ignored since there will be continuous makeup to the pool to maintain water level.

* The beta dose to cables is reduced by a factor of 2 due to localized shielding effects.
* The gaseous HCI produced by cable radiolysis will be conservatively assumed to be

instantly dissolved in the suppression pool.
* Sodium pentaborate will be injected via the SLC system for pH control.
* The suppression pool will be assumed to be well mixed by action of the ECCS systems

such that a single pH value can be applied to the entire pool.
The effect of EPU on this analysis is conservatively modeled as an increase of 25% in the
radiation values used herein (See Reference 18, Item 10). The integrated radiation doses
used in the radiolysis portions of this calculation are proportional to the core thermal power.
The actual increase for EPU is estimated to be 11.5% [4032 MWtI3616 MWtJ which is
bounded by the 25% assumption.

The following design input data is used in this analysis:
1. Minimum suppression pool pH during normal plant operation (Starting point for post LOCA

pool pH transient).
2. Minimum suppression pool volume used in design basis LOCA.
3. Quantity and timing of sodium pentaborate input to the suppression pool.
4. Weight percent of chlorine for the various cable insulations.
5. Post LOCA Gamma and Beta dose rate profiles and energy flux in drywell, wetwell and

suppression pool including values from isotopic deposition on surfaces. In accordance with
USNRC RG 1.183, section 1.3.5 and SECY-98-154, the TID-14844 Equipment Qualification
dose rates previously calculated in the drywell air and suppression pool (beta and gamma)
bound those generated by AST. The doses are increased to account for the higher EPU
power.

dose rates previously calculated in the drywell air and suppression pool (beta and gamma)



PP&L CALCULATION SHEET
Dept. 0341 Rad & Eff Tech. PROJECT
Date 6/06/2005 Suppression Pool pH post LOCA Caic. No. EC-059-1041
Designed By M. Waseus Sh. No. 7
Checked By R. Anderson

6. Conservative values for the core inventory of cesium and core inventory of iodine in gram
moles. These Inventories include the stable Cs-1 33 and 1-127 species.

7. Standby Liquid Control Storage (SLCS) tank minimum available capacity : 4587 gallons
(Reference 12). This volume is available volume above pump suction shutoff level.

8. The SLCS tank is maintained between a temperature of 76 and 110 "F. (Reference 4, page
68).

9. The concentration of sodium pentaborate in the SLCS tank 2 13.6 weight percent (Reference
12).

10. The SLC system pump flow rate is ! 41.2 gpm @ a 1224 psig. (Reference 4, page 29).

4.0 METHOD

Through basic chemistry equations, the pH of a solution is directly related to the concentration of
H4 ions by the formulas:

pH = -log[H]
pOH = -log[OH-1
pH+pOH=14
-log[H] -log[OH= 14 or
[HI [OH-I = 10'

where:
[H+i = concentration of H* ions (moles/liter)
[HO] = concentration of OH- ions (moles/liter)

The initial suppression pool pH assumed at the start of the accident is 6. This is a conservative
value based on the actual pH history at SSES as seen on the following figure (Reference 16).
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Suppression Pool pH
Combined SSES-1 and SSES-2
January 199D to October 2004

____ I.i I .t A .j

TS I__ j71 i{___

6.T 02 6.3 64 6.6 6.0 6.7 6.0 .9 7 71t 7.2 73 7.4 7.1 7.1

2D2

15B

This corresponds to a value of H' = I E-6 moles/liter

4.1 Hydniodic Acid

Per section 2.2.2 of Reference 1, hydnodic Acid (Hi) is a strong acid introduced into containment
with the release of iodine, but small amounts are likely in containment.

Table I of USNRC Regulatory Guide 1.183 (Reference 5) indicates that 5% of the halogen
inventory is released during the gap release phase and an additional 25% Is released during the
early in-vessel phase. In accordance with Section 3.5 of Reference 5, 95%6 of the Iodine released
should be assumed to be cesium iodide (Csl) 4.85% elemental and 0.15% organic iodine. The
basis for this release was NUREG-1465, section 3.5 (Reference 6) Wherein it states iodine
entering containment is at least 95% CsI with the remaining 5% as I plus HI, with not less than 1%
of each as I and HI. This analysis will conservatively assume that all 5% of the release is in the
form of HI in order to maximize the acid generation. This release process is assumed to occur at a
constant rate over the release period identified in Table 4 of Reference 5.

LOCA Release Phases BWRs Reference 5
Phase Onset Duration
Gap Release 2 min 0.5 hr
Early In-Vessel Release 0.5 hr 1.5 hr

LOCA Release Phases BWRs Reference 5
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The core iodine inventory used in this evaluation includes stable 1127 to maximize the amount of
acid produced. Per Reference 7, the total core inventory of iodine is 107 gram atoms at the
beginning of cycle and 228.7 gram atoms at the end of cycle. The value of 228.7 gram atoms is
conservatively used in this analysis. Note: For a monotonic element gram mole equals gram
atom. The following equations are used to describe this release.

During the Gap Release Phase:

d/dt[HI] = [0.05 * 0.05mi] / [Vsp * 0.5 hr]

During the Early In-Vessel Release Phase:

d/dt[HI] = [0.05 0.25miJ / [Vsp * 1.5 hr]

where:
mi = gram mole iodine = 228.7
Vsp Suppression pool volume (liters) = 3.738+06 liters [132000 ft3]

The volume of water in the suppression pool following a LOCA is conservatively assumed to
consist of the suppression pool water volume at low water level plus the normal volume of water in
the reactor coolant system. From Reference 8, the suppression pool low water volume is
122,410. ft3 and is based on a low water level in the pool of 22 ft. The mass of water in the
reactor coolant system is 610,000. Ibm. This mass is obtained from Reference 9, Table A28.1.
The coolant water volume is conservatively based on a temperature of 70 OF.
Coolant water volume = 610,000. Ibm / 62.4 Ib/t 3 = 9776. ft
Pool Volume Post-LOCA = 122,410 ft3+ 9776 ft3 = 132186 ft3 (Use 132000 ft3)

Integrating the above yields:

During the Gap Release Phase:

[H11(t) = [miu I [200Vsp] * [t - tgrp]

where tgrp = onset of the gap release phase = 0.0333 hr [2 minutes]

During the Early In-Vessel Release Phase:

[H11(t) = [miu / [120 Vsp] * [t -(0.5 + tgrp)] + [mi] / [400 Vsp]

The final Hi concentration at t 2.033 hr [1.5 hr+0.5hr+2 min], the end of the iodine release from
the core is given as:

Thg~ fmnoI WI ,n'nrtinof 9 Ml'% hr ri A Fr.a&f Rhr49-' mini fh& aneI Mf #Km ininf redianen frmm
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[Hl](2.033 hr) = [(228.7) / (120*3.738E+06)] * [2.033 -(0.5 + 0.0333)] + [228.71 /
[400*3.738E+06]
1H11(2.033 hr) = [5.0985E-071 *[1.5] + 1.5296E-07 = 9.1773E-07 molesiliter

or a total of 3.4 moles [9.1773E-07 moles/liter * 3.7378E6 liters).

where 3.7378E6 liters is the suppression pool volume.

The core iodine and cesium Inventory for the EPU core is provided in Reference 17. Reference
17 provides the Inventory as grams. The value is converted to gram atoms by dividing each
isotope by ts atomic number. The values are given as follows.

Isotope grams gm atoms Isotope grams gm atoms
Reference 17 Reference 17

1-127 6.349E+03 4.999E+01
1-129 2.842E+04 2.203E+02 Cs-133 1.857E+05 1.396E+03
1-130 1.352E+00 1.040E-02 Cs-134 1.780E+04 1.328E+02
1-131 8.633E+02 6.590E+00 Cs-1 35 7.869E+04 5.829E+02
1-132 1.513E+01 1.146E-01 Cs-1 36 1.008E+02 7.415E-01
1-133 1.963E+02 1.476E+00 Cs-137 1.994E+05 1.456E+03
1-134 9.244E+00 6.899E-02 Cs-138 4.882E+00 3.538E-02
1-135 5.990Ei01 4.437E-01 Cs-1 39 1.322E+00 9.509E-03
Total 3.591 E+04 2.790E+02 Total 4.817E+05 3.568E.03

The final Hi concentration for EPU conditions at t = 2.033 hr [1.5 hr+0.5hr+2 min], the end of the
iodine release from the core is given as:

[Hl](2.033 hr) = [(279)1 (120*3.738E+06)] * [2.033 -(0.5 + 0.0333)] + [2791 1 [400*3.738E+06]
[1-](2.033 hr) = [6.2199E-07] *[1.5] + 1.8660E-07 = 1.1196E-06 moles/liter

or a total of 4.2 moles [1.1 196E-06 motes/liter t 3.7378E6 liters].

where 3.7378E6 liters is the suppression pool volume

4.2 Nitric Acid

Radiolytic production of nitric acid is discussed in section 2.2.4 of Reference I and section 3.3.1.1
of Reference 3. The nitric acid (HNO3) is produced by the irradiation of water and air. Both
references provide the following constant for nitric acid production based on experimental data.

g(HNO3) = 0.007 molecules/1 00ev where the relationship is based on radiation absorption in the
aqueous phase. This value is based on a water temperature of 86 0F, which is conservative for
use following a LOCA since the solubility of nitrogen reduces with increasing temperatures. Per
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Reference 1 section 2.2.4, the equates to a radiation G value of 7.3-E-06 moles HNO03 L Megarad
which means H' and NO 3 increase by 7.3-E-06 moles for each Megarad of dose delivered to the
suppression pool water. This is expressed as:

d/dt[HNO 3] = 7.3E-06 moles HNO3/ L Megarad * DR(t)

where: DR(t) = dose rate as a function of time in the suppression pool (Megarads/hr).

The suppression pool dose values are based on the integrated energy absorption in the
suppression pool from References 14.
Reference 14, Page 29 provides the integrated energy absorption in the sump (suppression pool)
for a power of 3458 MWt (Reference 14, page 8). The values for 3E+6 seconds (34.7 days) are
conservatively used for the 30 day dose required. The values are:

G+B Sump Iodine Sump
1 .575E30 ev 1.691 E30 ev

Converting these energy depositions to Mrad yields the following:

11.575E30 ev + 1.691E30 evl 1 Mev/108 ev * 1 erc/6.25E5 Mev * IRad:gm/1 00 eras * I Mrad/106 Rad *1 cc/am
3.7378E9 cc

or 13.98 Mrad for 3458 MWt. The current power level being evaluated is 3616 MWt. The activity
entering the suppression pool is taken as proportional to the power. Therefore, for the purposes
of determining the quantity of nitric acid formed, a 30 day suppression pool integrated dose of
14.62 Mrad is applied [13.98 * 3616/3458].

