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1.0

1.1,

1.2

1.3.

PURPOSE

This calculation identifies the Channel uncertainty and the appropriate settings for the EDG
Underground Fuel Oil Storage Tank (FOST) Level Switches (LS), (LC-1204S, LC-1205S &
LC-1206S). The switches provide:

e LOW - Alarm function and

o LOW-LOW - Stop the fuel oil transfer pumps at low-low oil level to protect them
from effects of vortexing or inadequate NPSH.

This calculation identifies the uncertainty for EDG Underground Fuel Oil Storage Tank Level
Indicators (LI-1133, LI-1134 & LI1-1135) and the dipstick readings (level indication by
sounding tank). Table 1 (attached) identifies Tank slope effect on Setpoint, volume, and
sounding tube measurements.

This calculation uses EDG Day Tank level switches (LC-1207S, LC-1208S & LC-1209S)
actuation points to document storage considerations.

NOTE: Revision 5 is a major revision. Therefore it is not practical to identify each line

2.0
2.1

2.2
2.3

2.4

change. This revision supersedes Revision 4 which is available from records for
comparing any changes and previous calculation resulits.

ASSUMPTIONS

The displacer trip level sheets from Magnetrol have 100°F as the lowest temperature listed,
although certification lists temperature range as 35°F-110°F. Tanks are underground, and
temperature variations are assumed to be minimal. Extrapolation down to 30°F is based on
data points at 100°F and 200°F. Function with respect to process temperature is assumed
to be linear over this range (see attachment 4.2). The 30°F temperature is considered
conservative based on Attachment 4.10 & 4.14. Additionally, it is considered conservative to
evaluate the uncertainty associated with temperature effect (TE) based on a postulated
nominal calibration temperature of 70 °F with temperature excursions between 30°F and
110°F or +40 °F. This span is considered conservative based on the specified span of 35°F
to 110°F (see attachments 4.2, 4.10 & 4.14).

Oil displaced by equipment/hardware installed inside the tank is considered negligible.

It is assumed conservative to interpolate values by Lagrange's Interpolation formula using a
minimum of six known values about the unknown. The values for volume and inches in
Table 1 were interpolated using this methodology, based upon Ref. 3.2. Values used in this
calculation which are not in the table were linearly interpolated from adjacent table values.

The effects of normal vibration (or a minor seismic event that does not cause an unusual
event) on the level switches is assumed to be dampened out by the fluid surrounding the
displacers and; therefore seismic effects (SE) are considered to be negligible. For post-
accident operability considerations, it is noted that a design basis accident coincident with a
design basis earthquake is not postulated. It is assumed that following a SSE seismic event
the setpoint of the Magnetrol switches and Uehling indicator readings cannot be warranted
until the instrumentation has been functionally evaluated and subjected to a calibration
check. Additionally, it is assumed that Magnetrol switch contacts may chatter causing a
false alarm or pump start/stop signal during, but not following, a SSE.
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2.5

2.6
2.7

2.8

29

2.10

2.1

212

213

2.14

For a displacer type level switch, based upon Engineering Judgment, it is assumed the As-
Left-Tolerance will be < 2.4 x RA (Where RA is the reference accuracy of the device).

This calculation uses fuel oil specific gravity of 0.83 for all settings, unless stated otherwise.

Fuel specific gravity is maintained between 0.83 and 0.89 (see attachment 4.5). Volume
required in tank has previously been calculated in gallons (Ref. 3.10 & 3.21) at lowest
density (0.83 specific gravity) to maximize required volume. The evaluation in Ref. 3.10
identifies that as specific gravity increases the required volume for operation at any specific
load decreases. Review of the adjusted low (net) heat values in BTUs per gallon and BTUs
per LB for the range of allowed fuel density indicates that as the density is increased, BTUs
per gallon increases, and the required volume for any specific load would decrease.

The conversion from gallons to inches in Table 1 is not based on volume measurements.
The conversion basis is found in Calculation 200 (Ref. 3.2). Tank tilt has negligible effect on
volume measurements.

Inch values of calculations will be rounded-off to 5/100" (0.05) of an inch.
Final gallon values of calculations will be rounded-off to whole gallons.

This calculation assumes nomal plant operating conditions (non-seismic/non-harsh
environment).

Magnetrol displacer (float) calculations are from the available manufacturer information
(Magnetrol installation drawing, see attachment 4.2). Actual performance of displacers
versus design settings was field verified (see attachment 4.15).

The Level Indicators LI-1133, Li-1134 & LiI-1135 (manometer/bubbler) are calibrated for a
liquid specific gravity (SG) of 0.86 based on attachment 4.12. It should be noted that SG
less then 0.86 is acceptable since the read indication would be lower then the actual tank
level and more than required (Indication would be conservative). Additionally, it should be
noted that SG above 0.86 is considered conservative due to the increase in BTU/gallon (see
reference 3.21) and indicator SG allowance. NOTE: Presently the Operations Graphs
TC-25B & D show a correction factor for SG change (see Attachment 4.12).

Tank coating reduces usable tank volume by less than 20 gallons, based upon engineering

judgment, since:

- tank coating was identified to reduce total tank volume by ~25 gallons (ref. 3.2),

-  <82% of the tank heads coating material is in the usable volume area, and heads are
less than 24% of the total surface area of the tank,

- <40% of the cylinder tank coating material is in the usable volume area [107.5” diameter
cylinder portion of tank, % of surface area is below 15.7" elevation (and floor is twice as
thick), and % is above the 91.5” elevation], 76% of the total surface area of the tank,

- <58% of the total tank coating material is in the usable volume area.
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Alarm Response Procedures, 3-ARP-011, “Panel SHF - Electricai", Rev. 34.
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System Operating Procedures, 3-SOP-EL-009 "Filling the Diesel FOST’s" Rev. 20.
Plant Equipment Database in Asset Suite (IAS)
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Nuclear Power Plants, REG GUIDE 1.108, 1977
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Usages Accounting for Issues identified During the IP3 2010 NRC CDBI.
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IP-RPT-09-00014, Rev. 1, Critical Submergence Evaluation Related to Surface Vortices in
Nuclear Safety and Augmented Quality Tanks/Pumps at IPEC
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5.0
5.1

