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1.0

2.0

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 aclds and bases produced in containment during a
LOCA. These include the following:
e Boric Acid which is not applicable to a BWR and not considered any further herein.
e Hydriodic Acid (Hl) is a strong acid introduced into containment with the release of iodine.
¢ Carbon Dioxide (CO;) 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 CO..
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,. A conservatively low pH is assumed as the initial condition
for this evaluation and as such the effects of CO, are not considered further herein. -
¢ Nitric acid (HNO3) is a strong acid produced by the irradiation of water and air.
Hydrochioric 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 °F which is well above the post LOCA temperatures |

(maximum drywel! temperature < 330 °F). Therefore, only radiolysis is considered in this
analysis. :

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

¢ Core-Concrete Aerosols are basic matenals 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
' chemlcals are not considered any further herein.

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

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
naol nast 1 OCA  The 30 dav sunnrassinn nnol nH renresents the warst case nH Suhseauent to
The results of the analxs:s demonstrate that with the  injection of the Technical Specification

P e s e e W N Tt v
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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 pooli 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 MWH1.

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 /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 wiill 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, ltem 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 MWY3616 MWH] whlch 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).
Minimum suppression pool volume used in desngn basis LOCA.
Quantity and timing of sodium pentaborate input to the suppression pool.
Weight percent of chlorine for the various cable insulations. ‘
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.

areN

dose rates previously calculated in the drywell air and suppression pdol'(beta and gai_nma)
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6. Conservative values for the core inventory of cesium and core inventory of iodine in gram
moles. These inventories include the stable Cs-133 and 1-127 species.

7. Standby Liquid Control Storage (SLCS) tank minimum available capacity 2 4587 gallons
(Reference 12). This volume is available volume above pump suction shutoff ievel.

8. The SLCS tank is maintained between a temperature of 75 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 2 41.2 gpm @ 2 1224 psig. (Reference 4, page 29).

4.0 WMETHOD

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

pH = -log[H"]
pOH = -log[OH]
pH+pOH =14
-log[H'} -Iog[OH] =14 or
[H'] [OH] = 10"
where:
[H]
[OH]

concentration of H' ions (molesfliter)
concentration of OH™ ions (moles/liter)

non

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 foliowing figure (Reference 16).
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4.1

Suppression Pool pH }
Combined SSES-t and SSES-2
January 1990 to October 2004

o

el |

Cumuiative Percemt

[ X} €2 63 84 85 (.4 ] 87 as 89 7 T3 12 73 74 75 18
] )

[ Percen: SmmamiC rnutaive |

This corresponds to a value of H = 1E-6 moles/liter
Hydriodic Acid

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

Table 1 of USNRC Regulatory Guide 1.183 (Reference 5) mdncates that 5% of the halogen

~ inventory is released during the gap release phase and an additional 25% is released dunng the

early in-vessel phase. In accordance with Section 3.5 of Reference 5, 95% of the lodine 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)' Wherem it states iodine
entering containment is at least 95% Csl with the remaining 5% as | ptus H, with not less than 1%
of each as ) and H). This analysis will conservatively assume that all 5% of the release is in the
form of Hl in order to maximize the acid generation. This release process is assumed to occur ata |
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 ' 0.5hr
Early In-Vessel Release 0.5hr 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 foliowing 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[H!] = [0.05 * 0.25mi} / [Vsp * 1.5 hr}
~ where:
mi = gram mole iodine = 228.7
Vsp Suppression pool volume (liters) = 3.738+06 liters [132000 %]
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. ft° and is based on a low water leve! 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 temferature of 70 °F.
Coolant water volume = 610,000. Ibm / 62.4 Ib/ft® = 9776. ft°
Pool Volume Post-LOCA = 122,410 >+ 9776 ft° = 132186 ft° (Use 132000 f°)
Integrating the above yields:
" During the Gap Release Phase:
[HI(t) = [mi]/[200Vsp] * [t — tgrp]
where tgrp = onset of the gap release phase = 0.0333 hr [2 minutes]
During the Early In-Vessel Release Phase:
[HA)(t) = [mi]/ [120 Vsp] * [t—<0.5 + tgrp)] + [mi] / [400 Vsp)

~ The final HI concentration att = 2.033 hr [1.5 hr+0.5hr+2 min), the end of the iodine release from
the core is given as: ‘ o :

Tha final HI ranrontratinn at t = 2 022 hre [4 & hraN Bhei? minl tha and nf tha indina ralaaca fram
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[H1)(2.033 hr) = [(228.7)/ (120*3.738E+06)] * [2.033 (0.5 + 0.0333)] + [228.7]/
[400*3.738E+06]

[HI}(2.033 hr) = [5.0985E-07] *[1.5] + 1.5296E-07 = 9. 1773E-07 moles/liter .
ora 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 its atomic number. The vaiues are given as follows.

gm atoms

Isotope grams gm atoms | Isotope grams
Reference 17 Reference 17

-127 6.349E+03 4.999E+01 :

1-129 2.842E+04 2.203E+02 Cs-133 1.857E+05 | 1.396E+03
-130 1.352E+00 1.040E-02 Cs-134 1.780E+04 | 1.328E+02
{-131 8.633E+02 6.590E+00 Cs-135 7.869E+04 | 5.829E+02
1-132 1.513E+01 1.146E-01 Cs-136 1.008E+02 | 7.415E-01
-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
-135 5.990E+01 4.437E-01 Cs-139 1.322E+00 | 9.509E-03
Total 3.581E+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:

[HI}2.033 hr) = [(279)/ (120°3.738E+06)] * [2.033 ~0.5 + 0. 0333)] + [279) / [400°3.738E+06]
[H1){2.033 hr) = [6.2199E-07] *[1.5] + 1.8660E-07 = 1.1196E-06 moles/liter

or a total of 4.2 moles [1.1186E-06 moteslliter * 3.7378E6 liters].
where 3.7378E6 liters is_ the suppression pool‘v volume

Nitric Acid

Radiolytic productlon of nitric acid is discussed in sectnon 2 2.4 of Reference 1 and section 3.3.1.1
of Reference 3. The nitric acid (HNOs) is produced by the irradiation of water and air. Both
references provide the following constant for nitric acid production based on experimental data.

9(HNO3) = 0.007 molecules/100ev where the relationship is based on radiation absorption in the
aqueous phase. This value is based on a water temperature of 86 °F, 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 HNO3/ L Megarad
which means H™ and NO; increase by 7.3-E-06 moles for each Megarad of dose delivered to the
suppression pool water. This is expressed as:

d/dt{HNO3} = 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 absorptuon 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  lodine Sump
1.575E30 ev 1.691E30 ev

Converting these energyvdepositions to Mrad yiélds the following:

[1.575E30 ev + 1.691E30 ev] * 1Mev/10® ev * 1 erg/6.25E5 Mev * 1Rad-gm/100 ergs * 1 Mrad/10° Rad *1 cc/am

3.7378E9cc . ,
or 13.08 Mrad for 3458 MWt. The current power level bemg 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 mtegrated 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 deten‘mnmg the HNO3 production herein. '

[HNO:)(t) = 7.3E-06 J' DR(t) dt wheret time into accident (hrs)
or the nitric acid produced at any point in time is given as

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

[HNO3}(30 days-suppression pool dose) = 7.3E-06 * 14.62 = 1.Q673E-04 molesl/liter.
- ora to{él of 398.9 moles [1.0673E-04 moles/liter * 3.7378E6 liters].

where 3.7378E6 liters is the subpression pool volume. .

or a total of 398.9 moles [1.0673E-04 moleslliter * 3.7378EG6 liters].
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For EPU conditions this vélue is conservatively increased by 25% with the resulting 30 day
suppression pool integrated dose equal to 18.28 Mrad [14.62 Mrad * 1.25) and

[HNO;){30 day_s-suppression pool dose) = 7.3E-06 * 18.28 = 1.3344E-04 moleslliter.

or a total of 498.8 moles {1 .3344E?04 moles/liter * 3.7378EG6 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: .
@ (r) =@ (Ro)e¥R?

u = Linear Absorption Coefficient (cm™) from Table below.
Ro = Outside cable radius (cm) :

Cable and Arr Material Properties
Reference 2
. Density - - i Linear Absorption Coefficient (cm b
Material (gm/em®) Beta Radiation_ Gamma Radiation
Hypalon 1.55 . -52.08 - 0.099
EPR - 1.27 42.67 : 0.081
Air - ' D 0198 . 0.0000374

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

R=G(SA)p A
| whére:

R = HCI production rate (gm moles/sec)
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G = Radiation G value for Hyga!on (molecules HCI/100 ev)
SA = Cable surface area (cm®)

@ = Incident radiation energy flux (Mev/cm?-sec)

A = Absorption fraction of energy flux in Hypalon jacket.

Radiation G value for Hypaion

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
resuiting value is 3.512E-20 moles/Mev (Reference 1, page B.3). This term can also be
expressed in terms of moles/Mrad (absorbed dose)-gm (exposed material).

3.512E-20 moles/Mev * 6.25E+5 Mev/erg * 100 ergs/gm-Rad * 1E+6 Rad/Mrad = 2.495E-6
moles/Mrad-gm or 9.97E-4 moles/Mrad-ib. This value is conservative compared to the value of
4.6E-4 moles of HCI per Ib of insulation per Megarad listed in Section 2.2.5.2 of Reference 1 since
it produces about 2.2 times more HCI per Ib 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 =1—exp[-py" * tH]

where: ‘

Ay 4 = Absorption of incident gamma radiation

uv“ = Linear adsorption coefficient — gamma Hypalon (0.099/cm)
tH = Hypalon thickness (cm)

Agy =1 —exp[-uB" * tH)
where: ‘

Ag 4 = Absorption of incident beta radiation

uBH = Linear adsorption coefficient — beta Hypalon (52 08/cm)
tH= Hypalon thickness (cm)

Usmg 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.

US_IIIQ i€ aLOVEe EqQUALIVES dfU vaiues tie 10H0wWIng ngwe PIOS e raaiauon nuxes mrougn -
Hunzlnn iarkstina  Ac ceen eccoantisiiv all nf tha hata anarnv ic rnmnlatehr ahenrhad aven hy
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The HCI generation can be calculated with the above equations as (See Reference 2, Equanons

5-7 and 5-8 for gamma and Equations 5-10 and 5-11 for beta).