These dose rates were determined using TID-14844 source terms. In accordance with USNRC
RG 1.183, section 1.3.5 and SECY-98-154, the TID-14844 Equipment Qualification dose rates
previously calculated in the drywell air and suppression pool (beta and gamma) bound those
generated by AST. Therefore, It can be concluded that the dose rates calculated with TID-14844
are conservative and acceptable for use in determining the HNO3 production herein.

[HNO3 ](t) = 7.3E-06 P DR(t) dt where t = time into accident (hrs)
or the nitric acid produced at any point in time is given as

[HNO3I(t) = 7.3E-06 * Integrated Dose at Time t.

[HNO 3](30 days-suppression pool dose) = 7.3E-06 * 14.62 = 1.0673E-04 moles/liter.

or a total of 398.9 moles [1.0673E-04 moles/liter * 3.7378E6 liters].

where 3.7378E6 liters is the suppression pool volume.

or a total of 398.9 moles 11.0673E-04 moles/liter * 3.7378E6 litersl.
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For EPU conditions this value is conservatively increased by 25% with the resulting 30 day
suppression pool integrated dose equal to 18.28 Mrad 114.62 Mrad * 1.251 and

[HNO3](30 days-suppression pool dose) = 7.3E-06 * 18.28 = i.3344E-04 moles/liter.

or a total of 498.8 moles [1.3344E-04 moles/liter * 3.7378E6 liters].

4.3 Hydrochloric Acid

The radiolysis of chloride-bearing cable jacketing will result in the production of HCI vapor as
documented in Section 2.2.5.2 of NUREG/CR-5950 (Reference 1). It should be noted that a
significant portion of the HCI vapor produced from cable radiolysis would react with the metal
components within the primary containment (e.g., cable trays, gratings, etc.) and never enter the
suppression pool. However, for this analysis it is conservatively assumed that all of the gaseous
HCI produced is immediately dissolved in the suppression pool water. A model for the production
of HCI from cable jacketing is developed below based on the approach given in Appendix B of
NUREG/CR-5950.

The absorption of a radiation flux at a radius, r, can be described from basic principles as:

q (r) = v (Ro)e ,(Rr)

p = Linear Absorption Coefficient (cm 1) from Table below.
Ro = Outside cable radius (cm)

Cable and Air Material Properties
Reference 2

Density LinearAbs rption Coefficient
Material (gm/cm-) Beta Radiation Gamma Radiation
Hypalon 1.55 52.08 0.099
EPR 1.27 42.67 0.081
Air 1 0.0198 0.0000374

Similar to the approach in Reference 1, Appendix B, the production of HCI from radiolysis is given
by:

R = G (SA)(pA

where:

R = HCI production rate (gm moles/sec)
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G = Radiation G value for Hyalon (molecules HCI/100 ev)
SA = Cable surface area (cm )
p= Incident radiation energy flux (Mev/cm2 -sec)
A = Absorption fraction of energy flux in Hypalon jacket.

Radiation G value for Hypalon

Note: The radiation G value for Hypalon adopted in Reference 1, Section 2.2.5.2 Is 2.115
molecules HCI per 100 eV. This G value is based on the energy absorbed by the polymer
consistent with the footnote to Table 3 of NUREG-1081 (Reference 2). As described in Reference
2, this value represents a balance between the increased HCI production at elevated
temperatures expected during accidents and the neutralization potential of fillers in the cable. The
resulting value is 3.512E-20 moleslMev (Reference 1, page B.3). This term can also be
expressed in terms of moles/Mrad (absorbed dose)-gm (exposed material).

3.512E-20 moleslMev * 6.25E+5 Mevlerg * 100 ergs/gm-Rad * 1 E+6 Rad/Mrad = 2.195E-6
moles/Mrad-gm or 9.97E-4 moles/Mrad-lb. This value is conservative compared to the value of
4.6E-4 moles of HCI per lb of insulation per Megarad listed in Section 2.2.5.2 of Reference I since
it produces about 2.2 times more HCI per lb of exposed material.

Absorption fraction of energy flux in Hypalon jacket

The absorption fraction is the fraction of incident radiation energy flux absorbed by the Hypalon.
As provided in Section 4.2 of NUREG-1081 (Reference 2), the factor is calculated with the
following equation (Reference 2, Equation 4-5 - gamma and Equation 4-9 - beta):

Ay,H = 1 - exp[-PyH * tH]
where:
A H Absorption of incident gamma radiation
guy -Linear adsorption coefficient - gamma Hypalon (0.099/cm)
tH = Hypalon thickness (cm)

A I-H exp[-pr * tHJ
where:
Apb H Absorption of incident beta radiation

=,B Linear adsorption coefficient - beta Hypalon (52.08/cm)
tH = Hypalon thickness (cm)

Using the above equations and values the following figure plots the radiation fluxes through
Hypalon jacketing. As seen essentially all of the beta energy is completely absorbed even by
relatively thin Hypalon cable jacketing while very little of the gamma energy is absorbed. In the
subsequent analysis all of the beta energy will be assumed completely absorbed in the jacket.

I Ubilly Lilt auuve equauurib emu viuens Ltle IUIIUWIlrg ,iureM putts Ue rauiatiun nuxes inrougil
Hvn:41nn inri'atinn Al QPon ac~antinitl saIl nf tha hots onarnv ic rnmnlataki ahenrhoi auvon hit



PP&L CALCULATION SHEET
Dept. 0341 Rad & Eff Tech. PROJECT
Date 6106/2005 Suppression Pool pH post LOCA Calc. No. EC-059-1041
Designed By M. Waselus Sh. No. 14
Checked By R. Anderson

1.200

K

IC

C

0

C

4-

U

00000
0 0.02 0.04 0.08 0.08 I.1

Cable Thickness (inches)
0.12

HCI Generation

The HCI generation can be calculated with the above equations as (See Reference 2, Equations
5-7 and 5-8 for gamma and Equations 5-10 and 5-11 for beta).

Gamma: R = G (SA) vp A = G ' SA* Ey/V * [(1-exp(-pyair*r))/ pyeil * [11- exp (_pyH*tH)]
Beta: R G (SA) q A G SA * EV '1/pp3air

where:
R HCI production rate (gram moles/hr)
EyN Energy release rate / unit volume (Mev/hr-cc) gamma
EON Energy release rate/ unit volume (Mevlhr-cc) beta
PYH Linear adsorption coefficient - gamma Hypalonair
pyalr Linear adsorption coefficient - gamma air
r Distance of air to cable (cm) (252 cm).
Un8fai Linear adsorption coefficient - beta air
SA Cable surface area (cm2)
tH Hypalon thickness (cm)
G 3.512E-20 gram moles/Mev (Reference 1, Appendix B)

tH Hypalon thickness (cm)
I

I ,
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Using the form for G in terms of absorbed dose [9.97E-4 moles/Mrad-lb (exposed material)], the
total HCI generation from an integrated energy release is given as follows:

Gamma: MHCI

Beta: MHO

where:
MHO
W
t
[1- exp(_py'H*tH)1
Jo DR dt
G

G * W * [1- exp(-pye*tHW)Iot DR dt

G * W* JoDR dt

HCI production (gram moles)
Weight of cable jacket material (Ibs)
Time (hrs)
Fraction of gamma energy absorbed
Integrated dose (Mrad)
moles/Mrad-lb

Using G in terms of absorbed dose (Mrad) replaces G (Ey/N) [(1-exp( -pyair'r)I pyai2 I where the
values were in terms of an incident flux and absorbed energy.

The 30 day drywell doses are taken from Reference 10, Tables 2 and 3.

Drywell Doses @ T = 30 days Dose (Rad) Dose (Mrad)
Airborne gamma 8.19E+06 8.19
Plateout gamma 1.88E+06 1.88

Airborne beta 2.32E+08 232
Plateout beta 2.67E+08 267

Adjusting these values for EPU conditions using the conservative factor of 1.25 yields the
following:

Drywell Doses @ T = 30 days ' Dose (Mrad) Dose (Mrad) * 1.25
Airborne gamma 8.19 10.24
Plateout gamma 1.88 2.35

Airborne beta 232 290
Plateout beta 267 334

Due to the different attenuation properties of beta and gamma radiation they are addressed
separately.

Beta:

Beta:
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From Attachment 1, the total weight of cable jacket (assumed to be Hypalon properties) is
4855.42 lbs. Also as seen the jacket thickness in almost all cases is equal to or greater than the
thickness required for the entire beta energy to be absorbed.

The HCI concentration in the suppression pool is MHCI / Pool Volume (132000 ft3 or 3.738E+6
liters) or

[HCI] = G * W* Integrated Beta Dose
[HCI = 9.97E-4 moleslMrad-lb * 4855.42 lbs 1/2[232 Mrad + 267 Mradl I 3.738E+6 liters
[HCIQ = 3.2313E-04 molesll due to beta

or a total of 1207.8 moles [3.2313E-04 moles/liter * 3.7378E6 liters].
where 3.7378E6 liters is the suppression pool volume and a factor of 2 reduction is taken for the
beta dose due to self shielding effects.

The HCI concentration in the suppression pool considering the adjustment for EPU conditions is
MHC1 I Pool Volume (132000 ft3 or 3.738E+6 liters) or

[HCIJ = G * W* Integrated Beta Dose
[HCI = 9.97E-4 moleslMrad-lb * 4855.42 lbs * Y2[290 Mrad + 334 Mrad] / 3.738E+6 liters
[HCI] = 4.0405E-04 moles/l due to beta

or a total of 1510.3 moles [4.0405E-04 molesiliter * 3.7378E6 litersl.

Gamma:

Unlike beta radiation, the gamma radiation can penetrate the cable interior and HCI may be
generated by interior jackets on individual conductors in multi conductor cables.
Based on a review of the various cable types listed in Attachment 1, a bounding cable type is
developed to conservatively determine the potential HCI production. A review of Attachment I
indicates that type Q1 1 cable comprises about 45% of the total cable length and 57.9% of the total
outside jacket mass. Based on the information in Attachment 2 for type Q0 1 cable the mass of
internal Hypalon and EPDM insulation is determined where the properties for Hypalon are
conservatively applied to the EPDM material. The resulting Q11 insulation-jacket mass/ft is
conservatively applied to the total length for all cable types from Attachment 1.

*1�*
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Approximate Representation of Type Q1 I Cable

0.06 in
Hypalon jacket

I0.0 in Hypalon/conductor
0.02 in EPDM

Per Attachment 2, there are thirteen 20 gage conductors with 20 mils EPDM and 10 mils Hypalon
each.