52

5.3

LOOP FUNCTION
General

There are 3 EDG Underground Fuel Oil Storage Tanks (FOST). Each tank has three level
indication/monitoring devices or capabilities. Functions considered within the scope of this
calculation are; LOW & LOW-LOW tank level switch (Displacer Type), tank level indicator
(Manometer/Bubbie type) and level indicator (Dipstick). The instrumentation is further
described below:

Level Switches (LC-1204S, LC-1205S, & LC-12065)

Each EDG Underground Storage Tank has one Magnetrol Level Switch (LS), with separate
actions for one control circuit and one alarm circuit on each Magnetrol LS. Each LS has two
(2) setpoints which actuate on decreasing tank level. The low (LOW) level setting on each
tank actuates a CCR alarm; alerting operators that action to replenish the storage tank
volume is required. Level switch actuation at the low-low (LOW-LOW) level stops the
Underground Fuel Oil Storage Tank transfer pump to provide protection from vortexing or
inadequate NPSH. The LOW and LOW-LOW LS setpoints for each tank envelope the
volume of fuel oil required for specified EDG operation.

The LS's are Magnetrol model A-153-FTDM (Reference 3.19). They use 2 Karbate
displacers that operate two DPDT micro-switches. The specified service is #2 diesel fuel oil,
atmospheric pressure, at 35° - 110°F; specific gravity 0.84 to 0.89. They have tag numbers
of LC-1204S, LC-1205S & LC-1206S for tanks 31, 32 & 33 respectively. There is one device
in each tank. Each device controls two circuits. Each circuit operates from an independent
micro-switch. One switch is in the control circuitry for the pump motor, the other actuates a
CCR alarm. See Attachments 4.2 and 4.14.

Level Indicators (L1-1133, LI-1134 & LI-1135)

The Level indicators (LI’s) provide the following functions:
(1) Indication of tank level,
(2) Provide an indication of tank leakage (In-Leakage, Out-Leakage) and
(3) Following an event, which requires EDG operation, the indicators provide indication of
tank level approaching the FOST transfer pump STOP setpoint.

The LlI's are located in the cell for each EDG and provide FOST tank level readout. The LI's
are Uehling Instrument Co. model 55R173 (Reference 3.19). They consist of a manometer
(with readout), a pneumatic hand pump (for air supply), and a dip tube (process interface
bubbler). When the hand pump is operated a flow of air passes through tubing to the dip
tube; when air bubbles escape from the submerged open end, the air pressure in the tube
equalizes to the hydrostatic head of the tank fuel oil. As the tank fuel oil head varies, the air
pressure in the dip tube changes correspondingly. The air pressure is indicated on the
manometer in inches and equivalent gallons. The manometer and hand pump are located in
each EDG cell. The dip tube is located in each underground storage tank. The manometer
fill fluid is Diazene-42. The specified service is #2 diesel fuel oil, atmospheric pressure at
35° - 110°F; specific gravity 0.86. They have tag numbers of LI-1133, LI-1134 & LI-1135 for
tanks 31, 32 & 33 respectively. There is one device in each tank. Operations Graph TC-25B
and TC-25D show the relationship between level in inches and gallons.
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. 5.4

Dipstick

Each EDG FOST has a specific location for sounding the tank with a Dipstick, the sounding
tube. The Dipstick is stored near the sounding tubes for the underground storage tanks. The
Dipstick has markings in inches. Manual measurements are made at the sounding tube
location for each tank. The specified service is for the EDG fuel oil (#2 diesel) storage tanks.
No tag number is associated with the Dipstick. There is one Dipstick for the three EDG
tanks. Operations Graph TC-25A and TC-25C show the relationship between level in inches
and gallons for each tank. Additionally the relationship between Sounding tube
measurement and each tank volume was documented in IP3-RPT-EDG-01632, and is
shown in Table 1 of this calculation.
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. 6.0 BLOCK DIAGRAM
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See Reference 3.7(2) for tank dimensions and specific device locations

DEVICE EDG TK31 | EDGTK 32 | EDG TK 33 NOTE:
LC SWITCH LC-1204S | LC-1205S | LC-1206S E{/ ffl’ LOW-LOW & e, for LOW
LIINDICATOR | LI-1133 LI-1134 LI-1135 ngol:\l/-l?W-LOW & @445 for
LE ELEMENT | YES YES YES N/A
SOUND TUBE | YES YES YES es (for DIPSTICK)

FIGURE 1 LOOP DIAGRAM
TYPICAL
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. 7.0

74

7.2

721

UNCERTAINTY EQUATIONS

CU = +(PM? +PE? +e,2 +&,” +... +8,° +IRE®)"? +B  Where,
e = +(RA? +DR? +TE? +RE? +SE” +HE® +PS? +ALT? +SP” +MTE?)'” 1B

Uncertainty terms taken to be either negligible or not applicable (not included elsewhere in the
evaluation) are:

PE - There is no primary element, therefore, PE is not applicable
IRE - Mild environment & switches are OFF-ON not analog, therefore, IRE is not applicable

B - No process or module bias identified, therefore, relative to the magnitude of known
uncertainties, any bias that may be inherent in the loops is considered to be negligible (The effects
of slope are accounted for in scaling for each tank)

RE - Non-radiological environment, therefore, RE is not applicable
SE - Per assumption 2.11 Seismic Error (SE) is not applicable

HE - Humidity changes are within the operating range of the devices and are considered to be
negligible

PS - The switch is an OFF-ON device not analog and is not affected by power supply changes

SP - The tanks are at atmospheric pressure, therefore, any static pressure effect is negligible

Uncertainty Allowances to Address

(1) PM - Process Measurement Effect
(2) e, - Equipment Uncertainties

(3) ALT or CT - Calibration Uncertainties
(4) Other Uncertainties

Process Measurement effects (PM)