Gamma: R=G (SA) @ A= G*SA* E,/V * {(1-exp(-pyairn) py*] * [1- exp (-py™tH)]

Beta: R=G (SA)@pA = G*SA*Ep/V* 1/pp*

where:

R HCI production rate (gram moles/hr)

E/NV Energy release rate / unit volume (Mev/hr-cc) gamma
» Eg/V "~ Energy release rate / unit volume (Mev/hr-cc) beta
py" Linear adsorption coefficient - gamma Hypalon
py?" Linear adsorption coefficient — gamma air

r Distance of air to cable (cm) (252 cm).

up*” Linear adsorption coefﬁaent beta air

SA : Cable surface area (cm?)

tH - Hypalon thickness {(cm)

G 3.512E-20 gram moles/Mev (Reference 1, Appendix B)

tH Hypalon thickness (ém) ’
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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: Mug =G * W** [1- exp(-py™*tH)]lo' DR dt

Beta: My =G*W*[! DR dt

where:

Mua - HCI production (gram moles)

w Weight of cable jacket material (Ibs)
t Time (hrs)

[1- exp(-py )l Fraction of gamma energy absorbed
o' DR dt “Integrated dose (Mrad)

G moles/Mrad-lb

Using G in terms of absorbed dose (Mrad) replaces G (Ey/V) [(1-exp( -pyair*t)/ uy*'} 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 = 30days | Dose (Rad) | Dose (Mrad)
Airborne gamma 8.19E+06 8.19
Plateout gamma 1.88E+06 1.88

Airbome beta ' 2.32E+08 232
Plateout beta 2.67E+08 267

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

Dryweli Doses @ T = 30 days | Dose (Mrad) Dose (Mrad) * 1.25
Airborne gamma L. 8.19 10.24
Plateout gamma 188 235

Airborne beta G 232 . 290
Plateout beta 267 334

Due to the different attenuatlon properties of beta and gamma radlatlon 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 ibs. 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 Myc; / Pool Volume (132000 ft or 3 738E+6
liters) or

[HCI] = G * W* Iintegrated Beta Dose
(HCI} = 8.97E-4 moles/Mrad-ib * 4855.42 Ibs * ¥2[232 Mrad + 267 Mrad] 13 738E+6 liters
[HCI] = 3.2313E-04 moles/l due to beta

or a total of 1207.8 moles [3.2313E-04 moles/liter * 3.7378E6 liters].
where 3.7378ES6 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 suppressuon pool considering the adjustment for EPU condmons is
Muc: / Pool Volume (132000 i3 or 3.738E+6 l:ters) or

[HCI] = G * W* Integrated Beta Dose
[HCI] = 9.97E-4 moles/Mrad-lb * 4855.42 Ibs * ¥4[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 moles/liter * 3.7378E6 liters].

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 potennal HCI production. A review of Attachment 1
indicates that type Q11 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 Q11 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.
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Approximate Representation of Type Q11 Cable

0.06in
Hypalon jacket

0.01 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: o . .

7R2 — Ry?] = T[(0.046in/12in/ft)? — (0.046in/12in/ft)?] = 0.0000408 f2/conductor
- The total mass of insulation-jacket is conservatively estimated as:

13 conductors * 0,0000406 fi/conductor * 96.7 Ib/it® * 79478 ft = 4070 Ibs.

Where:

96.7 Ib/ft® = density of Hypalon -
79478 ft = total length of all cable from Attachment 1. By inspection of Attachments 1 and 2, type |
Q11 cable bounds most types of cable used at SSES and provides a conservative estimate of the

material used to generate HCI.
HCI concehtration in the suppression pool is My / Pool Volume

[HCI] =G * W* * [1- exp(-uy T *tH)] * integrated Gamma Dose

E6 mmmmnmbonbinm fem e artmmnann fmm [ EPS ¥ [ o VPR S T
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[HCl =9 97E-4 moles/Mrad-tb * [4855.42 + 4070]ibs * [(1 - exp- (.098* 0. 681)] [8.19 Mrad +
1.88 Mrad} / 3.738E+6 liters

[HCI) = 9.97E-4 * 8925.42 Ibs * 0.0652 * 10.07 /3.7378E+6

[HCI] = 1.5631E-6 moles/liter due to gamma

or a total of 5.8 moles [1.5631E-6 moles/liter * 3.7378E®6 liters).
where 3.7378ES liters is the suppression pool volume.

Therefore, for 3616 MWt the total gamma + beta HCl 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 Muc: / Pool Volume

[HCI} =G *W* [1- exp(-py*tH)] * Integrated Gamma Dose

[HCI] = 9.97E-4 moles/Mrad-Ib * [4855.42 + 4070]lbs * [(1 — exp— (.099 * 0.681)] * [10.24 Mrad +
2.35 Mrad] / 3.738E+6 liters

[HC(] 9.97E-4 * 8925.42 Ibs * 0.0652 * 12.59 /3.7378E+6

[HCI] = 1.9543E-6 molesl/liter due to gamma

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

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

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 Reference 5, 95% of the

indinna valnncad alhaiild o Anaiimnad 4a ha anniime IAadida IRV Thia calamna mecanana la camitmand
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LOCA Release Phases BWRs Reference 1

Phase Onset Duration
Gap Release 2min 0.5hr
Early In-Vessel Release 05hr 15hr

The core cesium and iodine inventories used in this evaluation include stable Cs-133 and stable |-
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/di{{CsOH]) - [0.05mcs — (0.95 * 0.05mi)} / [Vsp * 0.5 hr]
During the Early In-Vessel Rélease Phase:
d/dt{CsOH] = [0.2mcs - (0.95 * 0.25mi)} / [Vsp * 1.5 hr]
where -
i = gram mole iodine = 228.7
mes = gram mole cesium = 2969.5
~ Vsp = Suppression pool volume (liters) = 3.738E+06 Iiters_ [132000 ft3]
!ntegrating the above yields: |
Duﬁng the Gap Release Phase:
[CsOHJ(t) = [0.1mcs — 0.095mi] / [Vsp]} * [t — tgrp] |
where tgrb = onset of the gap release phase = 0.0333 hr [2 minutes}
During the Early In-Vessel Release Phase: | |
[CsOH)(t) = [0.4mcs — 0.475mi] / [3 Vsp] * [t —(0.5 + tgrp)] + [0.05mcs — 0.0475mi] / [Vsp)

The final CsOH concentration at t = 2.033 hr §1.5 hr+0.5hr+2 min} 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 * 3.738E+06] * [2.033 <{0.5 + 0.033)] +
[0.05 * 2969.5 — 0.0475 * 228.7] / [3.738E+06]

[CsOH)2.033 hr) = [[1187.8 — 108.6)/[1.1214E+07]) * [1.5] + [148.475 — 10.86})/ [3.738E+06)
[CsOH)(2.033 hr) = [1.444E-04] + [3.682E-05] moles/liter
[CsOH}(2.033 hr) = 1.8122E-04 molesliiter
or a total of 677.4 moles [1.8122E-04 moles/liter * 3.7378ES6 liters].
where 3.7378ES liters is the suppression pool vo!ume.
From section 4.1, for EPU conditions the values for core iodine and cesium are:
= 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] + [4.421E-05] moles/liter
[CsOH){2.033 hr) = 2.1751E-04 moles/liter

or a total of 813 moles [2.1751E-04 molesl/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 MWL,

Material Concentratnon Concentratvon in Concentratlon in Reference
in Suppression Suppression |  Suppression | Section
Pool generated | Pool generated Pool
by Beta by gamma '
radiation radiation
v moleslliter moles/liter moles/liter
Hydriodic Acid . NA NA . 0.18E-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 44

NA: Not Applicable

NC: Not Calculated v - .
lHydrochlonc Acrd | 3.23E-4 | 1.56E-6 | 3.25E-4 | 4.3 J
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Material Suppression 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 MWH1.

Concentration in Reference

Material ‘Concentration | Concentration
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 1.12E-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
'L 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

Suppression Pool

’ gm-molesfliter
H* forpH = 6 1.00E-06
Hydriodic Acid 9.18E-07
INitric Acid - 1.07E-04
IHydrochloric Acid 3.25E-04
Total Acid 4.34E-04
OH forpH =6 : ' 1.00E-08
Cesium Hydroxide 1.81E-04
Total Base 1.81E-04

Total Acid — Total Base 2.53E-04

pH unbuffered = -log[2.53E-04] =36

Equivalents strong acid = 2.53E-04 gm-moleslllter" 3.7378E+06 liters = 946 gm-mo!es
strong acid

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

~ Suppression Pool
. _gm-moles/liter

- HforpH=6 1.00E-06
[Hydriodic Acid | | '9.18E-07

[Nitric Acid 1.07E-04
[Hydrochloric Acid 3.25E-04
Total Acid - 4.34E-04
OH forpH =6 1.00E-08

Cesium Hydroxide ' 0

Total Base : 1.0CE-08
| ? | [Total Acid — Total Base 4.34E-04

pH unbuffered = -log[4.34E-04] = 3.36
Equivalents strong acid = 4.34E-04 gm-moles/iiter* 3 7378E+06 liters = 1622 gm-mo!es

ctrames anid (8 et s e " VR I | o e WL 1
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The following provides the resuits for EPU conditions at 4032 MWt.
The unbuffered pH of the suppression pool is 3.49 including credit for CsOH production.

Suppression Pool
e gm-moles/iiter
H* forpH=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 forpH =6 1.00E-08
Cesium Hydroxide 2.18E-04
Total Base 2.18E-04
Total Acid — Total Base 3.23E-04

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

Equivalents strong acid = 3.23E-04 gm-moles/liter* 3.7378E+06 liters = 1207 gm-moles
strong acid v

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

Suppression Pool

_gm-moles/iiter
H* forpH =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 forpH =6 ’ 1.00E-08
Cesium Hydroxide -0.00E+00
Total Base 1.00E-08
[Total Acid — Total Base 5.41E-04

pH unbuffered = -log[5.41E-04] = 3.27

Equivalents strong acid = 5.41E-04 gm-molesl/liter* 3.7378E+06 liters = 2022 gm-moles

B L

gﬁém-g@@d = Inal5 41F-041 = 3.27
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46 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 (Na;B4¢016*10H20) 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 _ 15.99894 255.999
_Total 410.09 gm/mole

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

Solution maés, m = 4587 gallons * [1 ft® / 7.4805 gal} * [1 Ibm / 0.016165 ft*] = 37933.5 Ibm
Mass of sodium pentaborate (SPB), m, =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 am/ibm SPB / 1 mole SPB/ 410.09 gm = 5706.2 gm-moles.

The requ:red quantlty for pool pH control is mjected early during the postulated LOCA. Per DI 10
the minimum SLC pump capacity is 41.2.gpm. Therefore, the tlme 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 = pK, + log [anion}facid]

where: - : g
pKa = negative of the log of the acid dissociation constant = -log[K,]
Ka = 5.8E-10 for borate buffer (Reference 1, section 2.3.3) -
[anion] = borate concentration
I - YaiTad = arid rAnrantratinn

: P'@zu; ' = neqat:ve of the log of the acid dISSOClathI"I constant ~loglK,i
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Sodium pentaborate dissolves in water producing boric acid and sodium borate:

Na;B1gO1s + 16 HO — 2 Na' + 2 B(OH) 4 + 8 H3BO;

Therefore, the injectioh of 5158.95 Ibm SPB or 5706.2 gm-moles SPB results in 11412.4 gm-mole
equivalent of borate [2* 5706.2] and 45649 6 gm-mole equivalent boric acid [8 * 5706.2] added to
the poot.

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 pootl
Pentaborate| strong acid Column 3 concentrations
gm-moles | gm-moles '
added to | Section 4.5 liters gm-moles/|
pool gm/moles
Equivalents 114124 946 10466.4 3737800.0 | 2.8001E-03
borate .
Equivalents boric | 45649.6 946 44703.6 3737800.0 | 1.1960E-02
acid :

Therefore, the suppression pool pH afier addition of the sodium pentaborate equals 8.61:

where:

pH = pK, + log [anion)/[acid]
pH = -log[5.8E-10] + log [2.8023E-03/1. 1962E-02] 9. 24 +(-O 63) = 8.61.

For the conservative case with no credit for CsOH production in the suppression pool the results »

are provided as follows.