Per Marks (Reference 15), diameter of 20 AWG conductor equals 0.032 inches. Therefore, the
area of insulation-jacket/conductor is:

rr[R2
2 - R1

2] = Tr[(0.046in/i2in/ft)2 - (0.01 6in/1 2in/ft)2 ] = 0.0000406 19/conductor

The total mass of insulation-jacket is conservatively estimated as:

13 conductors * 0,0000406 ft2/conductor * 96.7 lb/ft3 * 79478 ft - 4070 lbs.

Where:
96.7 lb/ft3 = density of Hypalon
79478 ft = total length of all cable from Attachment 1. By inspection of Attachments 1 and 2, type
Q1 1 cable bounds most types of cable used at SSES and provides a conservative estimate of the
material used to generate HC1.

HCI concentration in the suppression pool is MHcI / Pool Volume

[HCII = G * W* [1- exp(-Iy'*tH)] Integrated Gamma Dose

I * - - - - - - _-*-t. '- LA _ Xv .
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[HCIJ = 9.97E-4 moles/Mrad-lb * [4855.42 + 40701lbs * [(I - exp- (.099 * 0.681)] * [8.19 Mrad +
1.88 Mradl 1 3.738E+6 liters
[HCI] = 9.97E-4 * 8925.42 lbs * 0.0652 * 10.07 /3.7378E+6
[HCI] = 1.5631E-6 moles/liter due to gamma

or a total of 5.8 moles [1.5631 E-6 moleslliter * 3.7378E6 liters].

where 3.7378E6 liters is the suppression pool volume.

Therefore, for 3616 MWt the total gamma + beta HCI equals 5.8 moles + 1207.8 moles
1213.8 moles.

Using the adjusted EPU values for gamma radiation of 10.24 Mrad airborne and 2.35 Mrad
Plateout yields the following:

HCI concentration in the suppression pool is MHCi I Pool Volume

[HCI] = G * W* [1- exp(-Py H*tH)] * Integrated Gamma Dose
[HCI] = 9.97E-4 moleslMrad-lb * [4855.42 + 4070]1lbs * [(1 - exp- (.099 0.681)1 [10.24 Mrad +
2.35 Mrad] I 3.738E+6 liters
[HCI] = 9.97E-4 * 8925.42 lbs * 0.0652 * 12.59 /3.7378E+6
[HCI] = 1.9543E-6 molesiliter due to gamma

or a total of 7.3 moles [1.9543E-6 moles/liter * 3.7378E6 liters].

Therefore, for EPU conditions at 4032 MWt, the total gamma + beta HCI equals 7.3 moles +
1510.3 moles = 1517.6 moles.

4.4 Cesium Hydroxide

Per section 2.3.1 of Reference 1, cesium may be introduced into containment in various forms
following an accident. The cesium will form cesium hydroxide and cesium borates which are basic
materials

Table 1 of USNRC Regulatory Guide 1.183 (Reference 5) indicates that 5% of the alkali metal
inventory (including cesium) is released during the gap release phase and an additional 20% is
released during the early in-vessel phase. Table 1 Reference 5 also indicates that 5% of the
halogen inventory is released during the gap release phase and an additional 25% is released
during the early in-vessel phase. In accordance with Section 3.5 of Reference 5, 95% of the
iodine released should be assumed to be cesium iodide (Csl). This release process is assumed
to occur at a constant rate over the release period identified in Table 4 of Reference 5.

during the early in-vessel phase. In accordance with Section 3.5 of Reterence 5, 95% of the
-4;-1__^^v k- ---..-- @"rl+_A Ace L d '.-.1J X_/#_E k_____ __ : _..
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LOCA Release Phases BWRs Reference 1
Phase Onset Duration
Gap Release 2 min 0.5 hr
Early In-Vessel Release 0.5 hr 1.5 hr

The core cesium and iodine inventories used in this evaluation include stable Cs-133 and stable I-
127. Per Reference 7, the total core inventory of iodine is 107 gram atoms at the beginning of
cycle (BOC) and 228.7 gram atoms at the end of cycle (EOC) and the total core inventory of
cesium is 1490.9 gram atoms at BOC and 2969.5 gram atoms at EOC. The EOC values are used
in this analysis. Although the BOC value for cesium is lower than the EOC value which would
result in less CsOH, the EOC values are used consistent with the basis for the radiological
calculations and other data input to the analysis which are conservatively based on EOC values.
These include the core source terms, pool iodine concentration (HCI), EQ dose rates, etc.
Note: For a monotonic element gram mole equals gram atom. The following equations are used
to describe this release.

During the Gap Release Phase:

d/dt[CsOH] = [0.05mcs - (0.95 * 0.05mi)J / [Vsp * 0.5 hr]

During the Early In-Vessel Release Phase:

d/dt[CsOH] = [0.2mcs - (0.95 0 0.25mi)] / pVsp * 1.5 hr]

where
mi = gram mole iodine = 228.7
mcs = gram mole cesium = 2969.5
Vsp = Suppression pool volume (liters) = 3.738E+06 liters [132000 ft3M

Integrating the above yields:

During the Gap Release Phase:

[CsOH](t) = [0.1 mcs - 0.095mi] 1 ['sp] * [t - tgrpj

where tgrp = onset of the gap release phase = 0.0333 hr [2 minutes}

During the Early In-Vessel Release Phase:

[CsOHJ(t) = [0.4mcs - 0.475mi] / [3 Vsp] * [t -(0.5 + tgrp)] + [0.05mcs - 0.0475mi] I [Vsp]
The final CsOH concentration at t = 2.033 hr 11.5 hr+0.5hr42 mini is given as:
During the Early In-Vessel Release Phase:
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[CsOH](2.033 hr) = [0.4 2969.5 - 0.475 * 228.7/ [3 3 3.738E+061 * [2.033 -(0.5 + 0.033)] +
[0.05 * 2969.5 - 0.0475 '228.71/ [3.738E+06J

[CsOH](2.033 hr) = [[1187.8- 108.6/[1.1214E+07]] * [1.51 + [148.475 - 10.861/[3.738E+06]
[CsOHJ(2.033 hr) = [1.444E-041 + [3.682E-05] moles/liter
[CsOH](2.033 hr) 1.8122E-04 moles/liter

or a total of 677A moles [1.8122E-04 moles/liter * 3.7378E6 liters].

where 3.7378E6 liters is the suppression pool volume.

From section 4.1, for EPU conditions the values for core iodine and cesium are:
ml = gram mole iodine = 279
mcs = gram mole cesium = 3570

The final CsOH concentration for EPU at t = 2.033 hr [1.5 hr+0.5hr+2 min] is given as:

[CsOHJ(2.033 hr) = [0.4 * 3570 - 0.475 * 279] / [3 ' 3.738E+06] * [2.033 -(0.5 + 0.033)] + [0.05 *
3570 - 0.0475 * 279] / [3.738E+06]

[CsOH](2.033 hr) = [1.733E-04] + [4.421 E-051 moles/liter
[CsOH](2.033 hr) = 2.1751E-04 molesiliter

or a total of 813 moles [2.1751E-04 moles/liter * 3.7378E6 liters].

4.5 Summary of Acid and Base Production

The following provides a summary of the production of acids and bases in the suppression pool
for 3616 MWt.

Material Concentration Concentration in Concentration in Reference
in Suppression Suppression Suppression Section
Pool generated Pool generated Pool

by Beta by gamma
radiation radiation

moles/liter moles/liter moles/liter
Hydriodic Acid NA NA 9.18E-7 4.1
Nitric Acid NC NC 1.07E-4 4.2
Hydrochloric Acid 3.23E-4 1.56E-6 3.25E-4 4.3
Cesium Hydroxide NA NA 1.81E-4 4.4

NA: Not Applicable
NC: Not Calculated
I Hydrochloric Acid 1 3.23E-4 1 1.56E-6 3.25E-4 4.3
I , -- .s .i AI ~ A u iI
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materia ISuppression Reference Section
Pool gm-moles

Hydriodic Acid - 3.4 4.1
Nitric Acid 399 4.2
Hydrochloric Acid 1214 4.3
Total acid 1616.4
Cesium Hydroxide 677.4 4.4

The following provides a summary of the production of acids and bases in the suppression pool
for EPU conditions at 4032 MWt.

Material Concentration Concentration Concentration in Reference
in Suppression in Suppression Suppression Pool Section
Pool generated Pool generated

by Beta by gamma
radiation radiation moles/liter

moles/liter moles/liter
Hydriodic Acid NA NA 1 .1 2E-6 4.1
Nitric Acid NC NC 1.33E-4 4.2
Hydrochloric Acid 4.04E-4 1.95E-6 4.06E-4 4.3
Cesium Hydroxide NA NA 2.18E-4 4.4

NA: Not Applicable
NC: Not Calculated

Material Suppression Reference Section
Pool gm-moles

Hydriodic Acid 4.2 4.1
Nitric Acid 499 4.2
Hydrochloric Acid 1518 4.3
Total acid 2021.2
Cesium Hydroxide 813 4.4
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Based on the above, the unbuffered pH of the suppression pool at 3616 MWt is 3.6 including
credit for CsOH production

I
Suppression Pool

gm-moles/liter

H' for pH 6 1 .OOE-06
Hydriodic Acid 9.18E-07
Nitric Acid i.07E-04
Hydrochloric Acid 3.25E-04
Total Acid 4.34E-04

H- for pH = 6 1 .OOE-08
esium Hydroxide 1.81 E-04
otal Base 1.81 E-04

Total Acid - Total Base 2.53E-04

pH unbuffered = -log[2.53E-04] = 3.6

Equivalents strong acid = 2.53E-04 gm-molesIliter* 3.7378E+06 liters = 946 gm-moles
strong acid

The following provides the unbuffered pH of the suppression pool without credit for CsOH
production.

Suppression Pool
gm-moles/liter

for pH=6 1.00E-06
Hydriodic Acid 9.18E-07
Nitric Acid. 1.07E-04
Hydrochlorc Acid 3.25E-04
Total Acid 4.34E-04
OH for pH 6 1.00E-08
Cesium Hydroxide 0
Total Base I.0OE-08

Total Acid - Total Base 4.34E-04

I

pH unbuffered = -log[4.34E-04] = 3.36
Equivalents strong acid = 4.34E-04 gm-moles/liter* 3.7378E+06 liters = 1622 gm-moles

%O; - - e-kw4 , %.-s w - ev_& . T - -e_ .. _ ._ I i
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The following provides the results for EPU conditions at 4032 MWt.
The unbuffered pH of the suppression pool is 3.49 including credit for CsOH production.

Suppression Pool
gm-molestliter

Ho for pH=6 1.0OE-06
Hydriodic Acid 1.12E-06
Nitric Acid 1 .33E-04
Hydrochloric Acid 4.06E-04
Total Acid 5.41E-04
OH for pH = 6 1.OOE-08
Cesium Hydroxide 2.18E-04
Total Base 2.18E-04

Total Acid - Total Base 3.23E-04

i

pH unbuffered = -log[3.23E-04] = 3.49

Equivalents strong acid = 3.23E-04 gm-molesiliter* 3.7378E+06 liters
strong acid

= 1207 gm-moles

The unbuffered pH of the suppression pool for EPU without credit for CsOH production is 3.27.