Fuel oil may be supplied at various SGs of 0.83 to 0.89 (Ref. 3.22). The Chemistry Supervisor at
IP3, responsible for the tuel oil monitoring data, indicated that the average SG of existing fuel oil is
0.84 SG and does not vary significantly when new fuel is added to the storage tanks (See
Attachment 4.5). Chemistry testing identified the following EDG FOST density values based upon
field testing, which are numerically equivalent to SG values

11/18/11 - 31 EDG FOST - 0.8482 grams/ml = SG of 0.8482

11/18/11 - 32 EDG FOST - 0.8449 grams/ml = SG of 0.8449

11/18/11 — 33 EDG FOST - 0.8482 grams/ml = SG of 0.8482

Ref. 3.10 identified Btu/LB, Btu/Gal, and required fue! gallons calculated at various SG between
0.83 & 0.89. As EDG FOST SG increases {Ref. 3.10 & 3.21); the volume of the fuel oil required
tor EDG operation decreases. Review of this information indicates an uncorrected indicator
elevation is equivalent in work (for low net heat value, Ref. 3.10) within 0.05% for any of the
allowed SG readings (0.83 to 0.89), based upon:

[0.83 x Btu/LB(@0.83 SG)/Btu/Gal{@0.83 SG)]/[0.89 x Btu/LB(@0.83 SG)/Btu/Gal(@0.89 SG)] = 1 £0.001
[0.83 x 18762 / 125987.6) /[0.8348 x 18736.9 / 126572.5] = 1.000 = 100.02%
[0.83 x 18762 / 125987.6] / [0.8448 x 18686.2 / 127754.5] = 1.000 = 100.03%
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[0.83 x 18762 / 125987.6) / [0.8550 x 18635.4 / 128936.5] = 1.000 = 100.02%
[0.83 x 18762 / 125987.6) / [0.8654 x 18584.7 / 130118.5] = 1.000 = 100.04%
[0.83 x 18762 / 125987.6] / [0.8762 x 18523.8 / 131300.5] = 1.000 = 99.99%
[0.83 x 18762 / 125987.6} / [0.8871 x 18462.9 / 132581} = 1.001 = 100.05%
[0.83 x 18762/ 125987.6] / [0.890 x 18447.2 / 132884.4] = 1.000 = 100.04%

... Corrected gallon value = (0.830/current SG) x Actual gallon required

. Magnetrol Switch

This calculation uses fuel oil specific gravity (0.83 SG) for both the low-low and low magnetrol
switch action. Any density changes resulting from the effects of temperature variations are
included in the temperature effects (TE) for the Magnetrol level switches. Therefore, net adverse
effect of PM on the Magnetrol Switches is negligible, (See Attachment 4.5 and Assumption 2.7).
At higher densities, both low-low and low magnetrol switch action would be slightly lower.
PMsg... =(1/8" /0.1 [SG change}) x 0.06 [SG change] = 0.075"
PMsg..= (17 /0.1 [SG change}) x 0.06 [SG change] = 0.6”

. Dipstick

PM for sounding (internal 3” stilling pipe to within 2" of bottom) the tank is attributed to, process
turbulence (if pump is running or tank is being filled) and or uncertainty in identification of wet to
dry interface due to wicking on the dipstick. This PM value cannot be calculated, therefore, a
value of +0.50" will be used in the evaluation. This value is considered conservative enough to
include Readability error of approximately 1/4 of 1/16th of an inch or 0.0156".

) Uehling indicators

Historically, the required fuel volume was calculated at a SG of 0.83 to maximize the required
galions value. The Uehling indicators are calibrated for a SG of 0.86. Density changes due to
temperature increases or decreases will result in an increase/ decrease (respectively) in the actual
tank level. However, the level indication, because it is based on head pressure, will remain aimost
unchanged and will therefore reflect the effective level relative to EDG run time. This is due to the
increase in BTU/gallon (or Lbs of fuel/gallon). The effect of density changes due to temperature
changes on the fuel available for EDG running time requirements are considered to be negligible.

For the required level indication, the actual gallon value is sufficient to provide the fuel inventory
required to meet the EDG running time requirements, regardless of SG value. If the SG is less
than 0.86, the uncorrected read elevation, and gallons, would be less than actual height and
gallon value. If the SG is greater than 0.86, then the uncorrected read elevation, and gallons, is
more than actual height and gallon value. If the SG >0.86, then the potential difference in SG from
the calibrated 0.86 value will impact the total net heat value of unusable fuel 0il below the switch
actuation point, see sect. 7.2.1.2,

7.2.1.1  Uehling Indicators - Process impact for fuel oil SG (SGe)

The impact per £0.01 of SG changes is approximately 1.16% change in elevation reading (and
resultant gallons), or a total of approximately +/-3.5% of reading for allowed SG span of 0.83 to 0.89.
PM for indicator includes readability.

SG, =100 (0.87 - 0.85/0.86) = 2.32% tor a 0.02 SG change at any specitic value
SG, =2.32% /2 = +1.16% for a +0.01 SG change (The SGe has linear impact on gallons)

Operators use graphs TC-25B or TC-25D to convert the indicated EDG tank level to gallons. The
graphs identity the SG correction calculation to be used for a corrected tank level to achieve the +50
gallon accuracy identified in IP3-RPT-EDG-01632.