IMaterial in Pool | Sodium | Equivalent | Column2- |Volume pool| Final pool
Pentaborate | strong acid Column 3 concentrations
gm-moles | gm-moles ‘
added to | Section4.5| _ liters gm-moles/|
poo! gm/moles
Equivalents 11412.4 1622 9790.5 3737800.0 | 2.6193E-03
borate ‘
Equivalents boric | 45649.6 1622 44027.7 .3737800.0 | 1.1779E-02
acid

| Therefore, the suppression pool pH at 3616 MWt after addition of the sodium pentaborate equals

8.58:
where:
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pH = pK; + log [anion)/[acid}
pH = -log[5.8E-10] + log [2.6213E-03/1.1781+E-02] = 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 Column2-  |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 1207 10205.4 3737800.0 | 2.7303E-03
borate
Equivalents boric 45649.6 1207 444426 3737800.0 | 1.1890E-02

acid

Therefore, the suppressmn pool pH after addition of the sodium pentaborate for EPU power

equals 8.60:
where:

pH = pK,; + log [anion)/]acid]
pH = -log[5.8E-10] + 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 am-moles/|
pool ‘ gm/moles
Equivalents 114124 2022 9390.4 3737800.0 | 2.5123E-03
borate |
Equivalents boric | 45649.6 2022 - 43627.6 3737800.0 | 1.1672E-02
acid

Therefore, the suppression pool pH after addition of the sodium pentaborate equals 8.57:

where:

pH = pK, + log [anion}/f{acid]
pH = -log[5.8E-10] + log [2.5141E-03/1. 1674+E-02] 9.24 +(-0.67) = 8. 57
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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 inciude 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 credrt 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 8.60
pH without credit for post LOCA 8.58 8.57
CsOH
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1 | typaian 1.8Salcc| mi [ sa SA | Totslwt | w%wt |
FIREZONE Outside ,laemmm.%gm«mm Thklmuﬂ OR inch OR-OJT, density i | sacovn_|_sqemm | fackettbs
" i 0.01 0015 01125 0.0975 9.7 0.0006 54.7245 | ez3am68 | 047 00
4 0.1 0. : . . 0.2088 98.7 0.0439 1233128 | 2811501 | 636 0.3
Y aF 0.26] 0.255 96.7 0.0722 153.2287 | 2123720 | _18.18 037
__aF 0.2825 96.7 0.0791 166.6058 | 2105.930 443 0.09
i 0.37 %7 . 0.1384 218.8981 | 1581.697 | 1.8 0.03
h___4F 0.3525 06.7 00968 2006566 | 2072473 | 184 0.04
v 4F 0.2225 987 0.0000 1082330 . 0.00 0.00
i af 0.72 987 0.0369 105.6575 | 2858330 | 6585 135
1aF ko3 151 8. WG 14 0.14 0.2078 987 0.0437 122.8262 | 2812508 | 658 0.14
114 Lo % 0.625 WG 14 0.24 0.2525 %7 - 00715 1520126 | 2126519 | 18.11 0.38
1 I4F h.o? 1 0.675 WG 14 o. 0.2775 96.7 ___oorms 164.1736 | 2108900 | 0.08 019 |
b ter ey bed) 0.674| 1%% 18 0. 0277 067 0.0777 1639304 | 2109235 | sos2 123
t 14 011 7 0.681 14]AWG 20 0.1 0.2805 %7 0.0788 1656329 | 2107.418 | 1369.48 | 2821
i _I4F 020 2 0. 28AWG 20 0.31 0.3605 26.7 0.1011 208.9261 | 2065780 | 21.44 0.04
1 14F ja24 134 : 0.376| JAWG 18 0.07] 0.143 9.7 00314 914508 | 2010262 | 4220 0.87
1 _14F Q24A 91 0.343) 3AWG 18 0 0.1265 9.7 0.0283 834245 | 2048832 | 2574 .| o0s3
i 14F 7 o WG 16 o 0.2828 9.7 - 0.0781 168.6058 | 2105930 | 562 0.12.
h14F laz7 o. 21/awG 18 [ 0.384 %7 - 0.1048 2150795 | 2060708 | 40.04 0.82
L __IeF o28 808 0.397] 4AWG 16 0 0.1535 96.7 00334 96.5584° | 2820.482 | 300,15 6.18
s jaze 12 o 12]AWG 18 0.2 0.3165_° 087 - 0.0877 1834448 | 2007.830 { 1048 022 |
b 1ar a3 1% 0.482 iwom 0.14 0.196 087 1. ooats 117.2321 | 2625776 | 68.78 142
1 1aF RO4 34 0. i UAWG40 .35/ 0.3025° 9.7, 0.0819 178.7668 | 1945.736 |  3.12 0.08
1 14F jras gg{ IAWG 18 0.07] 0.136 %7 0.0301 88.0457 | 2025644 | 1866 038 |
[ 1ar fros 7 leWGIB [ 0.486 . 967 . 04775 253252 | 1550691 | 1261 0.26
148 [ros 1 AWG 20 o 0M7 . 6.7 0.0265 788033 | 2078978 | 5.09 0.10
14F oz TIAWG 14 0.1 023 %7 0.0479 1337711 | 2190252 | 120 002 _|
14F uss : WG 6 08} 0.335 967 0.0024 1921439 | 2070308 | 268 0.08
14F 256 WG 14 0.1 0.1925 9.7 0.0408 115.5206 | 2830.071 | 10463 215
14¢ 417 WG 14 0.13 02075 %7 . 0.0437 1228262 | 2812585 | 1824 0.38
14F 205 107} ﬂgws 1 021 0.2525 . 967 __° 0.0715 1520126_| 2125519 [ 7.65 0.16
14F 7 494 AWG 14 0.27] 02175 - 987 . 00778 1641736 | 2108930 | 3848 0.9
14F 12 27 12(AWG 14 048 035 .- 96.7 0.1316 209.1693 | 158907 | 3s$ 0.07
14F 713 288] AWG 10 0.23 0255 * %7__ - 0.0722 1532287 | 2123729 | 2078 0.43
14F 1 103 TAWG 6 0.13 0.1425 067 . 0.0199 83.9110 | 4208933 | 205 0.04.
14F 3AWG 6 0.54 _'0.3975 967 - . 0.1477 2322753 | 1572880 | 11.37 023
14F 134 JAWG 8 o. 0.3525 . 967 - ‘0.0968 2006566 | 2072.173 | 120.76 267
24F B12 2 2AWG 10 N% - 0.256 %7 __- 0.0527 145.0321 | 2769.685 | 1101 0.23-
4F D12 WG 10 017 0.2085 967 0.0439 123.3126 | 2811.501 1.87 003
24F 13 JAWG 10 0 0255 - %7 0.0722 153.2287 | 2123720 | 1890 0.39
4F D14 4laws 10 0.3: 0.2823 9.7 0.0791 186.6058 | 2105830 | 443 008
24F 62 WG 6 0.44 -~ 037 %7 - 01384 218.8981 | 1581.697 4.15 009
248 D83 1 ﬁws s 0.45] 03525 %67 __. 0.0068 2006565 | 2072173 | 1.8 004
14 Loz 1181 2AWG 14 0.1 o172 9.7 0.069 1055575 | 2858330 | 4398 091
%-4F L03 11 . 0. JAWG 14 0.14 0.2075 6.7 - 0.0437 1220262 | 2812585 | 520 0.11
24F hos 22 0.62! %ﬂL 0.24 - 03525 %.7 00715 -| 1520126 | 2125519 | :
24F Lo7 1 06 WG 14 0.3 067 . 00778 " | 164.1736 | 2108.930
4F Nog 65: 0.674 10AWG 16 0.22 w7 ! 0.0777 163.9304 | 2109235
24F : on 1 0.681 14AWG 20 01 %7 0.0786 . 165.6329 | 2107.138
24F la2e 1 0.859) 26AWG 20 0.31 967 - | - 04041 3 | 208:6261 -] 2065
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FIREZONE side Diameter (inchk NUMCON density m cR_| sqemib ot s,

L aF 0.376 k) s 0.0314 oras08 | 2010282 | 77.03 1.6
L 24F 0.624 907 0.0710 151.0397 | 2126.974 185 | ° 004
Y 9. 2.7 0.1048 215.9795 | 2060.706 | 3752 077
AL e ] 0.397 967 0.0334 96.6584 | 2880482 | 19047 | 410 ]
L aF : 0.753 96.7 0.0877 183.1448 | 2087830 | 3026 osz |
k. eF 0. 9.7 0.0415 117.2321 | 2825778 | . 5878 147
_taF ons . 96.7 00019 178.7688 | 1045.736 3.31 0.07
L 2aF 0.362 JAWG 18 Y 96.7 0.0301 88.0457 | 2025644 | 2098 043
Y 1.9 WG 16 oes 26.7 04775 2753252 | 1550.891 | 1385 0.20
Y 0.32 ;lgAwezo 0 26.7 0.0265 76.8033 | 2975478 | 548 0.11

24F 0.47: WG 14 0.1, 907 0,0408 115.5296 | 2830071 | 12006 247
L e 0.508 WG 14 0.13 2.7 0.0437 122.6262 | 2812585 | 20.00 0.41
E _aF [ WG 14 0.21 96.7 00715 1620126 | 2125519 | - 6.20 0.13
L 7 413 0. WG 14 0.27] 9.7 9.0778 164.1736_| 2108920 { 3215 0.66
L 4F 147] 21 0 12JawG 14 0.4¢] 987 0.1316 2001693 | 15889007 | 278 006
L 213 2 0 3AWG 10 0.23 3 . 00722, 1532287 | 2123720 | 20.20 0.42
L MF 1 0.34 1AWG 8 0.12 %67 . 0.0199 839110 | a206833.| 108 0.02
L 4F lz63 73] 0.95! 3AWG 6 0.54 %67 0.1477 232.2753 | 1572860 | 1078 0.22
L lz63 1 o _3awg s 0. 96.7 0.0968 2006508 | 2072173 111.94 231

797. “4855.42 100.00
[¢ ChESPE » Chiorasulfonated
Jucket .

IE: NOTE: The portion of the Table highlighted in gray has been modified by the calentation originator to provide additional values for the analysis.
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Attachment 2 to EC-059-1041

December 8, 2004

Mr. Michael Waselus

Parsons Energy & Chemical
2675 Morgantown-Read
Reading, PA 19607

PPL Susguehanna, LLC
Two Nort: Ninth Street
Allcatown, PA 18101-1179
Tel 650.774.7723 Fax 610.774.7752

. mvaquics@ppiweb.com

SUSQUEHANNA STEAM ELECTRIC STATION

SUPPRESSION POOL pH ANALYSIS

PLE-23745 : :

Dear Mr. Abrams:

The following drawings are attached for your use in determining cable dimensions for the

Suppression Pool pH analysis:
1. For Type Bi2 Cables FF103301 Sheet 8901
2. For Type D11 Cables FF103301 Sheet 5201
3. . ForType D12 Cables FF103301 Shest 5301
4. For Type D13 Cables FF103301 Sheet 5401
5. For Type D14 Cables FF103301 Sheet 5501
6. For Type D62 Cables FF103300 Sheet 5801
7. For Type D83 Cables FF 103301 Sheet 5701
& For Type LO2 Cables FF103301 Sheet 4701
9. For Type LO3 Cables FF103301 Sheet 4801
10.  For Type LO5 Cables - FF103301 Sheet 4901
11.  For Type LO7 Cables . FF103301 Sheet 5001
12.  Fer Type N0O9 Cables FF103310 Sheet 0301
13.  For Type Q11 Cables FF103310 Sheet 2501
14.  For Type Q20 Cables FF103310 Sheet 0701
15.  For Type Q24 Cables FF103310 Shest 1401
16.  For Type Q24A Cables FF61954 Sheet 44
17.  For Type Q25 Cables FF103310 Sheet 1501 - -
18.  For Type Q26 Cables FF103310 Sheet 1601
19.  For Type Q27 Cebles FF103310 Sheet 1701
20. For Type Q28 Cables - FF103310 Sheet 1801
21.  For Type Q29 Cables FF103310 Sheet 1801
22.  For Type Q30 Cables FF103310 Sheet 2001
23.. For Type R04 Cables FF103500 Sheet 0201
24.  For Type TQS Cables FF103310 Sheet 2601
25.  For Type TQ6 Cables FF103310 Sheet 4101
26. - For Type TQ8 Cebles FF103310 Sheet 4301
27.