Suppression Pool
gm-moles/liter

H+ for pH - 6 1.00E-06
Hydriodic Acid 1.12E-06
Nitric Acid 1.33E-04
Hydrochloric Acid 4.06E-04
Total Acid 5.41E-04
OH- for pH = 6 1.00E-08
Cesium Hydroxide O.00E+00
Total Base 1.00E-08

Total Acid - Total Base 5.41 E-04

pH unbuffered = -1og[5.41 E-04] = 3.27

Equivalents strong acid = 5.41E-04 gm-moles/liter* 3.7378E+06
, .-. e - 'F 41 -fl12

W600FT-4o = -Innfli 41 F-041 = :3-27

liters = 2022 gm-moles
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4.6 Sodium Pentaborate - Suppression Pool Buffered pH

In order to maintain the post LOCA suppression pool pH greater than 7 a buffering agent is
required to offset the various acid production post LOCA. The chosen method at SSES is to
introduce sodium pentaborate (SPB) to the reactor vessel and ultimately the suppression pool via
the standby liquid control system (SLCS). The SLCS solution is an aqueous solution of sodium
pentaborate (Na2B30O 16*10H2 O) which is a mixture of borax and boric acid dissolved in water.
The molecular weight Is:

Component No. of Atoms Atomic Weight Molecular Weight
Na 2 22.9898 45.9796
B 10 10.811 108.11
0 16 15.99994 255.999

Total I __ 410.09 gm/mole

Using the maximum temperature of 110 OF (Dl 8) for the SLCS solution and the minimum SLCS
tank volume of 4587 gallons (Dl 7) with the minimum concentration of sodium pentaborate of 13.6
weight % (Dl 9) the mass of sodium pentaborate is determined as follows:

Solution mass, m = 4587 gallons * [1 ft3 1 7.4805 gal] * [1 Ibm 10.01 6165 ft31 = 37933.5 Ibm
Mass of sodium pentaborate (SPB), mp = 0.136 * 37933.5 Ibm = 5158.95 Ibm

Converting the mass of sodium pentaborate to gm-moles results in the equivalent of:

5158.95 Ibm SPB* 453.59 gm/Ibm SPB /1 mole SPBI 410.09 gm = 5706.2 gm-moles.

The required quantity for pool pH control is injected early during the postulated LOCA. Per DI 10,
the minimum SLC pump capacity is 41.2 gpm. Therefore, the time to inject the contents of the
SLC tank is:
Time to Inject = 4587 gallons/41.2 gal/min 111 minutes for one pump or 56 minutes for two
pumps.

This weak acid and its conjugate base will buffer the pool water at a pH corresponding to the
following:

pH = pKa + log [anion]l[acidl
where:

pKa  = negative of the log of the acid dissociation constant = -log[K.1
Ka = 5.8E-10 for borate buffer (Reference 1, section 2.3.3)
[anion] = borate concentration

.,J,,Ir4 = mir- enno-antrnfinn

:a otRheL of the acid dissociation constant = -lo[Ka1



PP&L CALCULATION SHEET
Dept. 0341 Rad & Eff Tech. PROJECT
Date 6/06/2005 Suppression Pool pH post LOCA Calc. No. EC-059-1041
Designed By M. Waselus Sb. No. 25
Checked By R. Anderson

Sodium pentaborate dissolves in water producing boric acid and sodium borate:

Na2B1oO,6 + 16 H2 0 o. 2 Na- +2 B(OHY4 +8 1 3B0 3

Therefore, the injection of 5158.95 Ibm SPB or 5706.2 gm-moles SPB results in 11412.4 gm-mole
equivalent of borate [2* 5706.21 and 45649.6 gm-mole equivalent boric acid [8 * 5706.2] added to
the pool.
Summarizing the above equivalents yields the following with credit taken for CsOH production in
the suppression pool.

Material in Pool Sodium Equivalent Column 2- Volume pool Final pool
Pentaborate strong acid Column 3 concentrations
gm-moles gm-moles
added to Section 4.5 liters gm-moles/I

I pool gm/moles . -

Equivalents 11412.4 946 10466.4 3737800.0 2.8001E-03
borate I I
Equivalents boric 45649.6 946 44703.6 3737800.0 1.1960E-02

Therefore, the suppression pool pH after addition of the sodium pentaborate equals 8.61:
where:
pH = pKa + log [anion]/[acid]
pH = -log[5.8E-10] + log [2.8023E-03/1.1962E-02] = 9.24 +(-0.63) = 8.61.

For the conservative case with no credit for CsOH production in the suppression pool the results
are provided as follows.

Material in Pool Sodium Equivalent Column 2 - Volume pool Final pool
Pentaborate strong acid Column 3 concentrations
gm-moles gm-moles
added to Section 4.5 liters gm-moles/I

pool gm/moles
Equivalents 11412.4 1622 9790.5 3737800.0 2.6193E-03
borate
Equivalents boic 45649.6 1622 44027.7 3737800.0 1.1779E-02
acid I

Therefore, the suppression pool pH at 3616 MWt after addition of the sodium pentaborate equals
8.58:
where:
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pH = pKa + log [anionyl[acid]
pH = -log[5.8E-10] + log [2.6213E-03/1.1781+E-021 = 9.237 +(-0.653) = 8.58.

Similar to the above the following provides the final suppression pool pH for EPU conditions.

Material in Pool Sodium Equivalent Column 2- Volume pool Final pool
Pentaborate strong acid Column 3 concentrations
gm-moles gm-moles
added to Section 4.5 liters gm-moles/l

pool gm/moles
Equivalents 11412.4 1207 10205.4 3737800.0 2.7303E-03
borate
Equivalents boric 45649.6 1207 44442.6 3737800.0 1.1890E-02
acid
Therefore, the suppression pool pH after addition of the sodium pentaborate for EPU power
equals 8.60:
where:
pH = pK. + log [anionylacid]
pH = -log[5.8E-101 + log [2.7321E-03/1.1892E-02] = 9.24 +(-0.64) = 8.60.

For the conservative case with no credit for CsOH production in the suppression pool the results
are provided as follows.

Material in Pool Sodium Equivalent Column 2- Volume pool Final pool
Pentaborate strong acid Column 3 concentrations
gm-moles gm-moles
added to Section 4.5 liters gm-moles/I

polmes
Equivalents 11412.4 2022 9390.4 3737800.0 2.5123E-03
borate
Equivalents boric 45649.6 2022 43627.6 3737800.0 1 .1672E-02
acid I III

Therefore, the suppression pool pH after addition of the sodium pentaborate equals 8.57:
where:
pH = pKa + log lanion]/[acid]
pH = -log[5.8E-10J + log [2.5141E-03/1.1674+E-02] = 9.24 +(-0.67) = 8.57.

r-L -_- -

9
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5.0 RESULTS

The results of the analysis demonstrate that with the injection of the Technical Specification
minimum quantity of sodium pentaborate, the 30 day suppression pool pH is greater than 7.0
which precludes the need to include reevolution of iodine from the suppression pool post LOCA.
The 30 day suppression pool pH represents the worst case pH. Subsequent to the injection of the
sodium pentaborate early in the accident scenario, the pH in the pool will be greater than the 30
day value since the generation of the post LOCA acids reaches its peak values at 30 days.

The conservative 30 day suppression pool pH calculated herein is 8.61 with credit for post LOCA
CsOH production in the pool and 8.58 without credit for post LOCA CsOH production in the pool.

For the case of EPU conditions, the conservative 30 day suppression pool pH calculated herein is
8.60 with credit for post LOCA CsOH production in the pool and 8.57 without credit for post LOCA
CsOH production in the pool.

These results are summarized in the following table.

Case pH @ 3616 MWt pH @ 4032 MWt
pH with credit for post LOCA CsOH 8.61 I 8.60

pH without credit for post LOCA 8.58 8.57
CsOH
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FIREZONE Cable_ Soni. Of 2!!!EqIueete*~k MMC COCIOIZE WPFT 6. Jtdackal Jmc* kalnhicuw OR Ikch OR-OJT dewf sbV crff ag .c*.lb

I -4F ~ J11 7 .31*1 00 .1001_0155055 8700 54.7245 8234.366 0.47 0.01
1- 21 0 _____*1 . 0.0 0.045 0.2535 0.2085 96.7 0.0439 123.3128 2811.501 6.28 0.13

I 4F 1i3 252 0.63 _ 3__ AM010 0.2 0. 0.0 0.315 0.296 96.7 0.0722 15.27 2123.72 1.1 0.37
I .Ffu00 ____ *100.3 0.0 0.6 0.3425 0.2825 96.7 0.0101 106.6058 2105.930 4.3 0.06

-4F ____ 1 ____ 0.9 ______ 6 0.44 0.0 0.0 0.45 0.27 96.7 0.1384 218.8981 1581.697 1.38 0.03
1 4F 383 ____ 0.821 3A____ *8 0.4 0. 0.06 0.4125 -0.3525 . 6.7 0.066 200.656 2072.173 1.04 10.04

-97 :814 162 0.44. ____ __ 0.12 ____ 0___ ____ .2225 0.2325 9671 0.0000 108.2330 0.00 0.00
I 1.4F 0 177 0.43 _____ *14 0.' 0 0.045 0.217 0.172 96.7 0,0369 105.5578 299.220 68.85 1.25

1 4F .03 181 0. ______ * 14 0.14 0.04 0.041 0.2525 0.2075 96.7 0.0437 122.828 2812.585 6.09 0.14
1 4F .05 2_____ 0.2len ____* 14 0.24 0.0 0.0 0.3123 0.2525 96.7 0.0715 152.0126 2125.519 18.31 0.25

1 I4F 07 110.875 _____ 014 0.. 0.0 0.0 0.3375 0.2775 96.7 0.0778 164.1736 2108,930 9.03 0.19
1 .47 0 771 0.874 1 Is 1 0 ___2 _ 0.0 0.0 0.337 0.277 96.7 0.077 162.9304 2109.235 59.82 1.23

1 4F 1 17422 0.681 1 *20 0.19 0.0 0.0 0.3405 1 0.2805 . 98.7 0.0786 1036229 2107.118 11369.46 28.21
1 4F ___ 21d 0. 2O0x 03 0. 0.6 0.4296 0.3695 96.7 0.1011, 206.926 2565.760 21.44 0.44

1 IE4 . 134A 0.371__3_A__ G la 1 0.07 0.045 0.04. 0.158 0.143 96.7 0.0314 91.4508 2910.29 42.20 0.67
1-I.E old8 0.24. la___ *1 0.0 0.04d 0.045 0.1715 0.1265 96.7 0.0282 83.4246 2848.832 25.74 . 0.53

1-I4F _____711 0.0 _____ 016 0.2 0.o 0.0 0.3425 0.2825 96.7 0.0781 186.6058 2105.930 5.62 0.12
1-4 3.2____ _____ 0.8 21 is18 0.0.Oo 0. 0.444 0.384 98.7 . 0.1046 210.979 2060.706 40.04 0.82
1 14F 896~ 0. _____ 16 0. 0.04d 0.04. 0.1985 0.1535 96.7 0O.0334 96.6564- 298.462 300.18 6.18
14IEF____ 124 0.79 1 *016 -- 0.27 0.O 0.0 0.3765 0.3103 96.7 0.0677 183.1448 2067.83 10.8 0.22
I 1-4F 3 165 0.487 la___ 01 0.111 0.04 0.045 0.241 0.196 96,7 0.0415 1172321 2825.776 68.78 1.42
1 147 ___ 34 0. _____ 1 *0400.3 0.064 0.069 CSPE 0.3675 0.3025 98.7 0.0919 178.7688 1945.736 3.12 0.96
I 14F MO__ ____ 0.3821 _ __ *16 0.0 0.044 0.04. 0.181 0.136 98.7 0.0301 88.0407 2925.644 18.98 0.