Corrected inch value = (0.860/current SG) x Actual inch reading from LI
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. 7.21.2 Indication SG error at low-low switch setpoint evaluation (SGie 1)

At the low-low switch setpoint (17.17) the process error is small, both for level and gallons required.
For a nominal setpoint (from Section 12.1) of 17.1", the L1 is 20.17" (Low valus for Tank 33, Tank
31 & 32 would be approximately 1” lower - See Table 1 for slope correction). From REF 3.12 the
indicator does not measure level below 6" from the tank bottom. Therefore, measured head (mh)
@ Ll

mh = (20.17" - 6.0") = 14.17" (See Table 1)
SGis 1 = Indication Error = SG. x mh
SGie1 =t 1.16% x (0.03/0.01) x 14.17" = £0.492" [for £0.03 SG]
The following is the potential impact on required indicated galions due to SG >0.86
SGic i = £0.492” = +0.5” [rounded, max. SG, ., change, or +36, round to 40, gallons required]
7.213 Indication SG error at Low switch setpoint evaluation (SGie )
From REF 3.12 the indicator does not measure level below 6" from the tank bottom. For a
nominal switch setpoint of 87.0" the Ll is 89.27" for tank 31 & 32, 90.07" for tank 33 (See Table 1
for slope correction). Therefore, measured head @ LI (mh) = (90.07" - 6.0") = 84.07"
SGie) = Indication Error = SG, x mh
SGie = Indication Error = + 1.16% x 84.07" = +0.975" [per +0.01 SG, +2.93" max. change
+0.03 SG]
. 7.21.4  Bounding indication SG error evaluation

For bounding level at top of tank (108”) @ LI (mh) = (108" - 6.0") = 102"
Bounding Indication Error =+ 1.16% x 102" = £1.18" [per +0.01 SG, +3.5” max. change +0.03 SGJ

Theretore, indication could be 3.5” lower than actual when the tank is full of fuel oil @ 0.83 SG, or
3.5” higher than actual when the tank is full of fuel oil @ 0.89 SG.

7.2.2 Other Dipstick Uncentainties (Indicator Readability)
Readability effect (Approximately 1/4 of 1/16th of an inch, the smallest marking) for the Dipstick is
included in the PM value (See Section 7.2.1).

7.2.3 Uehling Indicator PM for indicator readability, for use in this Calculation
Readability effect for the manometer (Approximately 1/4 of 1/4 of an inch) is included in the PM
value for the Uehling indicators (See Section 8.1.8). For conservatism a value of 1.25 x RA will be
used to envelope readability error of .0625" and any unidentified PM uncentainties (pump running
turbulence, etc.).
RA = level at the indicator + 1/8" (see Section 8.1.1)
PM=210.16"

! 8.0 MODULE UNCERTAINTY

8.1 Level Switch (LC-1204S, LC-12058 & LC-1206S) -Magnetrol model A-153-FTDM (Reference 3.19
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8.1.1

8.1.3

& See Attachment 4.2) {e,) for LOW-LOW level (17.1" pump protection level) & (e;) for LOW level
(87" or 87.5” for low level alarm)

Level Indicator, Dipstick (es)

Level Indicator (L}-1133, LI-1134 & LI-1135) -Uehling model 55R173 (tank 31 & 32 @ 87.5" level -
e,), (tank 33 @ 87" level - e5), (tank 31 & 32 @ 17.1" level - eg) & (tank 33 @ 17.1" level - e7)
Reference Accuracy (RA)

. Magnetrol Switch

Magnetrol specifies an accuracy of +1/4" for the actuation diaphragm and switch
(See attachment 4.4)

. Dipstick

Based on Engineering Judgment, an accuracy value of £1/16" is applied for this device
(the smallest marking).

. Uehling indicators

Uehling specifies an accuracy of +1/8" of level measurement (See attachment 4.13)

Drift (DR)

Past performance Data is not available and vendors do not provide a drift factor for these devices.
Based on Engineering Judgment, for devices of this type, it is assumed that drift is accounted for
in (RA). Therefore, a value of 0.0 will be used for DR in this evaluation.

Temperature Effect (TE)

. Magnetrol

Each EDG FOST tank is located underground, with the switch housing flange
approx. 38” above the tank cylinder. The temperature of the fuel cil (density,
viscosity) affects the displacer point of action. Normal environment of the EDG
underground FOST tank location is 35°F - 110°F [use 70°F +/-40°F] (See
Attachment 4.2).

The Magnetrol installation drawings show the switch settings at temperature from 100° to
300°F. Compensation to 30°F is by extrapolating the 100° and 200° values. Values are
approximately 0.5" per 100°F.

TE = + (40°F) X 0.5" /100°F (See Assumption 2.1)
TE=+02"

. Dipstick

For the Dipstick indicator the TE is not applicable

. Uehling

For the Uehling indicators the TE is not applicable (See attachment 4.13)
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8.1.4

8.1.5

8.2

8.2.1

Measurement and Test Equipment uncertainty (MTE)

Magnetrol switches

MTE,: Tape measure (or Dipstick), accuracy +1/16"
MTE,: When taking measurements, an error due to flex in the tape measure or flex in the cable

can occur. Therefore, an error of +1/2" is a conservative estimate. Due to this
conservative estimate indicator Readability is not evaluated as a separate uncertainty.

MTE = x (MTE,? + MTE;%) ™"

MTE = + (0.0625% + 0.5°) "2
MTE = + 0.5"

Dipstick
MTE for the dipstick is not applicable

Uehling Indicators

Calibration is not required; therefore, MTE for the Uehling indicators is not applicable (See
attachment 4.13)

As-Left Tolerance = (ALT) NOTE: ALT is equal to Calibration Tolerance (CT).

Magnetrol switches

The As-Left Tolerance is the technician precision in setting the tolerance of a device during
installation or veritication. The instrument surveillance procedure for these switches does
not presently require measuring or resetting of the displacers.

Since no specific instrument calibration procedure is approved for LC-1204S, LC-1205S or
LC-1206S, the As-Leit tolerance will be evaluated based on Assumption 2.5.

ALT = 2.4 x (RA)

ALT = 2.4 x (0.25")
ALT = +0.60"

Dipstick
ALT for the Dipstick is not applicable

Uebhling indicators

Calibration is not required; therefore, ALT/CT for the Uehling indicators is not applicable
(See attachment 4.13)

Magnetrol Level Switch Uncertainty (e;) & (e2), and As-Found Tolerance (AFT)

LOW-LOW Level Switch (Lower Displacer) uncertainty (/)

&1 = £ (RA? + DR®+ TE*+ MTE? + ALTY)"?
e = (0.257 + 0.0% + 0.20% + 0.50 + 0.60%)"
e =+ 0.84"
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. 822 LOW Level Switch (Upper Displacer) uncertainty (eg)

The value of e, is based on the uncertainty associated with the LOW-LOW Level displacer, which
is similar to the LOW Level Displacer, therefore e, is the same as the e, value.

e2 =+ (612)1/2
e, = + (0.84%)"2
e, =+0.84"

The LOW-LOW Level setting & LOW Level setting relationship has impact on the fuel oil inventory
between the two displacer settings. Since the low-low and low switch As-Found values, with
uncertainty are used for evaluating available fuel oil, there is no need to separately evaluate the
uncertainty of the difference between the values.