For Type U07 Cables

FF61882 Sheet 5
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December 8, 2004

PLE-23745

Page20i2
28.  For Type US3 Cables
29.  For Type 202 Cables
30. For Type Z03 Cables
3t.  For Type Z05 Cables
32.  ForType Z07 Cables
33. ForType Z12 Cables
34.  ForType Z13 Cables
35.  For Type Z61 Cables
36. For Type Z83 Cables
87.  For Type 283 Cables

Please contact me at 610-774-7723 it you need additional information. My email

FFG61882 Sheet 8
FF103950 Sheet 1201
FF103950 Sheet 1301
FF103950 Sheet 0201
FF103350 Sheet 1101
FF103350 Sheet 1001
FF103950 Sheet 0801
FF103350 Sheet 0601
FF103950 Sheet 0701
- FF103950 Sheet 0801t

address is ravazquies @pplweb.com.

Sincerely,

[l foge=

Ronald Vezquies
Senior Engineer ~ Mechanical Design Engineering

RAV:viy

cc: w/o att:

T.F. Mackay
R.L. Doty

D.G. Kostelnik
Nuclear Records

GENPLS
GENPL5
GENPLS
GENPL4
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NOTE: YOs_FILLED WITH_FLAVE RESISTANY FA\ERS,
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£PSE. EV3/-Re 3= 3

Bechtel
. ' Itexz 5

SAMDEL. MOORE PART NUMBER 1935-60933-001

. Maxizum 0.D,
et wel.zht.per MFT

" Maximum Length -
Maxioum Pulling 'l‘ension_

Samuel Moore
Aurora, O
_1876/Lot Wumber

PART N,

- 1935~60933=-001

n ion Onl )
: "'ﬁgnfmes:.w 1
NOS FF103310 Sh. 301
Tag Kumber K09 N .

Rine (9) conductors of sixteen (16) gaouge, seven (7) strand tianed
copper with twesty (20) ils EFDM primsry insulation and ten (10)

uils Bypalon intermediate jacket; color coded per IPCEA, Method #4,
alt conductors colered white end nurbered; @ sixreen- (16) gauge,

seven (2) ‘strand tinged coéper drain wire vith two (2.0) mils Alu-
ninmlﬂyla: tape shield and five €5.0) nils silicone: rubber fiber-
glass fire barriet amd sixty (60) mile black Hypalon outer jacket.

. .67% fnches
217 1bs.

6,700 feet
. 186 1lbs.

Jacket. Legend Bekoron Dekorad Canr.rol C-sble 1935

FPIRAL DRAWING MUST SAOK:
CERTIFIED CORRECT FOR:
1835-60933-001

BECHTEL P.O. B8S6-131-4&

SUSQUERANNA STEAM ELECTRIC STATIOR
UNITS 1 end 2
PENNSYLVANIA POWER AND LIGHT COMPANY

Sjgngd . M

" pate: 6[16/77

SAMUEL MOORE ARD (0.

PRODUCT SPECIFICATICN

sueet__1 - oF_1

Aurcra, Ohlo aree.

OATE
176477

PAAT O

" 1935-60933-001

J—
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CHANGES REVISION 2

P _FF Sh. 2501

"Bechrel  Tag Nuzber Q=11 .
Jtem 38 -

SAMUEL KOORE PART NUMBER 1990-9003€
ﬂutteen (13) conductors; one pair of twenty (20) gauge, :ype KX (chromel
nlumel) solid conducters with tven:y (20) =ils EFDH primary fmsulstion snd
ten (10) nils Hypslon intermediate jacket, color coded per ANSY standavrds;
eleven (11) conductors of twenty (20) gauge, seven (7) strand timned copper
with twenty (20) wils EFDM primary iasulation aud ten (10) miles.Hypalon

. tn:emedute Jacket, color coded per IPCEA, Method #4, all eonductou
colored white and numbered; one and five tenths (1.5) mils clear Mylar
overvrap with one aad geven -tenths (1.7) mils copper/iplar tape shield
with a twenty (20) gauge, seven (7) strand bare t;cpper drain vire and
£ive (5.0) mils silfcone rubber fiberglass fire barrier overall and oixty
{60) wmils black Hypalon cuter jacket.

Maxizum G.D. - L6871 incl.xes R - ‘;-

Ret Weight per MFT - 187.3 1bs. ) ECE'V'—D
Maximum Length 6,650 fect - AUet  @rr
Maxipun Pnlltng Tension 116 1bs. ) mm‘ PROJ

Jacket Legend: Dekoron Dekovsd 15950

Samuel Moore .
::;:;l. (4 FINAL DRAWING MUST SHOW:
. Lot Numd
] i CERTIFLIED CORRECT FOR:
1990-90036

1990-20036

PART WO,

BECWTEL P. O. 8856-131-A

usqusm.m STEAM ELECTRIC STATION
1S 1 and 2
VANIA POWER M'D LIGHT CU.

’PG
4
(l@ g

< Q‘ " @
“fch Si ed_ (240, jz
\, Ore .
. NS paces YU L L
SARUEL-MOORE AND CQ. | = FRODUCT DESCRIPTION seer__1__oF__ 1
. O’tio APRD, DAYE PART NO.
M-nm 2/1/22 146090036

page 47
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Attachment 2 to EC-059-1041

FEEE - £)8 ey 70 B

Bechtel - Tsg

L3

Haidmm‘ o.p.
¥et Weight per
Maxfonm Length

Jneket Legend

PARY MO,

1935-02733-001

]‘ .

Number Q-20

Item & - - .

SAMUEL MOORE PART MRGER 1935-02733-001

859 inches
¥FT 308.3 1bs.
' ' * 8,750 feet.

Maxfzum Pulling Tension | 217 lbs,

Dekoron Pekorad Control Cadle 1535
Saxuel Mootre P
Aurora, O .-
1976/Lot Number

Twenty-seven (27) conductors of twenty (20) gauge, seven (7) etrand timned
copper with twenty (20) mile EPDX prizacy fnsulstiocn and ten (10) mils
Hypalon intexmediate jackat; color coded per IPCEA, Method $4, all con~
ductors colored vhite and numbered; a twenty (20) gauge, seven (7} .
strand tinned copper drain wire with tvo (2.0) wils Alt.min{m_luylar tape
shield and five (5.0) mils silicone rubber fibeiglass fire barrier and

sixty (60) =ils black Hypalon outer jacket.

4R'ECEIVED
AUE1 1977

-SUSQUEMANNA PROL

Lt

FIRAL .DRAVING MUST SBOW: - )
CERTIFIED CORRECT FOR:

1835-02733-001 -

BECHTEL P.0:
SUSGUEHANNA STEAM ELECTRIC STATION
USITS 1 and 2

PERNSYLVANIA POWER AND LICHT €O.

»RE'CEZI\-IED-
.| Auee g7 |

8856-131-A .

. Signed_Qoo.n P Clrprn-te
bate: 6/16/77 :

| Aurora; Ohio

SAMUEL-MOORE AND CO. | ~ Paooucr oescarprron

SHEET L

APPEQ, DAYE SARY NO.

6/16/17 1835-02733-001
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RO @ L. FF103310 Sh. 1401

‘uknpes,_ REVISION 1

Attachment 2 to EC-059-1041

PART D,

RECEIVED
AUSY 1977
SUSQUEHAKNA PROL

i DRAWING MOST SHOW:
CERTIFIED CORRECT FOR:

1952-68346-002

BECHTEL P.0. 8856-131-&
SUSQUBIMNA STEAM ELBCI'R!C STATIOK

. RECEI{IED!"rmvm POWER AND LIGHT CO.

Signed_Owe.. P Ca... ok’

Avtora, Ohlo

SAMUEL MOORE AND €O, | rrosucr vescarerios

m . .
] Bechtel Tag Rumber Q-24
S . Item 18 -
N .
]
3 :
TN
)
'y
M “saE MOOKE PART NUMEER 1952-68340-002
’ & One (1) pair of sixteen (16) gauge, seven (7) cg'und tinned copper con-
-QO ductors with twenty (20) mils EPDM primary insulation and ten (10) mils
Hypalon intermedidte jacker; color coded black and white with 8 sixteen
(16)':auge. seven {7) strand tinned copper drsin wire; twvo (2.0) wils
Almninun/Hylar tape chield and forty-five (45) mils black Hypalon outer
Jacket.
. Maxtmim 0.D, .. 376 dnches
- . Net Veight per MFT . - _67.5 1bs.
Maxiom Length | - 10,000 feet
Msxioun Pulling Tension . 59 lbs.
Jacket l.egend- Deko:on nekorad Instrument Wire 1952
. Samuel Koore
Aurcra, Chie
1976/10t Number .
o o WITS 1 and 2
g . AUG' ° B ’ f16/
\ Bate: 6/16/77
=z K TECTi :
it ’
&
wy
o
~t

SHEEY. 1. oF_ 1

APPD, DATE PART NO,

6/16/77 1952-68340-002

page 49
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Attachment 2 to EC-059-1041

For_‘:;nfomition Only I

:
CEME e et

. v -3

FRODUCT SPECIFICATION

DEKORON PART NIMBER JH52.68340.003

ONE PAIR, 18 AWG, 1smAHDnNNED¢0PPERMREMIH_z$un.mtd<FRZ,_
EPDM (FIRE RETARDANT ETHYLENE PROPYLENE DIENE MONOMER) ¥
CODED OVERALL 2.0 MIL THICK

INSULATION, COLOR
ALUMIN

DRAINWIRE. A 45 MIL THICK BLACK HYPALON Jf

JACKET LEGEND: DEXOR!

CHCAND WHITE. AN
GHIELD TAPE AND AN 18 AWG, 7 STRAND TINNED

, €00 VOLY RATED.

'CABLE 1PR 16AWG CU -

oNi STR .
PREFPDM / HYPALON SHLD 600V AURDRA. QHIO Q’ROFMFG) FURON

(LOT S} (SEQFTG)

MAXSUM O.D. ANCHES):

MINDMLI BEND RADIUS (INCHES):
MAXIMUM PULLING TENSION (LBS):

NEY WEIGHT @BSMOG0 FT): .
CALGULATED MAXIIUM LENGTH (FEET):

FURON
JUNE 21, 1850

0.343
2088
§4.24
$3.00
10,000

Pase,_Z.
FF@lq 54, SH t,t_t,c'
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Attachment 2 to EC-059-1041

10 sh. isoL

P F

- s m :
Tag Kumber Q-25 .

Bechtel
. Iten 19

- BAMUEL WOORE PART FUMBER 1874-50233-001

Two (2) pair of sixteen (14) gauge, nineteen (19) strand 'tlnned.eopper
conductors with twenty (20) wile EPDN primary insulation &nd ten (20)
‘mils B}psloa,intemedlate jJackee; color coded black, vhite and nundbered on
the white leg with a sixteen.(16) gauge, sever (7) strand tianed copper
drain wirei two (2.C) mils alumieun/iyler tape shield and one and five
tenthe (1.5) mils Nyler separator tspe over each pair; five (5.0) uils
sflicone rubber fiberglacs fire barrier overall snd sixty (60) mils black

Bypalon outer Jacket. . .
. Maxizum O.D. .62 fnches
. Het Weight per MFT 172.7 1ts.
Maximum Length 7,000 feet
Maxtoum Pulling Tension $8 Ibs. .
: I SCEIVED
Jacket Legend: Dekoron Dekorad Instrument Wire )74 'ﬁ"
: .Sanuel Moore i AUB 1
Auvrora, O - .»: 4 SAMNA PROJ.
- g

1974250233~001

1976/Lot Humber

FINAL DRAWING MUST SHOMW:

CERTIFIED CORRECT FOR:
1924-50233-001 "

RECE v, PECWEL . 0. £856-131-0
ana IVED / SUSQUENANNA STEAX ELECTRIC STATION

AUGS 1977 [ omits 1 and 2 )
.| PENNSYLVANIA POVER AND LIGHT CO.