I1-I4F 71 1.13A 3 AWO _ *18 0. O .0d 0. 0.566 0.486 967 0.1775 275.3252 1550.691 12.61 . 0.25
I.E 08 19 0.324 3AW___ 020 0. 0.04d 0.04 0.162 0.117 . 96.7 0.0265 78.6032 2975.178 5.09 0.10

I.17_4____ 0.5 7____ AM* 14 0.1 0.04d 0.049 CSPE 0.275 0.23 9070.0479 133.7711 2790.252 1.20 0.02
1-41'___ 2C__ 0. CAM_ *6 0.6 OA__ - 0,060OCSPE 0.390 0.335 96.7 0.0024 182.1439 2079.396 2.66 0.06
§-4I. 2561 0.47 2___ AM 14 0.1 0.044 0.045 CSE 0.2375 .0.19235 96.7 0.0406 115.5296 12830.071 104.83 2.15
14E'0 417 0.50 _____ AW 14 0.1 .- 0.04 0.045 CSE 2525 0.30715 96. 0.0437 172.8262 2812.585 18.21 0.38
14E 1007 0. 5____ AM 14 0.21 0.06 0.060OCSPE 0.3125 0.2525, 96.7 0.0716 152.0128 2125.519 7.69 0.16
1.4F 7 _ 94__ 0.67 7____ AM0 14 0.27 0.o 0.O6O CSPE 0.3375 - 0.277 96.7 0.0770 j54,173 2108.930 36.46 0.79
1 I4F 12 AM01 *14 0.46 0. 0.O6O CSPE 0.43' ~ O315.-. 96.7 0.131 209.1683 1588.907 3.55 0.07
1.4F 132____ 0. . *0 10 0.23 0. 0,O6O CSPE 0.315 0.2~59 96.7 0,0732 153.2287 .2123.729 20.78 0.43
1.E 10 . 0.345 1 *0 6 0.13 0 ___- 0.030OCSPE 0.128 0.1425 96.7 0.0198 83.8110 .4206.03 2.05 0.04.

IE____0.6____ *06 . 050.0.00 CSE 0.4775 305... 96.7 0.1477 232.2753 1572.960 11.27 0.23
IE____ 134C 0.825 3AW a0 8 0. 0Q .060 0.4125 0.3525 96.7 0.0966 250.6566 2072.173 1129.76 2.67`~

l.E81 20 0. 2_____ 010 0.19 0.0 0.3 0.256 98.7 0.0527 145.8321 276.685 11.01 0.23
2-47 .2 X 0.50O 2____ AM10 0.1700 00 0.3935 *0.2065 96.7 0.0430 123.3120 ?011.501 1.97 0.03
ZE 13 2____ 0.6 AM___ *10 02 0. 0.O 0.318 0.255 98.7 0.073 183.2287 2123.725 18.60 0.25
1.4F 14 5d0.66 _____ AM 10 0.32 0. 0.f 0.3425. .0.2825 96.7 0.0791 186.656 2105.930 4.43 0.00
2.41 0.. 2____ *0G6 0.44 0.0 0.01 0.45 0.37 96.7 0.1384 218.8961 1581.087 4.15 00
2.F id 0.825 3____ *G 6 0.450 0. 0.4125 '0.3525 96.7 0.0089 300.6566 2072.173 1.64 00
I-f 11911 0.434 2____ AWG 14 0.1 0.04 0.04 0.217 0.172 96.7 0.0369 105.5575 . 2865.330 43.98 09
24IF 03114 0S 3_____ A 14 0.14 .4 0.04 . 0.2525 0.207 96.7 0.0437 123.626 2812.585 5.20 011
Z-4F __ 22 0.825 ______ *14 0.24 0. 0.E 0.325 .0.2525 96.7 0.0715 152.0126 2125.519 1605 0.3
2-47 1 0.87 W014 0.3 0. 0. 0.3375 0.277"6. 0..0778 16176 20.3 7.9 .6

2.1 ____ 8 .7 0602 .0. 0.337 0.27 96.7 0.0777 163.9304 2109.235 51.06 1 05
2.E 11 _____ ,8 200 0.19 0.0. 0.3405' 0.260 96.7 0.76 15.39 20718 1416 36

2-7- 0 *20 ___0.31 0. 0. 0.4295 -'.95 96.7 '0.1611 , 20626. '.2670 12 09

-
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0.034 L91.508 291.26 77.93 4. 1.01

X o@.. f.l I AwN ". I oX 0.0AN D061~ 0.3105 0.2505 96.7 0.0710 I 15i.0397 1 2126.974
_ _ __F _ _ | 7 ;- 0 0l -I o 0.5.0 035 96.7 0.1048 1 215.97 I 2060.706 37.52 _ ____

PAP 3728 a-WA 4 fawv la 0m 0a4cI 0.19a5 f.135 0WM34 666584 I 2R89 4X2' 169.17 4-10
M.F I__ _ 4 .1 ~ s 0. . __ _ _ .O 0.3765 0.3165 867 0.0877 183.1448 2087.83 30.26 0.82
1-4F 00 _ Is 0.11 004. 0.04 0.241 0.196 96.7 0.0417 117.2321 2825.778 56.75 1.1
L14F _07503 8 m -mm

O.F_ _ _ _ _ 0 G400 .06Oe6Cd 03 7 0.3025 96.7 0.0919 178.7668 10 67 6 3.31 0.07
M_69 0.3 ,6 _ 0.0 . 0.04 0. 0.181 0.136 - .7 0.0301 88.0457 20.98 0.43

71LI . ____, __ . 0. 5._66 ._ 0.486 96.7 0.1775 275.3252 165.691 13.85 0.29
; 54F _ __ 203 0.324 20 0.WG 0.04l - 0.04 0.162 .0.117 967 0.0265 176.833 2975.178 55.8 0.11

:-4F , ____ 2941 0.47 2A WG 14 0.12 0.04d 0.045 CSPi 0.2375 _ .1925 96-7 0.0408 115.5296 2830.071 120.06 Z47
: 4F . 3 _ 46 o.s50 . : WG 14 0.1 0.04 _ 0.045 CSP 0.2525 02075 96.7 0.0437 122.6262 2912.585 20.09 0.41

: 54F i!OS 6t _ 0.62 __ Wa14 0.21 o. 0.060 CSP 0.3125 02525 96.7 0.0715 152.0126 2125.519 6.29 0.13
54F wT . < l : 1 0. - _ AW0 14 _0.2 0. o. o socs n o.375 0.2775 . 0.0778 164.1736 710.930 3Z1S 0.e6

:!4F Z12 21 0. 1 W01 4 0. 0. 4 _OO .0CSPE 0.43 0.35 967 0.1316 200.1693 1588.907 2.78 0.06
;.4F Z13 2 0.R 3 AM 10 0.2z W- . 0. 000CS 0.315 _9.25 s6.7 -9 0.0722. 153.227 2123.729 20.20 0.42
: 4F _ Z6t 54 0.34. 1 WG 8 0.13 0e 0._030CSPt 0.1725 0.1425 967 0.0191 83.9110 4208.933 1.06 0.02
M.F 60 3 0.95 3A__ _ W a 6 0..4 0.0 O08O CsP 0.475 0.3975 6 0.1477 232.2763 1572.860 10.78 02
4-4F 3 0. _ ______ W a 8 0.3 00 0.080 CSPE 0.4125 0.3525 96.7 0.086 209.6566 2072.173. 111.94 23

79744 48MA.2 1oo

P ChCSPE . .-owAfonWtd
h dhe10._yethwfl Jaket _ . ._ ., . . . . ___ . .

. _ __ --- _F,
-

-

-

_ -: _ _-- I I I _ I I I I [ I I II

IE: NOTE: The portion of the Table highlighted in gray has been modified by the calculatlon originator to provide additional values for the analysis.



Attachment 2 to EC-059-1041
page 32

Attachment 2 Cable Drawings
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PPL Susquhanna, LLC

AMwwD PA 15101-1179
TL60,so774.7723 Raz610f7742

vWqukyPtWecis
Decenber 8. 2004

Mr. Michael Waselus
Parsons Energy & Chemical
2675 Morgantown Road
Reading, PA 19607

SUSQUEHANNA STEAM ELECTRIC STATION
SUPPRESSION POOL pH ANALYSIS
PLE-23745

Dear Mr. Abrarns:

The following drawings are attached for your use in determining cable dimensions for the
Suppression Pool pH analysis:

1. ForType B12 Cables
2. ForType D1I Cables
3. For Type D12 Cables
4. For Type D13 Cables
S. For Type 014 Cables
6. For Type D62 Cables
7. For Type D83 Cables
8. For Type L02 Cables
9. For Type L03 Cables
10. For Type L05 Cables
1I. For Type L07 Cables
12. For Type N09 Cables
13. For Type 011 Cables
14. For Type 020 Cables
15. For Type 024 Cables
16. For Typo 024A Cables
17. For Type 025 Cables
18. For Type 026 Cables
19. For Type 027 Cables
20. For Type 028 Cables
21. For Type 029 Cables
22. For Type 030 Cables
23.. For Type R04 Cables
24. For Type TOS Cables
25. For Type T06 Cables
26. For Type T08 Cables
27. For Type U07 Cables

FF103301 Sheet 8901
FF103301 Sheet 5201
FF103301 Sheet5301
FF103301 Sheet 5401
FF10301 SheetfSC1
FF103300 Sheet 5801
FF103301 Sheet 5701
FF103301 Sheet4701
FF103301 Sheet 4801
FF103301 Sheet 4901
FF103301 Sheet 5001
FF103310 Sheet 0301
FF103310 Sheet 2501
FF103310 Sheet 0701
FF103310 Sheet 1401
FF61954 Sheet 44
FF103310 Sheet 1501
FF10330 Sheet 1601
FF103310 Sheet 1701
FF103310 Sheet 1801
FF103310 Sheet 1901
FF103310 Sheet 2001
FF103500 Sheet 0201
FF103310 Sheet 2601
FF103310 Sheet 4101
FF103310 Sheet 4301
FF61882 Sheet 5
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Decernbe 8,2c04
PLE-23745
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28. For Type U63 Cables
29. For Type Z02 Cables
30. For Type Z03 Cables
31. For Type Z05 Cables
32. For Type ZO7 Cables
33. ForTypeZ12 Cables
34. ForTypeZ13 Cables
35. For Type Z61 Cables
36. For Type Z63 Cables
37. For Type Z83 Cables

FF61882 Sheet 8
FF103950 Sheet 1201
FF103950 Sheet 1301
FF1 03950 Sheet 0201
FF103950 Sheet 1101
FF103950 Sheet 1001
FF103950 Sheet 0901
FF103950 Sheet 0601
FF103950 Sheet 0701
FF103950 Sheet 0801

Please contact me at 610-774-7723 H you need additional Infornation. My erail
address Is ravazquiesOpplweb.con.