8.2.3 As-Found Tolerance (AFT) for the Magnetrol Switches

8.3

8.4

9.0
9.1
9.1.1

As-Found Tolerance (AFTz for the Magnetrol Switches will be determined by:
AFT =+ (RA? + DR? +ALT%)'?

AFT = £ (0.25% + 0.0° +0.60%)"?

AFT = + 0.65"

Level Indicator (dipstick direct reading) Uncertainty (es).
The dip stick direct reading Lijlgcertainty only includes RA (see 8.1.1)
) .

e; = + (RA%"™ = + (0.0625
o3 = + 0.0625"

[

Level Indicator Uncertainty - Manometer/Bubbler Reading (e4/ €5/ e/ €7)
The dip stick direct reading uncertainty only includes RA (see 8.1.1)

85 = 04 = 6 = €7 = + (RA%) 2 = 4 (0.125%)"?

es=es=eg=¢e;==+0.125"

CALCULATE CHANNEL UNCERTAINTY
Magnetrol Switch (LS)

FOR LOW-LOW SWITCH SETTING (CU,):

CU; = + (PMsay. 2 + PE2 + &2+ IRE?®)'? +B"
CU, = + (0.075% + 0>+ 0.84%+ 0°)"2 20" (see Section 7.2.1 & 8.2.1)
CU, =+ 0.84"

FOR LOW SWITCH SETTING (CU.):
CU, ==+ (PMEG.LQ + PE2+ &%+ IRE?%)"2 +B"

CU, =+ (0.6° + 07+ 0.842 + 0%)"? +0" (see Section 7.2.1 & 8.2.2)
CU; =+1.03"
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9.2
9.2.1

Uehling Indicator - Manometer/Bubbler Reading

Evaluate CU,/CUs/CUg/CU- - For Tank 31, 32 & 33

9.21.1 FORLIATLOW LS SETTING: (CU./CUs) - [without correction for SG]

€4 = €5 = level at the indicator + 1/8" (see Section 8.1.1)
PM=+RAx 125

PM=+0.125"x 1.25 = 0.15625" - Round to 0.16”
PM=+x0.16"

CU4 = CUs = £ (e, + PMH)"2 = £ (0.125% + 0.16%)= £+ 0.2"
CU,=CUs=x0.2"

9.2.1.2 FOR LIAT LOW-LOW LS SETTING: (CU¢/CU,) - {without correction for SG]

&g = ©; = level at the indicator + 1/8" (see Section 8.1.1)
PM=xRAx1.25

PM =% 0.125" x 1.25 = 0.15625” - Round to 0.16”
PM=%0.16"

CUg = CU; =+ (e, + PM)"2 = + (0.125% + 0.16%) 2=+ 0.2"
CUs = CU7 =2 0.2"

9.2.2 Evaluate CU,/CUs/CUs/CU; - For Tank 31, 32 & 33 ~ [corrected for SG]

9.3

9.2241 Evaluate CU, (tank 31 & 32) & CU;s (tank 33) (@ TS LOW Setpoint)

CU, and CUs have essentially the same considerations at 6804 gallon (87" & 87.5") alarm value -

e, = e5 = level at the indicator + 1/8" (see Section 8.1.1)
PM=+0.16"

CU, = CUs = + (8,2 + PM? + SGi )12

CU, = CUs = + (0.125% + 0.16%+ 2.93%)"2 = + 2.94* - Round to 2.95"
CU4 = CU5 =+ 2.95"

9.22.2  Evaluate CUs (tank 31 & 32) & CUy (tank 33) (@ TS LOW-LOW Setpoint)

CUg and CU; have essentially the same considerations at 17.1” pump shut off value -
RA =level at the indicator + 1/8" (see Section 8.1.1)

es = &7 = level at the indicator + 1/8" (see Section 8.1.1)
PM=10.16"

CUg = CU; = + (RA? + PM?+ SGie 1 Y)'2

CUg = CU; = £ (0.125% + 0.16%+ 0.59)"2 = + 0.5397" - Round to 0.55"
CUg = CU; = + 0.55"

FOR DIPSTICK LEVEL INDICATION (TANK SOUNDING)

The dip stick (direct reading) uncenaint¥ includes e; (see 8.3) & PM (see 7.2.1).
CU; = + (€32 + PM?)'? + (0.0625% + 0.50%)"2
CU,; = + 0.5" [This reading is uncorrected for any SG effects]
CU; =+0.5" (see section 8.3)
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10.0 EDG TANKS
10.1 EVALUATE ERROR DUE TO TANK SLOPE FOR TABLE 1 - [Ref. At 4.12 - IP3-RPT-EDG-01632]

10.1.1 EVALUATE ERROR DUE TO SLOPE OF TANK NO. 31 AND NO. 32
The change in height over horizontal 51.0" is 1.0625" (See Attachment 4.12)
TAN ¢ = 1.0625" = 0.0208333
51.0"
o @ = 1.1935° (tank tilt in degrees)

Determine AH Between The Tank Centerline and The Pump Location

The distance between the centerline and the pump is 61.0" (Ref. 3.7.2)
AH =TAN ¢ x 61.0" = .. 0.0208333 x 61.0" = 1.2708"

. For any height at the tank centerline (H), the height at the pump will be H-1.2708" (INPUT
FOR TABLE 1)

Determine AH Between The Tank Centerline and The Level Switch Location

The distance between the centerline and the level switch is 79.0" (Ref. 3.7.2)
AH =TAN ¢ x 79.0" = .. 0.0208333 x 79.0 = 1.6458"

-~ For any height at the tank centerline (H), the height at the level switch is H-1.6458"
(INPUT FOR TABLE 1)