Roas ;
- € sac"‘”‘ [ stgnet_otonee B, Cvna N

bate: V7Y

PRODUCT DESCRIPTION

SAMUEL MOORE AND (0.

SHEEY_ 1 oF_ 1
PARY RO,

APPD, (233 9

Aurorc, Ohlo

7N 1924-50233-001

PARY MO,

page 51
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Attachment 2 to EC-059-1041

Q26 -FFI103310 Sh 1601

PART NO.

" 1974~30333~001

Bechtel  Tag Number Q~26 .
Itex 20 . -

SAMUEL MOORE PART WUMRER 1974-50333-001

Three (3) pair of sixteen.(lf) gauge, nineteen (19) strand tiemed copper
conductors with tweaty (20) wils EPTM primary insulation and ten (10) mils
Hypalen iatermediate j;gket; color coded black, vhite and nunbered on the
vhite leg with a sixteen (16) gauge, 7 etr&.ud tﬁqea copper drain wire; two
{2.0) mils eluminun/Mylar tape shield and one dgd. five tenths (1.5) mils
Kylar: separator tzpe over each pair; five (5.0) n}}s' silicone rubber fiber-

glass fire barrier overall and sixrty (60) mile black-Hypalen outer juket_. )

Maxioum ©.D. . .685 inches
Ket Weight per MFT .. . 221.5 1bs.
Maximum Léngth - . © . 54500 feet
Maximum Pulling Tension 137 1bs.

Jacket Legend: Dekoron Dekorad Ingtrument Wire 1974

. . Samuel Mooxe A : .
Auvrors, O X .

. 1976/Lot Wuaber -~ RECEIVED

: . _ "AUSY 1977

* SUSQUEMANNA PROL.

" FINAL DRAWING MUST SHOW:
CERTIFIED CORRECT FOR:
*1974-50323-001

BECHTEL P. O. 8856-131~A
—t SUSQUERANNA STEAM ELECTRIC STATICH
] o 1and 2
RECE) V%ﬁn\wﬁm POWER AND LIGUT CO.
AYG'S  1922gned_Guacar B, OtmaTtr

LRT Sooncmeees 071 -

SAMUEL MOORE AND (O, | FRoovct DEScRIPTIoN Jemeer_1__or_L

APPD. OATE PART O,
1$74~50333-001

Avrora, Ohlo i




Attachment 2 to EC-059-1041

Fo:z I,nfomation -Only

V awusss
QZT FF1033:LO
Bechtel Tag Fumber Q-27
“Itea 21
ul
.o
~
T
?  SAMDEL MOORE PART NUMBER' 1974-50733-001
\
0
N
B
&

REVISTON 2

Sh. 1701

1974~50733~001

PART NO,

- Seven (1) pair of sixteen (16) gauge. nineteen (19) strend tinned eopper
ponductox's with twenty (20) mils EPDY primary imsuletion and ten (10)
rils Hypalon intermediate jacket; color coded bdlack, white aud wuwbered
on the vhite leg with a gixteen (16) gauge, ‘seven (7) stuhd un'ned copper

- drain \fite' two (2.0) pils almimmluylar tepe shield-end one énd ‘five

_ tenths (1 S) ©ils Mylar separator tape over each pair; five (5.0) mils
silicone rubber ﬂberghss fire barr!er overall asd sixty (60) mils black

nypalon outer jacket.

.
N .

‘.888 incl;es )

Meximm 0.D. .
Fet Weight per MPT “451.7 1bs.
Maxirum Length . - 3,000 feet
Maxizum Polliag Tension " 294 1bs.
. : " ‘-’CEIVE D
Jacket Legend: " Pekoren Dekorad Instrument Wire 19% ,upq 877
Samuel Moore
urote, 0 ! s et |
.1976/Lot Fumber . "
i FINAL DRAWING MUST SHOW::
CERTIFIED CORRECT FOR:
1974-50733-001
e BECHTEL P. G. 8856-131-A
D —— .
REC EIVE ! _SUSQUEMANNA STEAM ELECTRIC STATION
pUG 9 1977 o UNITS 1 and 2
T T PENNSYLVANIA POWER AXD LIGHT CO.
L e Stgned_ose. . P, G
Date: 7]1,/77
SAMUEL MOORE AND (0. | Froovet DESCRIFTION SHEET or___1
APPR. DATE PARY NO,
Aurora, Ohle m 1974+50733-001

page 53
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Attachment 2 to EC-059-1041

Sh, 1801

1962-68340~002

PART NO,

Bechtel Yag Nuober Q-28
Ttem 22

SAMUEL MOORE PART NUMBER 1962-68340-002

ﬁree (3) conductors of sixteen (1€) gauge, seven (7) strand tinned éop—
per conductors with twenty (20) mils EPDH prinary fnsalation and ten
(10) =ils Bypalon intervediste Jacket; color coded per IPCEA, Hethn{
#5, a1l cobductors colored white and numbered with a sixteen (16) gauge,

geven (7) strend timned copper drain wire}

tvo (2.0) wils Aluminum/Ky-

lar tape shield and forty-five (45) mils blzck Hypalon cuter jackst.

Maxioum 0.D. . 357 inches.
. REC £ .
© Wet Weight per MFT . © 82.2 1bs. ECEIVED
. AUG1 1977 .
Maximon Length 0 9,300 feet
: ) SUSQUEHANNA PROL

Maximm Pulling Tension o 78 lbe. —

Jacket Legend: Dekoron Dekorad Instrument Wire 1962

Samuel Moore
Avrora, O

1976/Lot Wumder © FINAL DRAWING MUST SHOW: - .

- CERTIF1ED CORRECT FOR:

1562-68340-002

BECETEL P.0. 8856-131-A
SUSQUEHANKA STEAM ELECTREC STATION
) . UNITS 1 and 2 .
. RECE'V'E"D"IEMSTLVANIA POWER AND LIGHT CO.

T AUG 9 - 1977 .

1gned Of . M

Date: 6/16/77

SAMUEL MOORE AND €0. | aomucr pesceiprioy . | SHEET._1 or 1

Aurora, Ohlo are-. Nernr

PART 'NO,
1962-68340-002
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page 55

‘or Infotmation Ounly
e t CHANGEs _ BEVISION 2

' _Gza. Frioamio shogser

- 1.

‘Bechtel  Tag Number Q-29
Iten 23

SAMITEL, MOORE PART NUMBER 1884-50333-601

! rpree:(3) triads of sixteen (16} gauge, niveteen (19) -strand tiemed eopper
 conductors with twenty (20) wils EPDX primary inmilation and ten (10) mfls
Eypam intemmediate jacket- color coded per TPCEA, Method 4, all con-
ducters white and pumbered with a eixteen (16) gavge, seven (7). «trand -

. tinoed copper drain wire; two (2.0) mils slunimm/Kylar tape shield and
one acd five tenths (1.5) mil Mylsr separatar t&pe over ‘each triad; ﬁve

e A

: N (5.0) wils silicone rubber fiberglass fire barrier’overall and sixty (60)
nlle black Hypalon outer jaeket. .
) . Wazimm 0.D. C .+ ..753 dnches
- * ‘Net Weight per XFT o * 274.4 1bs..
. Maxioum Length . 4,500 feet
¥aximum Pulling Tension 196 1bs.
- : RECEIVED
Jacket Legend: Dekoron Dekorad Instrnent vwive 1984 “}° "AUS 1 1977
Saruel Moore .
‘Aurora, © .1 SUSQUENANNA PROJ. |

1916/!.0: lhmber

— " FINAL DRAWING MUST SHOW:

REc
AUG EIVED | CERTIFIED CORRECT FOR:
9 w977 _2984-50333-001
Rt . rrn . :
T MECTICN . BECRTEL P. 0. 8856-131-&
. SUSQUEHANNA STEAM ELECTRIC STATION
PNITS ) and 2
8 B FENNSYLVANTA POWER AND LIGKT CO.
> stgned_Qetace P, Ofmmste
oy
% Dater 7/L7T 1
- " -
o5 .
§ S| SAMUEL MOORE AND (O, | FRODUCT DESCRIPTIOR . Jgyeer. 1 _of 1 __
B APPOD, (13 PART NO, -
 H Aurora, Ohlo 1 ¥ 1984-50333-001 ;
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roatiop Oxi}y -

| CaNGES . _
LS QR0 ., FF103310 Sh.Z200%1

PART %O,

1935-50433-001

Bechtel  Tag Number Q30 .

Maximum O0.D.

Ket Weight per MFT
Maxiwun Length
* Maximum Pulling Tension

Jacket Legend: Dekoron Dekorsd Contrel Cable 1935

Samuel Moore
. 1976/Lot Rumber

~————— oo

RECEIVED | _ je3s-soe33.0m

.

SAMUEL MOORE PART NIMBER 1935-50433-001

Four (4) conductors of sixteen (1) gauge, nineteen (1§) strand tinmed
copper with tweaty (20) mils EFDM primary insulation snd ten (10) mils
Hypalon intermediate jseket; color coded per IPCEA, Method #4, all con-
ductors colored white and nusbered with s cixt,_een (16) gavge, seven (7)
strand tinned ccm;er drain wire; two (2.0) gﬁq alunipum/Mylar - tape
shield ‘snd five (5.0) mil silicone rubber fiberglass f.il.tt barrier and
forty-five (45) mfl black Eypalon outer jicket

482 fnches

T 110.4 1bs. -
10,000 feet
98- 1be.

RECEIVED
a1

Wﬂh PROS.

-

FINAL DRAVING MOUSY SHOW:
CERTIFIED CORRECT FOR:

AUG S 1977 BECHTEL P. O. §856-131-A
“Eafoyi SUSQUENAKNA STEAM BLECTRIC STATION
- UNITS 1 and 2

PERKSYLVANIA POWER AND LICKT CO.

‘Dates /L1717

PROBUCT DESCRIPTION - fsueEv_ 1 _oF_ 1

| SAMUEL MOORE AND CO.
. Aurera, Okio

oATE FART KO,
11777 1935-50433-~001
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W58 E130-8 -2/

A Sitanded Aluminm
etoe

Cendul
B texutation =Okonits -
€8 Awp-$2 Awp— 4S5 tilx;

Attachment 2 to EC-059-1041

ROY- e - 4
' Product Data

Section 3: Sheel 6

Okdnite Okolon

" Type RHH, RHW, USE

600V PowerCable = .
One Aluminum Conductor/00C Rating
Insutation Product Features.
Okonlte® Is Okonite's trade name kr lis eExtreme hoat resistance
~ efhilene-propytane besed lnsulaling J30C hot spot rating
- compound. The nsulation thickness for 130C emergency overioad mating
mmmmﬂﬁm 250C shor circult rating
through §4/0 Awg. Exceptional sesistance 10 delormatl
250 MCM through 500 MCM, 85 mills, :smghmln.. * >
g&mmmmmnk «Stable efectricat groperties
* Jackelsand Finishes sLowSICendpowes Itk
Low moisture sbsorplion
The Ciolon facket supplied with this $ LOW I
s e Machanically rugged
“h' en “:ul ﬁd which o Resistant to weather, most oRts, acids
provides excstient resistance fo mech- sndatkalies
enical gbuse, Bame, weathering, most
ofts, acids ant afkalies.
Applicalions
W lm'°r V&m gf% Additional Information
recommended ity of or- Sizes, Weights #1d Dimensions sre con-
vice is the prime consideration. They 123ned o0 the reverse of this shect Price
obe o information is presenledon separle '
instafied wm&mﬁm shects Red in the back of this section
burlel (Sizes £8 Awg and largerk. Rated ~ F0* 9ditional information contach your
for 75C wet 8 S0C dry Toca Okonlle representative or Senvice
ndustry Specifications
Concluctors: Stranded sluminum
conductor pec ASTM B-2313.

nsutation: Meets or exceeds alf require-

ments of interim Standard 1 10 IPCEA

§-68-516 NEMA WC8{March 1971)lor
propylene aubber Insutation and

ethyiene
© ASTM D2802-70.