Sincerely,

Ronald Vazquies
Senior Engineer - Mechanical Design Engineering

RAVVIr

cc: wlo att T.F. Mackay
R.L Doty
D.G. Kostelnik
Nuclear Records

GENPL5
GENPL5
GENPLS
GENPL4
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10 ML THICK, CLASS REINFORCED
FLAME BARRIER TAPZ,. A1
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* MiYLAR TAPE! USE IS OPTIONAL.
IF VSED, IT MAY. BE APPLIED UNDER,
OVERj OR BOTH UNDER AND OM ESE ThPE.
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t~ITEM: 11 'DIMENSIONAL. DRAWING

98 AW, 3 CONUCTOR ROUND
C oc-600 VOL POWER CONTROL CABLE

EPR INSULATION WTH MMLON JACKET
I HYPAWON JACKET OVERALL
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14 AW%, 3 CONDTOR ROUND
90C-800 VOLT POWER 5 CORM CABLE
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r4 - 8tPCTI

e

C..

*p j .FFio33 O0 Sh. 301

lechtel Tag Number N09

i Item 5

. SAMaEL MOORE PART EER 293560933-001

, ine. (9) conductors of sixteen (16) gauge. seven (7) strand tinned

c copper with tvwety (20) ails Z'Tm primary Insulation and tan (10)

midls aypalon intermediate jacket; color coded per IPCEA. Kethod 14,
all conductors colored white and numbered; a sixteen- (16) gauge.

seven (2) straiid cinaed copper drain vire with two (2.0) mile Alu-

uinum/klylar tape shield and five (5.0) 311 silieone-rubber fiber-

glass fire barrier and sixty (60) ails black Hypalon outer jacket.

Maximum O.D. .674 inches

let Weight per Mn 217 lbs.

Kwimm Length 6,700 feet

laximmu Pulling Tension . l6 lbs. RECE V

Jacket Legend: Dekoron Dekorad Control Cable 1935
Samwel Moore -

Aurora, 0
1976/)Lt Sumber FINAL DRAWING MWST SU6:

CER1IFIED CoRRECT FOR:

1935-60933-00

.. _ \BECMEL P.O. a856-131-A

_C\ SUSQUERAMA STEAM ELECTRIC STATTION
v C UITS I and 2

?E. SYLVANIA POWER AND LIT COMPANY
C . c LC~l .... signed

- 'Date. 6116177

. .

SAMUEL MOORE AND CO. | PRODUCT SPECIFICATIO. |SEEr I CFl
AP . I =T PAR no.

_Auror4, Ohlo, | ' ifX7 1935-60933-001
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-Bechrel Tag Nsmber Q-ll
Item 38 -

. ..4
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SAMUEL MWORE PART NUMBER 1990-90036
7

Thirteen (13) conductors; one pair of twenty (20) gauge. type K! (chroinel

slumel) solid conductors with twenty (20) mils WEDM primary insulation and

ten (10) ails typalon intenrediateejacket, color coded per ANSI standards;

eleven (U1) conductors of twenty (20) gauge, seven (7) strand tinned copper

with twenty (20) ils EPDMH primary insulation and ten (10) uils Hypalon

Intermediate jacket, color coded per tPCE&, Hithod £4, all conductors

colored white and numbered; one and five tenths (1.5). ilts clear Mylar

overwrap with one and seven -tenths. (1.7) mils copier/Mylar tape shield

with a twenty (20) gauge, seven (77 strand bare copper drain wire and

five (5.0) slls silicone rubber f$berglass fire blarrier ovcrsll and sixty

(60) eils black Hypalon outer jacket.

Maxium G.D.
Net Weight per FT-
Maximum Length
Maximum lulling Tension

.- .68i inches
187.3 lbs.
6,650 feet
116 lbs.

RECEIVED
I [.U I I97

Jacket Legend: Dekoron Dekorad 1990
Samuel Moore
Aurora, 0

*1976/Lot Number
FISAL DRAStl:C MOST SBOIJ:

CEtRlTIED CORR£CT WOR:
1990-90036

EEC0TFL P. 0. 8856-131-A
rS US MAZ STEAH ELECTRIC STATION1

P UTS I and 2

40

a, SAMUBL4M4ORE AND CO. - FROMU UUMIClN I SIH

Aurora, Ohio APPO. DATL IPAM PD.
1 7/1/7 14 con..4a90016

tECT 1 OF I

- a
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For AtkVmation OnlY.
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: O FFQ JLossiot Sh." OL
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Bechtel Tag Number Q-20
item 9

SAJUMIIE )_M PART MMM 193502733-CO0

Twenty-seven (27) conductors of twenty (20) gauge. sevia (7) strand tirned

copper vlth twenty (20) mile KPMK primary insuletion and ten (10) mils

Hypalon intermdiate jacket; color coded per IPC, Method #4 -all coa-

ductors colored white and numbered; a twenty (20) gauge, severe (7)

atrand tinned copper drain wire vith tw (2.0) mdle Alumiuinigylar tape

shleld and five (5.0) ails silicone rubber fiberglass fiee barrier and

sixty (60) ails black Hypalon outer jacket.
I

milmuz O. D.

Net Weight per MnE

Yaximu Length

Paxizm Pulling Tension

.339 Inche

308.3 lbs.,

3,750 fact.

217 lbs. I A#CEIVE1
l. Aue 1 1977

Jacket Legendt. Dekoro tekorad Control Cable 1935
Samuel Moore -

Aurora, 0
1976/Lot Number VIAL.DR

CERTIFIE

1935-0

AUISG MUST SHOW:

D CORR=ECT FOR:

2733-001

4C,

(4.

0~

61
a6
4C

RECEIVEI�

AUG 9 1977

#�QA �ECTO�

mECETL P.O. 885f-131-A .
SUSQUEXAM STEAM ELECTSIC STATIWON
MUNIS 1 and 2
PENNSYLVANIA PMER AND UCHT CO.

Signed oae_ 7 C,
bate: 6/16/77

SiMUEL MOORE AND (0. - PROMUCT DEScRrPTrIq O I WEET I OF I
o, . /6/7 3 I73

I Aurora; Ohio 6116177 1935-02733-001

a S - *
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For Information Only
'CHNAMEs' IMSION 1

- p rFF1035310 Sh. 2.'0i

I Bechtel Tag Number Q-24
* titem 18

*SAMTEL 19R P5T NUtlBER 1952-68340-002

One (1) pair of sixteen (16) gauge, seven (7) strand tinned copper con-

OG ductors with twenty (20) mils EDK prinary insulation and tea (10) xils

Eypalon lutemediate jacket; color coded black and white vith a rsteen

(16) gauge, seven (7) strand tinned copper drain wire; two (2.0) ails

Alominutz/ylar tape shield and forty-flve -(45) ils black Hypalan outer

jacket.

* an - .D. .3j6 incles

. - et Veigt per IT .67. lbs. RECEIVE .D .

NixAZa Length. 10,000 feet AUG 1i 9 .
lazxm Pulling Tension 59 lb .

Jacket Legend: Dekorcn Dekorad estrment wire 1952
Samuel Moore

- A uro r a , O hio R N N O T S 0 f
1976/Lot Number FINL DRAWING MST SHOW:

CERTIFIED CORECT FOR:

1952-45340-002

BEClTEL P.0. 8856-131-A

SU. .E-ISAQ STEAM ELECTRIC STATION

N -RE . lITS 1 and 2

.C EItVED i MELVMN POWER AMD LICMT CO.

AlG 1977 Signed t&. 1 -
Date: 6116177

SAMUILAMORE AND CO. ^ ns I SKE ST1CFL

Autoro, Ohio 6|16177 1952-68340-002
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For Inforlation 1Y *- - a
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* JACIMT LECGENM DM WOVD EASTOSP Ot4OTRCAE OF WG)Y CURO

* PREPD9M I YPALOM NWpL OVAi~A.040(RO 
P)PIO

*LTS) (SEQ

MAX M CD. 
.NC .

MI. MUM N RADIUS.(IN E) :.

MAXIUM PWNG ENSIN (1SS) 6.424

*CALCULATEP MAXiMUM LENGTH OM~l; 10.000

FURCW
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f-Ww 9MMS9UlyfEmislQM 2
-- .'- Q -! - - F- . .h ~Q

-*~ ~ fC2Z5 . Ffi0o3X0 st. 15
-

* I

I .
. Bechtel Tar,

. . Ito
Number Q-25
: 19

4.

tnn

'S

I

L MOCRE 1 jAT lUER 1974-50233-Oll

Two (2) pair of sixteen (16) gauge, nineteen (19) strand tinned copper

conductors vith twenty (20) sile ZPDH primary insulation *nd tan (10)

idls 8ypalon intermediate jacket; color coded black. white and numbered on

the white leg vith a sIxteen (16) gauge, seven (7) strand tinned copper
drain wfrei two (2.0) mile alumimum/Kylar tape shield and one and five

tenths (1.5) a1* tylar separator tape over each pair; five (S.) tile

silicone rubber fiberglass fire barrier overall and sixty (60) all. black

lypalon outer jacket.

* 1(ax m 0.D.
Set Weight per MFT
maximum Length
MaWimum Falling Tension

.62. inches
172 i lb.
7.000 feet
98 bs.