Determine AH Between The Tank Centertine and The Level Indicator Location

The distance between the centerline and the level indicator is 30.0" (Ref. 3.7.2)
AH =TAN ¢ x 30.0" = .. 0.0208333 x 30.0 = 0.6249"

.. For any height at the tank centerline (H), the height at the level indicator is H+ 0.6249"
(INPUT FOR TABLE 1)

Determine AH Between The Tank Centerline and The Sounding Tube Location

The distance between the centerline and the Sounding Tube is 81.0" (Ref. 3.7.2)
AH =TAN ¢ x 81.0" = .. 0.0208333 x 81.0 = 1.6875"

.. For any height at the tank centerline (H), the height at the sounding tube is H+ 1.6875"
(INPUT FOR TABLE 1)
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. 10.1.2 EVALUATE ERROR DUE TO SLOPE OF TANK NO. 33
The change in height over 51.0" is 1.4375" (See Attachment 4.12)

TAN ¢ = 1.4375" = 0.0281863
51.0"

- ¢ = 1.6145° (tank tilt in degrees)

Determine AH Between The Tank Centerline and The Pump Location

The distance between the centerline and the pump is 61.0" (Ref. 3.7.2)
AH =TAN ¢ x 61.0" = .. 0.0281863 x 61.0" = 1.7194"

. For any height at the tank centerline (H), the height at the pump will be H-1.7194" (INPUT
FOR TABLE 1)

Determine AH Between The Tank Centerline and The Level Switch Location

The distance between the centerline and the level switch is 79.0" (Ref. 3.7.2)
AH=TAN ¢ x 79.0" = .. 0.0281863 x 79.0 = 2.2267"

.. For any height at the tank centerline (H), the height at the level indicator is H-2.2267"
‘ (INPUT FOR TABLE 1)

Determine AH Between The Tank Centerline and The Level Indicator Location

The distance between the centerline and the level indicator is 30.0" (Ref. 3.7.2)

AH =TAN ¢ x 30.0" = .. 0.0281863 x 30.0 = 0.8456"

~. For any height at the tank centerline (H), the height at the level switch is H+ 0.8456"
(INPUT FOR TABLE 1)

Determine AH Between The Tank Centerline and The Sounding Tube Location
The distance between the centerline and the sounding tube is 81.0" (Ref. 3.7.2)

AH =TAN p x 81.0" = . 0.0281863 x 81.0 = 2.2831"

-. For any height at the tank centerline (H), the height at the sounding tube is H+ 2.2831"
(INPUT FOR TABLE 1)
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10.2 DETERMINE EDG FUEL REQUIREMENT

Technical Specification Task Force Change Traveler TSTF-501A identifies allowed standard format
changes to Technical Specifications to identify need for 7 days of EDG fuel oil storage, and AOT if only
6 days of EDG fuel oil storage is maintained. The 6 day and 7 day terms replace actual gallon values to
minimize future Technical Specification changes and allow the 50.59 controlled site procedures and
programs to control and justify the required volumes.

Fuel is to be stored in site tanks for operation of each EDG for total of either 6 or 7 days (144 or 168
hours) at 24 hour maximum profile. Site tanks are defined as the local EDG FOST and other site tanks,
which are maintained to the same fuel oil standards, and would contain the EDG oil until transferred to
the EDG FOST. Existing IP3 Technical Specification required volume for each EDG is 5365 gallons,
based upon minimum safeguards loading for 48 hours. Prior EDG fuel oil calculations identified 5871
gallons required to operate the EDG at nameplate loading for 48 hours. After review of the required
volumes, size of the EDG FOST, and the fuel oil used during EDG required testing, it was decided that
fuel oil for 40 hours of EDG operation at 24 hour maximum profile would provide adequate fuel oil while
allowing for required testing without requiring unreasonable frequency of EDG FOST refill.

From reference 3.10, we have the following information regarding fuel oil required for each EDG:
[24 hour maximum profile is ¥z hour @ 2000KW, 2 hour @ 1950KW & 212 hour @ 1750KW]

o 23,940 gallons, @ SG of 0.83, for 7 day (168 hour) operation at 24 hour maximum profile

. 20,520 gallons, @ SG of 0.83, for 6 day (144 hour) operation at 24 hour maximum profile

) 6,840 gallons, @ SG of 0.83, for 48 hour operation at 24 hour maximum profile

o 141 gallons/hr, @ SG of 0.83, at 100% (1750KW) EDG loading

The required number of gallons to run the EDG for a specified time varies based upon the actual SG of
the fuel oil to be used, based upon the mass and volumetric low {net) heat available. The relationship
may be approximated by the following formula:

[Gallons @ 0.83 SG] x 0.83 / [actual SG] = Gallons @ actual SG
6,840 gallons & 141 gal/hr at 0.83 SG is equivalent to:

6,601 gallons & 136 gal/hr at 0.86 SG or

6,376 galions & 131.5 gal/hr at 0.89 SG

10.2.1 Required fuel oil for 40 hours operation of an EDG [part of 144 and/or 168 hour requirement]

Fuel oil for 40 hours of EDG operation at 24 hour maximum profile is stored in each EDG FOST:
6,840 galions — (8 x 141 gallons) = 6,840 — 1128 = 5,712 gallons @ SG 0.83
6,601 gallons - (8 x 136 gallons) = 6,601 — 1088 = 5,513 gallons @ SG 0.86

Less than 5,712 gallons @ 0.83 SG [or equivalent] will cause entry into associated FSAR/TRM AQT

10.2.2 Required tuel oil be stored in tanks other than the EDG FOST - for an additional 128 hours
operation of an EDG [part of 144 hour (6 day) and/or 168 hour (7 day) requirement]

Fuel for 128 hours (168-40) of EDG operation at 24 hour maximum profile stored in other site tanks:
23,940 gallons — 5,712 gallons = 18,228 gallons @ SG 0.83 for each EDG