Jacket: Exceeds el requiresnents of
IPCEA §-19-81, (5th Ecition) Section
4.43.8%r Heavy Duly, chioro-
sutfonated potyetiatens.

page 57

——



600V Power Ceble
.qemmmmmamcaaﬁm

FF 103500

Sh. 204

Okonlie tnsutation: M

Fhrough 500 MCH, 6! 600 CH Through 1000 MCH, i
--Catdiog Saoheg. Mool Joctet Aprox. Cobie0D. NAWL  Approx$hp.  (PCEA © Ampechy 04
- Rumber . eeMCNM . Suands w B om [ XU, mwvﬂscwc: 90C Dey
XT3 v 0 or 32 e& W o~ &8 50 8
2442258 4 -7 2 O 383 ° €88 «© [T 76 65 7
2B I 7 M 078 48 1147 18 20 - 102 o b
3218201 1 "® 4 LW S W@ e W 122 00 10
B2NDB5 o © 4 ‘LW 58t W76 00 Fry .138 25 "”s
muzn W W B e 158 "W
B985t % ", 4 L4 BT A pet «s 189 155 .85
33192411 4“0 19 45 t1e  F3S 1867 M8 8es 217 © WG - ¥85
maeat | e T8 & 16 M8 N4 a6 & 2@ w5 s
—p i1 NT 3o a7 e 1es 830 248 514, %3 " 260
- 132442531 800 37 € 165 1081 2746 IS L 2] 8ay .30 00
SHBmUEGL N0 &1 65 ass 10 383 wn2 i e 0 3 ams
BEEs W K. .8 ?’t.t;; 1475° .3741 “issa 1069 878 ‘@3 Py
» - '_‘. -
ectering @ . SBased an ves £3) wonductors i e singls : ’
'-tu-ue 82 L) . Curent ey N :
K “mmmnh Awg ;l.ﬂggw e r ‘,°§c'" -t )
N :n.uut muu"::w.wxs“w welves byt :&hcocmwhmww
. “M“;%Wm;’:mmm" %o Engineertao Dete Book
. S0 Brsedon NEC'(M.ING “8’!0-'4 h
H01 more than SASUCTore Iy face-
w&weam“mnwn ,,:”“m""‘“ r’rw:ﬂ.a‘u:(m et
White 2 Onage s
[ =] 3 Bue - 13
(-2 . & Yehow k4
Expmcbe 10 0rder §IUSH~RIC, Ihecatyiog -
Anber would Be §92-31-3083

Okoriite-Gkolon
" Type RHH, RHW, USE

Attachment 2 to EC-059-1041

- ' -,
T e

RO"‘ Section 3: Sheet 6 -

ozmasms;m A-&mmhwom SSemils; 250 MCH

Product Data™ :
®

page 58
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Attachment 2 to EC-059-1041
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TGS FFA03310 Sh. 26OL

oo o

BISE £457. 5 26-3

995-65340-001

Bechtel Teg Mumder TQ-S
Iten 39

SAMUEL WOORE PART !ZIMBBI 1902-65360—001

Cne (l) pair of sixtecn (16) n\xge, type -rx {copper conctantan) soldd
conducters with twenty (20) wils EFDM primsry fnsulstion and tea (10)
uils Eypalon intermediate Jacket; color coded per ANSI standards with
2 sixteen (16) gauge, solfd tinned copper drata wire; two (2.0) mtis

sluninum/Mylar npe shield and forty-five (45) mile blue Bmlon outer
Jacket, . .

Haxioum 0.D.. ‘ +362. toches . .
¥et Weight per MFT 68.3 1bs. - L
Maxizun Length. . . 16,000 feet

Haxizun Puning Tension 59 lbe.

' .Jacket l.egendx Dekoron nel:oud Theérmocouple bzteuaton mre 1802
$anuvel Moore .

Auroxa, O —
1%76/L0t lhmber . : RECEIV ED
- _ AUG1 1977 l

SHSQUEHARNA PR

- . :

FIKAL DRAVING MUST SHOW:
CERTIFLED CORRECT FOR: -
1902-65340~001

BECHTEL P. 0. 8856-131-a
SUSQUENKANNA STEAM :x.:mxc STATION

L REEE-I‘ %‘:Ednvmu POVER A.'m LIGHT €O,

N7 sotnceatd:s 21010 e —

.

SAMUEL MOORE AND (O, | PRODUCT DESCRIPTION SHEET__ 3 ©OF_3
Avrorg, Ohlo e S | 1902-s5340-001 . '

.
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e

*

o Inéotqation -Only ~

ES REVISION 2

»_TRe _ FFIO3310  Sh HiOL

Bechtel . Tag Mumber rq-s
 Iten 40

- smm. MOORE rm FUMBER 1924-612A3-001

Tvelve (12) pair of sixteen (16) gauge, type IX (copper consunun) soltd |
conductors with tventy (20) mils EPDM. primary insulation and ten (10) mils
Bypalon intermediste j-cher.? color coded per ANSI. standards; each pair
"ehielded with a sixteen (16) giuge, solid tinned copper drein wire amd
T owo (2. 0) uil &luninumluylar tape shifeld and one and fi.ve tenths (1.5)
wil Mylar separator; five (5.0) wils .gilicone rubber fﬂ:erglass fire
. barrfer overill and eighty (80) mils Blue Hypalon outer jacket.

E8SC- &1/37-A~ 4/ 2.

Maxinum O.D. . -~ 71.132 gnches
Ket Weight per MFT - 646 1bs.
Maxizus Length - © 2,400 feet
Maximum Pulling 'l'ensio:_l 490 1bs,

.

- Jacket legend: Dekoron Delmud rbemeouple Extensfon Wire 1924
Samuel Moore
Aisroras, O
'1976110: Rumber
| EINAL DRAMING MST SHOU:
 CERTIFIED CORRECT FOR:
. A . " 1924-612A3-001
. : : . - BECHTEL F.O. 8856-131-A
| " SUSQUEHANNA STEAM ELECTRIC sTaTzoN
UNITS 1 AND 2
PENNSYLVANIA POWER AND L!G!n' Co.

. : stgned_Qstas T, COnorFn
: ' Dates /1777 ’

1924-612A3-001

SAMUEL #OORE AND €0,-] #roouct oescrrerion fsmeer__3 - oF__ 1

APPO.

¥ %O,
Auzora, Ohic S 1T Yozi-612a3-001

PART NGO,

»

- -,

e
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page 61
% i
for Aot rmation Onl ) : . .
e, CHANGF.S....EQL..S‘ON 3. . .
A 1 < Y-) -~ - FF 103310 Sh. 430%
Bechtel Tag Number TQ-8
Item &7 . .
"N
g
<1 . 3
t . - .
‘ S SAMUEL MOORE PART NUMBER 1902-03340-001 .
“\5 Ooe (1) |;a!.r of twenty (20) gauge .colid type KX (chrooel slumel) conductors
'? vith ecwenty (20) mils EFDH primary insulation and ten- (10) mils Hypalon |
t% 1nteriédizte Jacker; color coded per ANSI standards; eighteen gauge, solid
) & tinned copper drain wire; two (2.0) wils aluninum/Mylar cape :hie.ld and
T fcr:y-ﬂ.ve (45) wmils yellow Ilypaloa outer jacket,
Maximm 0.D. .324 nches. RECEIVED
Ret Wefght per MFT 45.5 1bs, ) :
¥axioum Leagth - 10,000 feet AUE1 wr?
l(axipm Pulling Tension 23 1bs. -] susquensusa PR}
- ' . —
. _Juket l.esend Dekoron Bekond Thkerxocouple Ex:ension Rire 1502

Samuel Moore
Aurora, O
1978/Lot Nunber

FINAL nmwmc MUST SBW:
) . _czm-men CORRECT FOR:
L T _=1902-03340-001
T BECHTEL P.O. 8856-131-A
- ' SUSGUEKANNA STEAM ELECTRIC STATION.
UNITS 1 and 2
. PENNSYLVAKIA POWER AND LIGNT CO.

Signed_ ooz

Bate: T/1/77

P, Coonats

PRODUCT DESCRIPTICN

SHEET __J,__.OF....].__.

1902-03340~001

PARY MO,

SAMUEL MOORE AND CO.

Avrors, Ohic %997 {7 Y502-03300-00
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PRODUCT céu!:' cs3.007e  CONSTRUCTION DETAILS

DESCRIPTION: 1/C 14 AVS FIREWVALL '"l"bb'.
“NININUN SENDING RADIUS (.D_UII'IG-IIS‘I‘M.I.AHM);

-MINIMUM BERDING RADIVS: (PERNARENT TRAINING)¢
FAXINUM PULLENG TENSIOX (STRAIGHT Aums): )
MAXINUN SIDEVALL PRESSURE:

ABT

8
ny

1000 L3S/FT OF BEIND RADIUS

FF 61882 Sh. 5"

- ecar " . e

NeHES
Incwey
tes

[}

Ty T

-’

crmpasrons asbtise wr'e P29 SR jwr SRmpin|

PRODUCT COPE) cH3-0070 CONSTRUCTION DETA{LS

1048° BLACK CHLOROSULFONATED POLTETHYLERY
! JACKIT

DESCREPYSON: 7/C.14 ANS FIREWALL 111 f00Y
CIRCUIT IDSATIFICATION: ICEA NETHOD } K1

PRINT LEGERD TO TRELUDE:

PPiL CABLE CoDg
uo? -

FLARE RETARDANT
SINDER TAPE

e

$/¢ 14 AVe 77,0242 TC .030° °
CROSS-LINKED POLTETYLENE

.
’
’

»

¢ 14 AYS COPPER ROCKOESTOS#{800Y 90°¢ FIATNALLY XII JLPE C3P

BIANETERS:
RORIRAL 'ﬂﬂ“l’ .

xowIALY . B10°
90 Leasn

b /
. T‘M RANUFACTURED, TRACEARILITY NO. & SEUUENTIAL FOOTARE

MAXINUNY JH50"

. THE ROCXBESTOS CONPANY
LA MOTER OF THE RO0OR 4ROV

.

ov— p——y ¢

tm——— AP TP YIIRITE bt Taade w e

e W AR ST T T

et >

79 93ed

[¥01-650-0d 03 T juswyoeny




U O

v onoowey covts tva-aozo  CIRISTRUCTION DETAILS
sascRIPTION - 2/C 14 NS PIREVALL 111 6008
WINIRUR TNOING RADIUS (SURTRA- IRSTALLATION):
_MINTNON GEROINE RADIUS (PERNANERT TRALNINS):
PALINUN PULLING TENSTON (STRAIONY RONS}
PARINOM STorVALL PRTSSURE: . L

T

U nas s
Sl teenns
oy s

1000 LES/PT OF BIND RADRUS -

-y e e e e
[ "‘,

" ."' . L B
4

. e

PRINT LESERD T TNCLUOKR

- COMER stotel ooy 9% FIREUALLe 111 19X €37
O PTEACTARILITY 0. § SUTIEWTIAL POUTASE .

vt ,

B - . - - . T . ‘. .. .’
[ PROOUEYT COBR: - CHI~O0T0 CONSTRUCTION DETARLS = - ‘"“’ c&%glcwg Y

(2 -'..-‘I:-.e‘ s

. 1048 JLACE CHLORGSTLFONATED POLY
N .t ACKET - .. L.