Jacket Legend. Dekoron Dekord Instrument wirc sIt V
* Samul Moore j AUC 7
* Aurora, 0 I J!J.

3976hLot Number

rAL DIRAVINGC MLMS? &Wz:

CERTIFIED COR.RECT FOR:
1974-50233-001.-

r~i; bECHEL P. 0. $BIL-13!-ARec Iy 0*UG , E. StISQhiWNA STEAK ELECTRIC STATION
I~ i VNIT121 I and 2

lEPKSYLVANIA MM:R AND LICHT CO.

te 7/ ? _

tRODUCS DESCRIPTION ISHEET--] - I -

3974-5023S-001
. . .. .
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or In " a 0 Y REVISION 2

. . .?-( * FF l13-53D Sh, 1.6i01

i 1.

iI
Jecht;l Tag Nuber Q-26

Itce 20

.(V

. to
I

-'

.t

SAMUEL FDORE PART NUMNER 1974-S0333-001

Three (3) p31r of sixteen. (16) gauge, nineteen (19) strand tined copper

"enductore with twenty (20) wils EPZU primary Insulation and ten (10) mils

Eypalon intermediate jacket; color coded black, white and numbered on the

vwhte leg with a sixteen (16) gauge, 7 strand tinned copper drain vire; two

(2.0) idle aluminuin/Mylar tape shield and one and five tenths (1.5) mlug
bylar separator tape over eacb pair; five (5.0) *ils cilicone rubber fiber-

glass fire barrier overall and slxty (60) ails blek Hypalon outer Jacket.

)Iaximum O.D.
Net Weight per OFT .

u11M ing th ensc
Maxtmum Polling Tension

.685 Inches
222.5 lbs.

* 5,500 feet
137 lbs.

Jacket Legend: Dekoron Detarad Instrument Wire 1974
Samuel Moore
Aurora. 0
1976/Lot Number

. . a

|AU611877

. .I U 2" PRW.

INAL DRAYMIN MUST SlO':

CERTIFIED CORRECT FOR:
1974-.50333-0O1

BtzaTEL P. 0. 8856-131-A

. _ IQSUSEIAQUER A UTEAS ELECTRIC STATION
i R C l~lSSI gad 2

II TLVALIA POWER AND LICUT CO.
| WD 1&Z3 ned O .- =p o ,;,

I ? Se:CT~gte 7/1/7_

I,

M

on.
t

-a
91

I.eI SAMUEL MOORE AND C0. PRODUCT DESCRIPTICS EET I OF I
Arro. DATE PART 7 10.

Auroma Ohio IAP. 7/l/77 1974-50333-001
. _ _C
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Bechtel Tag Number Q-27
-Iltem'21

SAMXEL MOORE lPART NUMER 1974-50733-001

Seven (7) pa#r of sixteen (16) gauge, naineteen (19) etrand tinned copper

comductors with twenty (20) ulls EPim primary iu*ulation and ten (10)

mils lNypalon Intermediate jacket; color coded blck. white and numbered

oan the white leg with a sixteen (16) gauge, 'seveC (7) strand tinned copper

drain wire; tcw (2.0) ais aluminumtylar tape shield- and one ind five

tentlas (1.5) ilis Bylar separator tape over each pair; five (5.0) milt

sllicone rubber fiberglass fire barrier overall snd sixty (60) oils black

Bypalon outer jacket. .

KIn=im 0.D. .888 inches
Net Veight per SPT '451.7 lbs.

Xax4n I-ength 3.000 feet
8axim PhllIng Tension 294 lbs.

Jacket Legend: Dekorom Dekorad nstrumnenr Wire 197,4 AUS I ¶977
Samuel Moore -

Aurora, 0 ' JfiINA PgL,
1976/Lot Number

',yAL DRAWNGc 1m SoUst

CrrFIED CDECr RFM.

1974-N0733-:001

R ECCE ED? |bearEL P. 0. 5856-331-A.
7 -. US=QUw SA STEW1i ELECTRIC STATIOV

A0uG 9 1977 uNlTS 1 and 2
P.IWSYLVANIA POWEr AX" LTGXT C0.

,1s ,T:Oi}Signed Q P:_

Catet i1l,/77

SANIUE MOORE AND CID P=Wcr KffteraN IHlw1 O
.u a Ohi _".IPR 0

Au~aa Oh | D7/1/77 1974-50733-00
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ror Inf6rmation Only -
-. - - - .flfl. VC~tWT 1
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t

..34

,_ QZ FF.I3 .O 5h. iSO1 _

Bechtel Tag 2hmber Q-28
,tei 22

SAM= M PART FUMNR 1962-6834G-002

Three (3) conductors of sixteen (16) gauge, seven (7) strand tinned cop-

per conductors with twenty (20) Mile 1DM primary Insulation end ten

(10) Milo lypalon intermediate jacket; color coded per lPCU, Kethoq

01, all conductors colored white and numbered with a sixteen (16) gauge,

seven (7) strand tinned copper drain wire, two (2.0) mils Aluminum/Ky-

lar tape shield and forty-five (45) mile black Eypalop outer jackat.

laximu O.D. .397 inches

get Veight petr MT 82.2 lbs. i I

.aximm Length 9,300 feet AU6I197 7
axI- Pulling Tension 78 lbs.

Jacket Legend: Dekoron Dekorad Instrument Vire 1962
Samuel Hoore
Aurora, 0
1976/11ot Number TIM DBAMC MM

CER1IFIID CORRECT FOR.

1962-68340-002

BECHEM. P.O. 8856-131-A

SUSQUMMAM STEAM EtECtIC STATIOu

MIUTS 1 and 2

R EC E i V D XFJ1SrLVANIA ONER AND LICMT CO.

I AUG& g 1977, lte C
Bate: 6116177

, :' rTx,.I

I'm

0

I&

b

in
104

SAMwEMOORE AND CO. FROWCr CESCuxnPbl * | SNEET 1 OL.F__1L_

Ammra, Ohio 'APP. I W,77 IT l962-68340.oo2
- C
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Ii,q 2.ft

I .l-echtel Ta Nuraber Q-29
Item 23

Ia)

. t
I

114.1.-Z
Z,

&AM= fOORE PART OMUNRER 1984-50333-001

Trree:(3) trvids.of sixteen (16) gauge. aimeteean (i9)-strand tined copper

conductors uith twenty. (20) wis RS primay ieitation and ten (10) wilt

llypaloa Izteiediete Jacket; color coded per. XPCUE. etbod /4. all con-

doceors white and iumsbered witb a sixteen (16) auge. seven (7)- strand

tinned copper drain wire; tw (2.0) mis slunismiylar tape shield and

one and five teeths (1.5) mil Ilar separator tipe over macb triad; five.

(5.0) ails silicone rtubier fiberglassj fire barrier overall and sixty (60)

mils blac Nypalan outer jacket.

.,KasIMu O.D.
* 'Net Weight per )0FT

Maximtw Length
I&W-Efrm Pullting T.'ngion

.. 753 Inches
fl4.4 lbs.
4,500 feet
196 lbst.

jacket Legend, DakaoTnf Velkorad Inetrtrent Wire 1984 'AUG I 977
Samuel Ifoore .I ~ 4
aurora, 0 P
lgl6lLot Ilumber

F .VnRAL DAvIrG M=S SHfO.,

AUG 9 7718-33-0

r . �,,.:�Tlcei - * SEUUTE P. 0. 8856-131L-k

SUSQUEU.'OA STEAK ELECTRIC STATION
UNITS 1 axd 2

o PENNSYLVANIA PCEI MD LICHT CO.

Signed 430--t- -P.C....-w4

Date, 711177 .

0

Ia
5 r

VC. V
a SAMUE. MooRE AND Co. PRO|= =EsciPmon ] I o I

Aufro, Ohio -. AS". 77 |A*T *a. 3711177i 1984-50333-001
- �

II
i
I

I

II
II

I
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PWrmiatiou Only .'
Wn ~-r CWV4?T~ S

. . , . __ .

%fampra -o la

-Q30 FF1.0iZ. 5h. ZOOL
. r. . .

Bechtel Tag Iunber Q-30
item 24.,

i

:o.

',8

. 4

I

I

*0

SAUL MORZ PART OMER 1935-50433-001

Four (4) conductors of sixteen (16) gauge. olneteen (19) strand tinned

copper with twenty (20) ilUs EM primary insulation and ten (10) gals

tlypalon intermediate jaeket; coloi' coded per IPCE:A, Method 14, all con-

duetors colored white and numbered with a sixteen (16) gauge, seven (7)

strand timed copper drain wire; two (2.0) dils oluminumHylar- tape

shield-and five (5.0) miS silicone rubber fiberglass fire barrier and

forty-five (45) mil black Eypalon outer jacket

Maximu O.D. -
Net Weight per MFT
.Maxiui Length .
1Maximum Pulling Tension

.482 inches
110.4 lbs.
*10,000 feet
98 1ba.

Jacket Legend: Dekoron Dekorad
Samuel Moore
Aurora, 0

. 1976/Lat Number

Control Cable 1935

1.

C0

. RECEIVED I
. AUG 9 1977

Nt .*. `ST:?;t

JIJAL DRASIZIG MUST SHOW:

CERTIFIED CORRECr FORI

BECRTEL P. 0. 8856-131-A

SUSQUEAIUIA STEAH ELECTRIC STATICN
INTS I and 2

*ESRSYLVAIIA POtER AND LICHT CO.

Signed o j, CL
04

9

5.4

inS

r

a-

. Date: 7/L/77

SAMUEL.MOORE AND CO. | R=C DESCRIPION | SHEET .IOFLP

Aurora, Ohh i |,1, |T pt 5 - 5 0 0 1

-S
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=r10fcatioC Only

- - FF LOS3-W
5h. ZO1

ROLl'
Produd Data

tioSectn 3: Sheet 6

* Okonite Okolon
Type RHH, RHW, USE
SWOV Power Cable
OwAIunwm Oaxduicw/W RaiMgt'

NS

CA

B-.