Less than 18,228 usable gallons @ 0.83 SG [or equivalent] for any EDG will cause entry into associated
FSAR/TRM AOT and needs to be evaluated for impact on Technical Specification Requirements. A
minimum of 36,456 gallons (2x 18,228, for two IP3 EDG operable), and a minimum of 54,684 gallons
(3x 18,228, for three IP3 EDG operable), is required to be stored in tanks other than the EDG FOST.
Reduction below the 7-Day required amount, by up to 3,420 gallons @ SG 0.83 results in 6-Day AOT
entry for the specified EDG. 6840 (for 48 hours)/2 = 3420 (for 24 hours)

GT2/GT3 Fuel Qil Tank volume is 583 gallons/inch, and is equipped with a Varec 2500 ATG measuring
tape (accurate to +/-0.5”). The required IP3 gallons should include an additional 1,000 gallon allowance
tor reading accuracy, and a minimum log reading of 55,684 gallons for 3 EDG operable (NO AOT).
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10.3

EDG F.O. Day Tank Considerations

There are 3 EDG (Emergency Diesel Generator) Fuel Oil (FO) 175 gallon Day Tanks, one for
each EDG. The EDG Fuel Oil Day Tank has level switches which actuate when the tank level
is at specific levels, Level Switches (LC-1207S, LC-1208S & LC-1209S):

e 90% [Fill valve opens on decreasing level or closes on increasing levelj,
e 65% [EDG FO storage tank transfer pump start (auto stop between 65% & 90% rising
level)} and
e 50%/30% [EDG day tank low level alarm, see CR-IP3-2011-05558 for conflicting
information]

Evaluate the EDG Fuel Oil Day Tank volumes at 65% and 50%/30% to identify the time EDG
may operate at EDG 100% Load (1750 KW) before day tank empties, with no EDG FOST
transfer pump makeup.

EDG Fuel Oil Day Tank volume: 65% x 175 gallon = 113.75 gallons
EDG Full Load fuel usage: 141 gallons/hr, @ SG of 0.83 [Reference 3.10]

. Therefore: 113,75 gals x 60 min /hr = 48.4 minutes to tank empty
141 galions/hr

EDG Fuel Oil Day Tank volume: 50% x 175 gallon = 87.5 gallons
EDG Full Load fuel usage: 141 gallons/hr, @ SG of 0.83

~. Therefore: 87.5 gals x 60 min /hr = 37.2 minutes to tank empty
141 gallons/hr

EDG Fuel Oil Day Tank volume: 30% x 175 gallon = 52.5 gallons
EDG Full Load fuel usage: 141 gallons/hr, @ SG of 0.83

.. Therefore: 52.5 gals x 60 min /hr = 22.3 minutes to tank empty
141 gallons/hr
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110  ANALYTICAL LIMIT (AL) OR NOMINAL PROCESS LIMIT (NPL)

No AL is established in the FSAR or Technical Specifications.

The IPEC underground FOST was not designed to hold seven days' worth of ultra low sulfur fuel oil
with the EDG operating at its maximum load profile conditions. Thus, the strategy has always been
that to meet the seven day EDG run stipulation of Regulatory Guide 1.137, the FOST would be
provided with fuel oil on an as needed basis from an on site reserve supply. Because of this strategy
with respect to the necessity of re-filling the FOST, in addition to the seven day time, IPEC also
contains in its current licensing basis a 48 hour EDG operating time period specifically related to the
initial FOST fuel oil usable volume. It is not cited in nor is it a requirement of Regulatory Guide 1.137.
This IPEC specific interim time period must also be addressed by the License Amendment Request
(LAR) process. FOST fuel oil usable and stored volumes, and the corresponding EDG run time, will
change. The newly determined FOST volumes and assaciated EDG run time will not be put in the
Technical Specifications but will be placed in the Technical Specification Bases or the FSAR/TRM.

This calculation is to support a planned Technical Specification Amendment request associated with
EDG FO volumes in accordance with TSTF-501A. Technical Specifications would identity the need
for 7 days and/or 6 days worth of fuel, to be stored in each EDG FOST and other on-site tanks. There
is then a need to place a specific EDG FOST volume requirement in a 50.59 controlled document,
such as the FSAR/TRM or Technical Specification Basis. Reference 3.10 indicates the EDG FOST is
not large enough to store 48 hours worth of useable fuel [past Technical Specification requirementj,
so the basis for a new volume will be established in this calculation.

. 11.1  PROCESS LIMIT (NPL) FOR EDG FOST (FSAR/TRM):

Considerations -

Maximum volume in any EDG FOST is 7650 gallons to prevent flooding of the local indicators, per

3-SOP-EL-009.

Unusable fuel gallons based upon allowed as-found for pump shut-off switch (section 13.1).

5712 usable gallons of fuel oil for 40 hours operation of EDG operation at 24 hour rating (section 10.2.1).

Additional fuel volume in each EDG FOST to account for periodic testing of each EDG will be based on

approximately six hours of full load testing operation (TS SR 3.8.1.2 & 3.8.1.3 or retumn to service testing):
141 gal/hr [100%, 1750KW] x 6 hours = 846 gallons @ 0.83 SG

Therefore, FSAR/TRM Process Limit will be 5712 [@ 0.83 SG] useable gallons of fuel oil (or 5513 gallons
@ 0.86 SG) to be stored in each EDG FOST, which would provide for 40 hours of EDG operation at 24
hour maximum profile load and 18,228 useable gallons of fuel oil for 128 hours of EDG operation at 24
hour maximum profile to be stored in other site tanks (Sect. 10.2.1).

11.1.1 NPL for FSAR/TRM value for EDG FOST usable gallons - Dipstick

Tank 33 Tank 31 & 32 Using Dipstick
5712 5712 Useable gallons [40 hours @ SG of 0.83] (Sect. 10.2.1)
956 915 * Unusable gallons [Difference due to tank tilt] (Sect. 13.1)
20 20 Coating of tank — margin (Ref. 3.2 & 2.14)
6688 6647 Total gallons @ SG 0.83

* Tank unusable gallons are based upon the allowed As-Found value for pump shut-off switch.