ESCRIPTIONS 776,74 A FIREVALL 111 600Y
cIvCHIY IoRmTPICATION ICEA MUTROD 3 TV

A AL
0T VAR WARWRACTORSD,

QIAMITERS: . MOWIRALY ST
wontes, wezendy . 190 L

oo s . .

* mig YA AVE 7/.0248 TC .030*

»

. e
FLARY RETAREMNY -
sIROER TAPS

CROSS-L1AKED POLYETHILING

RARINGN:

..:.: U Come ‘mm . 108 COPRYY -

A FOOTA OF THE MY S0P

0el ey gttt

acmra

1$01-6S0-0d 0 T juswypeny

£9 o8ed




(UGS - FFe1eez  Sh.8

MALTNUN STPENALL PRESSUNE:

PAGDUCT CODR:  PE2-0064  CrsTRICTION DETAILS
DESCRIPTION:  3/C 6 AVG FIREWALL 111 800Y
NININVM GERDING RADINS (OURING INSTALLATION):
WERINGM BENDING RADIVS (PENNANENT TRALNING):

MAREMUN PULLING 'TEWSION (STRAIGHT RUNS):

.

VITK 3-12 AVS GROURONIRES

1000 LBS/FT OF BEND RADIUS

Ter . oy o wmas

.50 amdpes |
.25 ncwes

sy . L8

“A PRIUER OF YHE RUTON GROUP

FLAME RETASOANT -
POLYPROPYLENE ‘

{184
-(A3 ANCESSART)

¢

FLANE REVARDANT
SIROER TAPE
DESCRIPTION:  3/C 6 ANS FIREWALL TI1 600V
CIRCUIT TOEMTIFICATION: TCEA METNOD 4
MRINT LEGEND TO INCLUPE:
ey
YEAR MANVFACTURED, TRACEASILITY
DIANETERS;  RONINAL: ".rnn-"

FONINAL ¥EIGNT: 504 L/

. ' g PPIL CABLE CODE
[ pnopver coves pez-oops  CONSTRICTION DETATLS P s
. ’ RPN :
. .060% FLACK CHLORQSULFONATES POLYETAYLENE
N . JACKEY .

e

" 112 Avg 7/.8308

S/¢ & AWG 77,0612 TC .048°
CROSS-LINKID POLYETHYLENE

VITH 3-12 $VG GROUNONIRES

FIREMALLOIIY ZHWU-2 $0°C SUN
c m} SR ILPE CSPE®
. §,50Q FOGTARL

MAXINUNT 790"

erriranite s DR T

THE ROCKBESTOS COMPANY

T8 GROTHONTRE |

-A MR OF e sparOn s20m

.
v L

e, . ~ [ .

1$01-650-D7 0} Z jusumoeny




. (i3 .- FFGeigez Sk e
"1 roovet coosy psz.ovss o ot NN R - - - et
Tl CoSTRRTIONGEMMS o | vosoetomts pes-oens - CONSTRICTION DETANS ..
SEICAIPTION: 3/ & AVS FIRTMLL DT Se0Y tm 11 n'u:i;neénpm:s e o . :.- .
NERINUN BERDING RADIUS (PWRIve umturm): o wse mbyes, || 080" MLACK ""-"3{',’{:,"‘?“.” YETHTUENE,

NINIRUR SEFUING RADIUS (P T e o :
(ormner T Ve s B )12 290 77,0308
: FLANE RETARDART U SROUADNTRE
PARINYR PULLING TONSION (STASteNT um)- (TOT 4 POLTFROPYLENE
: . ©§ (a8 REcEssARYY . .
AATINR SIOTVALL rrssery, . 1900.LUS/FT OF 5END RADIuS R
N ’ . : 5 ' )
L - T : Y N P PLAME aevareARt . égsg tﬁ&i‘%{iéﬁv&%&' :
: et e e S EP R L — y o
. et ) : . L . : . , - A e
o7 . ' oEsCRIPTION: e s e Lt 007 [WITN 318 VS BROUNDWEIRES v
o . . .. “smenty mmmmo-. Jee o ¢, : '

on mm Yomewen - . - .

Lo ’ & 268 COPPER NOCIVESTOSe SOOI FLRCYMAGTLE 3 1y »‘e son
.. ) . 53 IR OUR oL n?'n Wee TIOE ¥e L0 L‘ L } .
- Lo . - -7 " VEAR WAUPACTURSS, TRACCAVEAATY K. 4 419 T
0 = ) m-m mum o omeagy .m- S u xivms  .y90% - - . :
| [ . mmm wrze 200 AP S, mtm mm: PRIV, N | TR TN PP At T
/5 “ - NEATr o8 - /970 . R P . . .

m . E .
Amvmmm

-mmmoscumv.- 5
" A FENTA OF THE. MANON PP

1901-650-03 0} T wawuyoeny

59 o5ed




202

TO2T "US OSLEOT A4

. . 'E’M\-\‘z-z'
BwW PART 323H-002
PENNSYUWVANIA POWER & LIGHT CO.
. BECHTEL SPEC 8856-E-40!
PO*EES6-E-40I-AC,  ITEM HCOR)

Aguo uga'éuiog'xt xba

A, 22 Wh12199.1n-614 (M4 A, 7/.0242"
" TWINED coPPER,; ENIVLENE, PROPYLENE, RUBBER
W AWOROSAFONATED PDLYERLENE JadwkT,
g’?o’o{‘ots:wnuw, POWTED COOR CODE, :
=) mmaﬁ%mamm’ NEDPRENE-CAAYS TOFE,,
C, GILOROUNFONATED POAYETIYLENE JAZKET,
. O ° WAL , JOCKET ORINT! * BW CABLE
SYSTEMS A, (MERR), 2/< 4 awits OO VELT,
LEDUENTIAL FOOTAGE.

g O GLALS PIBER. FUAER,
gg 1.0"5": '
55 e 0.450"— =

5

02 1MEVD ¥ 3MMm

0,;,0'.»

oﬁé& e

A
v
'

o

Qut b !oonovmm ' FmersM : Mo |- - cmawor | oare | er
0 GRS W - C REVISIONS | : .

| r M'N N . .E - + v ’ o »
—'—'mw u&‘-;m pey G(i OATE fi :!:, /5,‘; me 5’13 g::gm;;’my ooz PART NO,
o owneon [t , - . .
= . A'.‘ Sl : R M!ylmia Power & Liaht Co, DRAWING NO.
[ 4 aOSTON Bechtel Spec RASG-E-A0 . )
SOAAR RO . (BIW) wuswvaTes P.0. IPRS6-E-201-AC, Item 1 (C02)
wesaACARECD, . . . .

1$01-650-03 0} T Jusuryoeny

99 o3ed
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Pr—,

TOET 'yS OSLEOT I

a

'-'BIW PAF"J"'L
PENNSYLVANIAr POWER & LIGHT cb

- . BECHTEL SREC: . 8856-E+40
= R0; *eese‘e 4OI-AC

| A, .2» N ‘\n.tqq-n n(J\-wAwa Y/ .0242‘;\# .
ENE ..\mt

F‘LAME'

I3232 H 003

ITEM 2 (LOS)

_s WY a-\\.ctzpw\.FoNA'rw POLNE
o%qf O™ WALLS, PQN:@ ca.oia

AaﬁAm' NE'DPRENE eumss TAPE
Pcwnwm ‘r, )

Mirm re. (Ymm alc #Mw (oOOVO\-‘T

-t

a

4’5@%/{' .

ggo\_\s-z “r

"+ OWENSION 1
\ratss . OTHEIW!

TRACTIONAL ‘oweNIONS &

O MOY SCAIL PWG.
"L BWENSIONS TN TNCRIY URIERS —'—'m' .

I X
e -

No.}' K -'cnmaev s

~Tone Lor].

ésv:slons

 GICIAL DUMENSIONS 2

- ANOLAR; DIMDNIDNS 2

. IltlE 3{: "4 o
. _ 8. BIv l'arc nszaz—n-ooa
s HOBTORN.
E'Im TED’

I emrTo, |

- Pennsytvania Power 8 Mqht Co
.. Bethtel .6856-E-401.."

Cae h.ms E-401~A¢:, mm 2 (wa)

;" Sorawina N ] |

o "
R w.m-.ceo; RNRATE PRRIUY el ;
oy PR A o e Y . = " e
— DR AN RTINS 1LY M7 e

19 98ed

1%01-650-04 01 T juswoeny
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SOz

o reave pae

voie o o e Usjaae S

i) i &

g Gz JY

wwerg e S8

" e~

o pue 1A 2T
v uiy pvasg
SORCINE SOV J0) pAvE

.
. .
poviase] g M0

nogie I3 & v M

1261 SHORACOD | h

Q3 TV 2 Fum

T @IvIASNI NO4SOd

¢ et
I .

“ oy S, .
e e .

5 e

e anl-?"a.*::;’ .
';.'-alw PAP\T“"I3234 “H-Q05 .

-~ BECHTEL. SPEC ~ 8856.€-401 . ", _
.. PO 8856 £-401AC, TEM 3 o5y

A ?\. aw»!-mqq a-c-,mg#!aawe- 1/.0242.“ e
L EP COPPER, ET & RUBEER
' ATED PONCIMYLENE JOCKeT

B FLAME |
. ,oq..

L @ mmm

'PENNSYLVANIA POWER & LIGHT CQ .

: ‘% O WAM F’QN"ED M Cm
’ O B

LSRN YLENE
OO WAL, , " ® W, CABLET
I ENSTEMS INC i«enw.) 5 %—\4Avw.- (pOO
YOLT, SERUENTIAL. FOOTAGE 5
Plu._dR N ) ’

TARDANT NEDPRENE- CALSS TAPE, ".-, '
FDNKTEEDM_

@/"’ﬁ,', ... .

!qill"""\‘-—'

i 0O HOI SCALE DWO

* AN owmm [ wcnu unl (i3]

/WISt mﬂﬂ'b
DMWON l HA
UNLESS O Rwise o

IRACTIONAL DIWENSIONS & . ¢,

1 ap®

FINISH

DATE

5‘..r.e.|

Tl oot

* | oare <oy
. L REVB!ONS - .
1 vme s/c m I ]

DATE
< _DAN

DICIMAL DIMINSIONS £

D\'h-‘ 0o ey Pihvevns. M K

. ANGUIAR DIMENSIONS -

70 5
-.BOSTQN
INSULATED

¢ N WRE L

AGR GO,

B ¥/

BIW Part # 13234-.H-005
- Pennsylvania Power & Liaht co~ "

] rarr nNO. ,

. Bechtel Spec B885G-E~-400
‘,P .0, lBBS6-E-40|-AC’. Item 3 (I.OS)

TORAWING NO,

99 23ed

1$01-650-03 0} T Jusuwryoeny




LOZ

TOIT YS OGLEOT Jd

i

| & Lo
‘A,%am m ﬂam(ugNA

. c?,cu

. R Jec
. T )
XY .
R .yt ' Y 0
v
Y
Y 1
o . " s
k . AD
e A )
y YN
SOMR el

e c) B TR E[.pl T ?. ' ik

ity 4& g

s.-'.i-i;g;}-‘ BlW PAP(T l§3235 -H- OO? f
| [ ’

:f i :PENNSYLVANIA POWER & LIGHT ca ¢ |

"'ﬁi" it B SPEC 8856-E-401 ..