C.-

btiaron
0kI12ab*koeakdeb0&.w, brit
kW OSU wtdaaedy tuggd

e omO The h"si Ofmess b
wts es b5 tcWGlh t2 A"g h 45

dS@ IIA A g U u 4J0 A 6 0 11S
2SO MC taugh NoO M6CD a es
avdbr7SO WM e wI~OOOUDAII

* JakeMswM"I="wshes

VW Okton l&et upiedvAh ffBs
lthe bsa vuanwzed orla*onsred-

pid eM based sOOWd W
vdos&*UWmfetxt= bIech-

scidS dkaW&
Apacalbln5

OkcnftOc 50G VWl PgwC~fs
we ee nded bI uNe bI la bw
vfte cdzts We dwwSityd UT-
vie Fse pfedt =WdatiL TIe

* c n be histlte hi w r. .it su detgv o smd
dt Spooid ,adtwSyW dtet

biW (Sizes 18 bh, 0d be Rated
brx5CueandCC*y.

wduswPweclrtatic

vandptor WASrM o 2a1.
B M e e S o e x a c t a t q f r
meats of Wtoem Standard 61 to PCEA

648-66NEMA %C lMarch1971)tfo

ASTM D2802.?0.
.hd ~el: Exces lr i mne ds O1
WSCEA64B41. (BEdt nSection
4.13M0, HeaW ~D*. duicr-

ProdtwA Fntues
O.id~mekW eslsance

9=Sovenous wtbu

' iCCghw1eadat

aEuwepboodgecodsin e0daomial-M
ahtghbWelIwe..

sLowSICndpOwebetor

Mec htaf lynogged
eRestwn low w. Os e ORS, 0$d
u dvaD~es

AdditiO"al Informalton
Sb*e. WegW W WA daIsecon
Wwiecnhleergeoluisci Price
kdwo atmis Fesenled anaopate
*whfthinVt~baikcdvi~sOn
For acIfiwa iafraIonconad vw
tCed Otarepaeere-eice

A tfmaded Akosem
Ccr

shm ftw-Okows-
59 At4 AWO45 fW
61 PAVO-141 A-R-SS
Msw 250 1ACM400 MCM

-55 mtRs " a M cli gO

G A8Set--Ok~~
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orfta)ft-kot~ln

Type RHH, RHW, USE
GMC Po* Cable

. Om~ fmum Cartduewo/9O Peairm

FF i03500

R01q

.. * .

Product Data :
Section 3: Sheat 6 -

0

Owotoi,~~abo. 0 Ag ¶tot 2Awng,45mfls01 Avvvfthroh f4/0A.gM 65 irh a50 MGM1
____ 05MCK vnt;W WTWi~h10 MCIA.00l~

* CWe- - Nof bc16t £Aoz.bsNeO* lkdL 4aoo. Sip feC
"m . eItICal. 5lni"& vocors &. Om "WW WtuI40J AN11

S,70 07j W.? a"

020425S 4 I so 20. .44I6 i

13-14 S Si 45 I. .541187 178 'W I 22
* 13"1-1051 toI to 45 1.14 .58? 14.78 208 ~ .. 139
1"2.14"i am0 to 45 1.14 im2 15*0 245 -35150

Ab-1131 ./ So. 45 1.14 £Str 17?Ad '29 491 #
-- "-swn~ 4/0 19 45' 1.14 .13 18.5? u4s rs?35

0212214431 no 0 S., In 1.5 *4 21.49 446 we 24o
*--pW3241.y71.350 8? 4$ iks .50 24.6 74. 191 =
.VS32,11-01 %W 37 65 1.65 IASI1 27.46 M5 a71 Ilat

. mU2t0G .?150 el - 5 JA5 1.32 3383 1072 .5344 488
5FI41.3551 4;o- f i T5 SAW~ 4787.:74 455i32 Ii.79

A8 11C Amec~ft 64,
cky tI =. vii evo

so
65
so

SIX
120
'5$
15$
1no
20
*50
210
W8

44$

55
70

125
M4

as5
16I$
'Is
i6o
*20
405
450

:51fts 38 Awo *smugft 02 Awo W O
6"We d#r "ga *-*uOk 1000mCu ft1000W

i f t g m c W Om a l on
&3"0u '.84 . S

AgOWN o We S

S*mS n *~(* W soduC.wx In* #W
*0Ca*&" or *pced godiaf CWftF WrIfylo

expacWes bowd onl OOC sk wSiUal 9s
IPC!&A WttW*L Om SOC opbloat md501vviskms bVI.10: f6O 41W I1.(y by AQI

es 6sockeednbedi Boo

no9 6We two Sw.. CS) "nevgloft to tmc
wy wiGbleq wdec &Wfts.

SOC "OI

I

T4E KONITE COMPANY
FProey NsCew -46
I 0, II
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I n

ro l 1kr %.OflY. 3 U'Vft; I

* I

. I

'4

, .-Q FF' iO35O Sh. Z40i1

Bechtel Tag Nu=bet TQ-S
Item 39

I .

t SIEL MWDORZ ?LRWnSB 1902-6S340-001

ane C1) pair of sixteen (16) tauge, type TX (copper coitaonten) solid

eonductors with twenty (20) mils eP F.primry Insulation and ten (10)

1ils flypelon Intermediatee Jacket; eoler coded per AiqSl standead. with

a sixteen (16) gauge. solid tinned'copper drain wire, to (2.0) alis.

alOainum/Ilylar tape shield and forty-five (4S) aile blue Eypalen outer

jacket.

-* OaruC.t.. i362.inchec
Vet Weight per XFT 68.3lbs.:
Naxizmm Length 30,000 feet
, taximum P slling Tension 59 lb*.

.Jacket Legend: Bekoron Devorad Tbertecouple mtension Vire 1902
Samuel Hore
Aurora. 0
19761Lat Number RECEIVEQ

AUV6 1977

nlmAL DRnI.1C UST PsIIJ:

'ClQTIplgD 00tC 1FO.t

, 190245340-001

RECUTEL P. 0. 8856-131-A

SUSQUENhwA STEAM LCtIlC STATION

L~ AIA and I M LCU CD.

|AUG 9 ' ^S

J0L~ t i~t: lJ~tL7

SAMURaMOORE AND CO. PRODKC DESCRIPION SHEET.4..OQF .4.

Aurora, Ohio i 7')w | 1902-65340-0.



Attachment 2 to EC-059-1041
page 60

)r: Infogation -Only -
.''~ ;* s . 1nrwMTOW 9

.
.

I

* . TQCAC. FrF 163351 5h. 41pi
U .

Bechtel Tag Number TQ-6
Item 40

t4

. W
.t

It

I1 SAMEML MOORE PART FWUER 1924-612A3-001

Twelve (12) pair of sixteen (16) gauge, type TX (copper constantan) solid

conductors with twenty (20) mile DHM. prImary insulation and tean (10) ils

Hypslon internediate jacket; color coded per ANSI standards; each pair

shielded with a sixteen (16) gauge, solid tinned copper drain wire and

two (2.0) ail aluoinum/Hylar tape shield and one and five tenths (1.5)

uIl Mylar separator; five (3.0) ails -slicone rubber fiberglass fire

barrier overall and eighty (S0) mils blue Nypalon outer jacket.

Maximnum O. D
Net Veight per FrT
Haxi&uM Length
Maximm Pulling Tension

-1.132 inches
646 lbs.
2,400 feet
490 lbs.

-|AU6 ¶ 7T. RSXE ElRIV0

I I

*Jacket Legend: Dekoron Dekoratd Thermocouple Extension Wire 1924
Samuel Moore
A-srora. 0
1976ILat Rumber

FIKAL DRAVDC MUST SUo:u

CEZ1IFIED CORRXCT FOR:

1924-612A3-O01

BECUTEL P.0. 8856-131-A

SUSQUEILUIXA STEAK ELECTRIC STATION
UNlTS 1 AND 2
?ERSYLVANXA POWER AND LIGHT CO.

Signed O -T. ; Ca.-.-t
Datet M/M7

DUCT DESCRtPION | SHEI T- 71 OF I

I. - AY& ART 10.
7/1177 1924-61ZA3-O1

. . . .

I

. I

I
I

I
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;I
.Vor dnfcrmation Only.-

- -I., " ._CF1A G.F_ Fm-EVSION 2
t- .,,

W. - ',

.

. . .

. ..

Tfuirn
_ -

--- V -FF 'A An 5%h -T

N
.I

.4

.t

Becktel Ta BUImber TQ-
itae 47 '.

SAMUELi NDORZ PART PUKBR 1902-03340-001

One (1) pair of twenty (20) gauge solid type IX (chromef alumel) conductors

with twenty (20) vils EPI#I prinary Insulation and ten- (10) ails Vyalon

inter ediatc jacket; color coded per ANSI standards; eighteen gauge, solid

tinned copper drain vire; two (2.0) ell alUminum/Kylar tape shield and
forty-five (45) a1is yellow Vypaloo outer jacket.

Maxiug O.D.
met Weight per )GT
NaxNIM Length. -
Maxivuim Pulling Tension

.324 inchee.
45.5 lbs.
0,000 feet

23 2ba.

fECEIVDF[
Al AUG 1 ¶77 1

'SUSaUEItAJ.

Jacket Legend: Dekoron Dekorad Therecouple Extension Wire 1902
Samuel Moore
Aurora. 0
1976/Lot Number

TIM DRAvING MUST SNHOs

CERTIFIED CORRECT FORt

- 1902-03340-M1

BEcTrEL P.O. 8856-131-A

SUSqUEHANNA STEAM ELECTRXC STATION.
UNITS 1 and 2
PENNSYLVANIA POWER MD LIGHT'C0.

Signed * p.
llate: 711277

II
f

i
I

,- I

4*

T
C4
0~ SAMUEL MOORE AND CD.

Aurra1 Ohio

PRODUCT DESCRiPTION | SHEEt 1 COF. I
ko No. - I O I T NO.

7117 1902-03340-001 j- a

i
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PRODUCT COOl: Cs5Oeo70 CMMTICTf DTAILS
1�

OZSCRJtrlon: 7'C 14 AN VIUIVALL1AI nOW

'"TRIP" ff13016 RADIIS (OURIM K IfIALLATT?")

MRIlUN G161DIRS RADIUS PEPOARfrt TRAINING)

RAXItMX PULLIRO .TtSOR (STRAIIT A.)i

MAXIMUM SIDEVALL PRESSUgs lot

PRODUCT CONT1I 010070

I *

I. . . *.

CD nTR DETAILS ?P~I CASLO Ce
I U07 -_

.I
1.1 * IKI ts

.15 , IRcKts

t22 LIo
60 LS/FT Of sSlD RADIUS ,. AUCK

. I. I

I TC .030 '
ITRYLEPF

9

: rm
0

.Vlp 0

-

,.R
0%

. .

Ll 111 I I 1
-

Descittkloq 7TC. 14 AWSc PlloW. III S0OW

CIRCUIT tDOifIIFSCAITI@i 1ltA NUhS I 1 R

PRINT LESECI TO ItOLUDE:

'IC 14 An COPPER ROCIESTOSI
UKA ARIIPACTURGO, TRACIA911.1

DIAMtCtR~a IR IAL .S10
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I

4
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,_. .M M 'NAM ow i 7_ 1
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PROnCT CoDed P!2-0904 WTeron I

FF61-98: 5.

DETAILS STUTIONDET) IL$

PROUC 'qt - '.. :-,-0 .', CM * '. . .1,
'0 VITr 3.12 Awl QXOfIgW12S
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