{;lﬂg W RO -8856-5-40|-Ac ITEM4 (LOT)

., . . ‘ o R ‘-“ ;

"Mﬂ

OO " Wit

.. ' ket ."
. Lt ., .. . MR .I",’- -

H ' . Koy R ok

PR . Ll E

"

N . . )

X A N ‘4

o242" -
bowmrp I ENE

.ow," WALLS,. wz\map COLOR COOE,

FLANAG @mmam NE:SE.M G TOPE,

| QACKET,

] i PRILIT! ABIW c:qe,ds
avETEVES M (mz) 1/4& \4Awr7. Ipoo vm:\’
. SEGUEMTIAL mcm&a

ruseer; |
JAOGT,'

Al DImENY

TR

- DO NOT ICALS DWD,

FINISH

" -CHANGE.

--..,"'.- p.,kiVleONs

.‘l. o ,."' y .“..t' ..‘“..._-(5._ . Kl

= T_‘“? 75¢. M’ i et R

o B Purt f13235-ﬂ‘-007 N "","'.
_‘-..Pengsy vinia Power-'8 L1
“Bachte] Spec’ BR56-E-401--

vy p,o, lmsus-qot-ac. ltem 4

(u»b._x '

69 98ed

- 1$01-650-0d 0} T waunpeny




212

TOOT 'US . OSLEOT A4

- BIW PART *: 13237-H-012"

05 VD ¥ UM
@LVIASNI NOISOR
1360 1HONIAGOD

PENNSYLVANIA POWER & LIGHT. CO
BECHTEL SPEC B856-E-40| ..
PO. 8856 E-40l'AC ITEM 5(LI2)

A, t’Zu mw zq E#MAW« 1!.0242'

CALOCOEICEONATED Poue‘nN\.alE SAKET,
.o O "WAU.JB. PRITED COLORCODE

(2}
F\?AME NEDPRENE ~GLASS TAPE,

2 cnweomﬁ:wm:o POWNE: m&a@:\’

080"wa JACKET {1 "Bw A
S(STEM tﬁ"qcm&) rz/c“xm AWLv wc)voc:r
'5EDUENT|AL POCTALE,

’

v

21
%Mdﬂl
Lecue === | oo non semus ova | Finish+ ‘Nb.'l .f_ " CHANGE ., IthJ [
N N R . ﬂsvlsms J ,
' 2 10918 A6 T e _._pgarz»mr .
,*‘.‘.-Ac.m'm.ms ; g:unz %afaazn.»gxam co- T
L) pom LI ‘.
. mnwmdm Y 5&51 Spbc ANK6-£-401
N s F=ADY-AG) -tgn 6

nwm : BT
i‘“ &‘iwgﬂ_@” e T

&Iitov-nox:ehaoj;x 2023

P

-

0L 23ed

[¥01-650-037 01 T uowydeny




T2

TOb 'qg_, OSbLEOTHS

3 3WM
NOL5C3
400

“BIW PAW'*MOO?-H -003 3
PENNSYLVANIA POWER & LGHT CO. .

BECHTEL SPEC 8856-E-401

PO#BB5G-E-401-AC, ITEM 8 oz 9.

a, FLAME Ee:\'A <CALRS TAPE,
c, mwg.mconm m%mws JACKET,

JACKET e
5%% lN& wese.) Monwer 20 VO,
ZEDVENTIAL FOCTAGE.

Q LEASTBER PWLAER,

TACTIONAL SINENSIOND o

ety omeewne vicems

L5 CABLE CODE 13
- Eg L-.mo,sqs‘ —o
3 z 3
m $ "J-
n%% ¢ o "
°% | | ME o ﬁ"’F"
s
Pd e L/
swt —= | 5o Mot et OWOL No, CHANGE . | oare Iav
[Tt sweaions w ] REVISIONS .
Wﬁ%’%’”m

SV, DIINONS 2 |

AMOARAR DWENNONS & -

@ 2O8TON

OR'N OA |5' nne
% i’ ‘a 3/ NO P
o 7 o ST BIV Part # 14007-1-003

weascamMRCO,

Pernsylvania Power & Linht Cn,
_ Bechte) ‘Spec 8356.E+401
' P.0, FBR56-E-201.AC, 1tem 8 (D13)

Pt opn Gibe v Whnfand  Twad

1L 98ed

[¥01-650-03 0 T jusunpdeny




T9Z

$09 'Us  OSLEOT 47

“BIW PART +14009-H-608

E.LO\V L b2

Atuo uspyemiozur xds

PENNSYLVANIA POWER 8 LIGHT CO,-
BECHTEL SPEC 8856-E-40l |
PO.*8856-E-401-AC, ITEM 12 (DG

A, 1xhoAWE, 7/06r™ TNNED CoPPER.,

£ ETINUERE. péom.ma RUBBER. INIAATION,
OAGWALL, T
oUleos L]

’

T y JOCKET O “BIW CABY
SYSTEMS NG, (YEDR) Ve doAWe, GO0 YouT,
SEQUENTIAL. FTOTAGE" | T

OFCIARL, DWANMSIONS 8,

ANGUIAT DUIRONS - &

BOSTON

W.“IEA-.IGO.

s 1.020°
. | \d
238 oo :
- ng3 . A
£Es |
L, .
n>3 . ,‘,..f
og= U'd;f.'/" ’ M
| 301 o1
scott s | oo ot sowr oo, | Frmshe M| . CHANGE. © - . | oare | oy
A owaions N wiCHIS AT , . : ] REVISIONS:
BT S o oA ER ] — ; — ——
NS OTTTWTY SPYCEIm . ) ¢ 86 .
TRACTIONAYL DWRWIHOMNS S, . m Y/ 32& ":ﬁ_— BIN Part F12009-1-G0S

" Pernsylvania Power & Lioht Co, I ORAWING 8O,
fechtel Snec ARS6-E-A01 B Kt
7.0, # AASG-E-401-AC, Ttem 12 (D61)

il

2L 38ed

1¥01-650-04 01 T yusumpeny




CI2

I0LYS OSLEOT o

. DICIMAL DetIbIONY 3. S

« .

Voo M S L

- 1864 LHOTIAIOD S

KN |, e ‘DO NOT 3CALL DWD,

. ""-'-.:’-.Buw PARTJF

:PENNSYLVANIA POWER 8 uem‘ ,Co. |
" BECHTEL SPEC. 8856-E-40L . i -~
RO’ eese E-4o|-Ac rTEM B caess

‘Euol el S T
14016 - H-oos

le un,

oeo Mu..., e»rw CAPAE
| EYSTEMS INC, (Yem- 3 r.flo Awe; tpooVO'-T
T Wk‘ /

@emssnmmu_ea 2 SRR

-y ‘- e

AL DIMENSIONS 1N INCHES UNLESS

. DIMINS
UNLESS

u'uu
OLERANCES - PN
38 seeCnd °

l_mrs Lv'

le 2 - CHANGE . -

) éews-oras K

-

TRACTIONAL DUNENSIONS &

< 'l'"'l[ 3‘“:. ‘6 S .‘ 1.--. .

R .’mnﬂo
BIN Part'# lqms- 03 | MO

ANOMAI MNWQ L

— 0 - raseee aue TR
~-' . et w
“wat et .o o

ANBLLATED

pit m}m\wscp.,

Penn;ﬂvmia Pwer ] Liqht GQ- - . ";.' om\wmcno
’ .";:v» 0., ﬁass.s*qm-ac twn u cnsa) '

U -
".--. TR ‘er . ~',..' ,' x [N
i Ty e -.- o - . e ot
Lol L AR AR TSI S S o

¢ 33ed

1$01-650-04 0} T Wwwyseny




c8Z

108 ‘us OSbLEOT 44

m*eese E-4-01-AC TEM 11 (D83

3T -
BIW PART* 14013-H-003

PENNSYLVANIA POWER & LIGHT CO.
BECHTEL SPEC 8856-E-40!

,b mrw o &aawer, 1/.0480"
A, B» 2565 - eoc(E enlsc &%"
. WYt W € JACKET,

po..
 045/. oghwaw CRNTED COUR, CODE Op 0280] .

CHALORDLFONATED PAVEMINLENE Jaixer
050 WAL, JOCKET PRINT{ * GV aaeu.é
swsrms Nc, M:h ; aAc

@mnbgznm

Aru0 woyaemzoguy b

' 2o
Il
e A2G Bt
G T L
R T L W | CHANGE - {oare [ur
AL D W INGNS O . o T REVISIONS - ' -
e Ton e ﬁﬁ—"—w e 3,c' m A ) PART NO.
TRACTIONN, DUWETENON) ¢ ) ﬁfﬁ 4 g:ﬂmi’m;t 'qm“'"'?,”m co.
‘ sylvenia Power h (loht
OrCTAL R 2 BOSTON Bechte) Spec ARSE-E-40) GRAING 1O
prayeg—— @m P.0. ¥ BAS6-£-401-1C, Tten M1 (003)
" W L CABLE CO. _ .

" a3ed

- 1$01-650-07 .0 T usunpeny




Attachment 3 to EC-059-1041
: page 75

Attachment 3 Email from R. Vazquies to M. Waselus SP_pH_Cond.xls



Aftachment 3 to EC-059-1041

Wasalus, Bichas! ¥,
From: Varpses, Renais Aen ravactuict@pphwed, ¢ore]
Sent: Thursiay, Decamber 09, 2038 206 PM -
To: Wasglus, icteet 0.
Sutfect: FW: B9 _pH_Cond.xs
91 Ceniax

Thes iz sha inforsacfan for the ggpressico pool gfl value, ©o you m0ad
ngre iolcrmatlon?

~=—-Original Massaga=—--
fro: Morgan, David 3

Sant: Mednsadsy, December 08, 2004 3108 R4
To: VYarguies, Rovald (T
Sutijant: F: SP_pR Cond.xls

fsa

Fer thh iodividual SIF Surpression Fools ang for the Condbined fate, the

Moan ~ 3 Siera velus is £.3. There is oo anasurensat oot of 285 at

§.2, tha rear aAre £.3 er higher. Dopending on how critlcal the fnttial

pi 1s. I believa that wme coold suppert s winimun valoe of 6.3, It 45
lirely that 99.63 o the maasuranants will be 6.3 or higher, If it°s not

:ti:igal and w: con Aive wich ig, then a conservative ealos Lo us9 would
s 6.0

Rota that the supprassion pool wates is of relstively high pursty. This
gzans that Kt has Mdetle tuffecing ospacity and the pY 1 pe sonsitive
14 relstivaly amll »3ditioas of acid or bams., Agsin, I don’t koow how
the tslotlotions work, byt 8e’re not io the sers lesgue es PHR‘s that
nsy ssore tzisorlun phosphote Io the COLtAINTAnt ta rafes pfl §n the
evare of & COA. or injoct ¥aOR to the samo e2fact. If wo Enfect €L, wm
utll ke injasting ¢ basic buffer soiction into enc supprassioa pool
watar, uniern will halp prevent the pll frus going acidic.

.

Bave

sre=sOriginel Mrssagoe-e--
Fren: Yorgan, Davig 3

Senty Redneaday, Doacabar €5, 3004 33:30 2

Tos verguies, Roonsld Rllen

Subjcets SP_pH _Cond.aln

Ber .

Baven®: Cound the wards yie, Suz § shink I sont you cthis plot.

Tavo
ST _pU_Cond. x1as>

ettt b (M Vit el 3 R A TP Y Pt i W B O 9 4.8
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Suppresslan Pool pH
Combined 851781 and 86E8.2
January 4990 to Octobor 2004
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