For Tank 31 & 32

NPL = 5712 usable gals, 6647 gals in the tank (See Table 1)
NPL = 87.69898 @ the sounding tube (round to 87.7")

NPL = 87.7” For Tank 31 & 32
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For Tank 33

. NPL = 5712 usable gals, 6688 gals in the tank (See Table 1)
NPL = 88.87515" @ the sounding tube (round to 88.88")
NPL = 88.88" For Tank 33

11.1.2 NPL for FSAR/TRM value for EDG FOST usable gallons - Indicator
Tank 33 Tank 31 & 32 Using Uehling Indicators [Calibrated at 0.86 SG]

5513 5513 Useable gallons [40 hours @ SG of 0.86) (Sect. 10.2.1)
956 915 * Unusable gallons [Difference due to tank tilt] (Sect. 13.1)
20 20 Coating of tank — margin (Ret. 3.2)
40 40 Margin & Specitic Gravity (SG) - (Sect7.2.1.2)
50 50 Indication accuracy (Ref. 8.4.1)
6579 6538 Total galions @ SG 0.86

* Tank unusable gallons are based upon the allowed As-Found value for pump shut-off switch.

For Tank 31 & 32 -

NPL = 5513 usable gals, 6538 gallons by indicator in the tank, @ SG 0.86 (See Table 1)
NPL = 85.16” on the Indicator (round up to 85.2") [86.2" @ SG 0.86 at the sounding tube]
NPL = 85.2" on the Indicator - For Tank 31 & 32

For Tank 33 -

NPL = 5513 usable gals, 6579 gallons by indicator in the tank, @ SG 0.86 (See Table 1)
NPL = 85.93" on the Indicator (round up to 85.95") [86.8" @ SG 0.86 at the sounding tube]
NPL = 85.95" on the Indicator - For Tank 33

. 11.2 NOMINAL PROCESS LIMIT (NPL) FOR LOW-LOW LEVEL DISPLACER SETTING LIMIT:

To protect the fuel oil transfer pumps from the damaging effects of vortexing, the IP3 FSAR and the
manufacturer pump submergence data indicates a low level pump cut-off of 12" (See Attachment 4.3).
This protection contributes unusable gallons in the tanks, and is different due to tank slope (0.50" for
tank 33 and 0.375" for tank 31 & 32) from the switch down to the pump.

From the Rockaway Tank drawing and the Gould Pumps outline drawings; the pump suction is 3.875"
above the tank bottom as shown below (Reference 3.7 (2) & (3)).

108
(T) + 78 - 129.75 + 2 - 0.375 = 3.875"

The tolerance on all pump dimensions is +1/8" or +1/8" per 5', which ever is greater. The total
dimensional error applied will be +3/8", (ref. 3.7 (3))

Theretore, for pump protection the NPL will be based on the manufacturer’s submergence value plus
distance from tank bottom plus the dimensional error.

NPL = 12" + 3.875" + 0.375" = 16.25"

For Tank 31 & 32
NPL = 16.250" @ the pumps [15.875 @ the switch],
NPL = 788 gals in the tank (See Table 1)

For Tank 33
NPL = 16.250" @ the pumps [15.7427 @ the switch],
NPL = 818 gals in the tank (See Table 1)
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’ 11.3 NOMINAL PROCESS LIMIT (NPL) REVISED LOW LEVEL DISPLACER SETTING LiMIT:

Maximum level in any EDG FOST is 7650 gallons to prevent flooding of the local indicators, per
3-SOP-EL-009

Fuel volume required to account for periodic testing of each EDG will be based on approximately six
hours of full load operation per TS SR 3.8.1.2 & 3.8.1.3 or return to service testing:

141 gal/hr [full load operation] x 6 hours = 846 gallons @0.83 SG
NPL for alarm to be based on maximum level minus the fuel allowance for testing is:

7650 — 846 = 6804 gallons @0.83 SG
11.3.1 Nominal process limit (NPL) - Low Level Alarm value to protect FSAR/TRM value

By design, an alarm will be actuated when there is 6804 gallons of fuel in any EDG FOST. (Ref 3.13)

For Tank 31 & 32

NPL = B6.58466" @ the switch

NPL = 6804 gals in the tank (See Table 1).

NPL = 86.585" (round to 86.6") - For Tank 31 & 32
NPL = 86.6"

For Tank 33
. NPL = 86.00376" @ the switch
NPL = 6804 gals in the tank (See Table 1)

NPL = 86.004" (round to 86.0") - For Tank 33
NPL = 86.0"
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12.0

12.1

DETERMINE SETPOINT (TS)

TS = NPL = (CU + Margin)
Positive values of CU is used for process variables that decrease towards the analytical limit.

LOW-LOW LEVEL DISPLACER SETPOINT SETTING:

Nominal TS of 17.1” @ the switch was implemented for tanks 31, 32, & 33 in 1994

12.1.1  Lower Displacer Setting for pump protection - For Tank 31 & 32

TS =NPL + CU - For Tank 31 & 32
TS =15.875" + 0.84" (See Section 11.2 and 9.1.1)
TS =16.715" @ the switch = 844 gals - Calculated setting (round to 16.77)

Implemented - For Tank 31 & 32 (see TABLE 1)
TS =17.1" @ the switch = 870 gallons

Existing implemented setting is conservative.

12.1.2 Lower Displacer Setting for pump protection - For Tank 33

TS =NPL + CU - For Tank 33
TS =15.7427" + 0.84" (See Section 11.2 and 9.1.1)
TS = 16.5827" @ the switch = 875 gals - Calculated setting (round to 16.6")

Implemented - For Tank 33 (see TABLE 1)
TS =17.1" @ the switch = 910 gallons

Existing implemented setting is conservative.

12.1.3 Lower Displacer Setting - LOW-LOW switch field setting, TS =17.1" (see Section 12.1)

12.2

Level switch displacer calibrations referenced from tank bottom to bottorn of displacer. From the
Magnetrol installation drawing (Att. 4.2), the lower switch transfers on decreasing level of at least
1.125" (1 1/8") above the bottom of the lowser displacer. Therefore the bottom of the lower displacer
will be the setpoint (TS, ow.cow) minus 1.125";

LOW-LOW field setting = 17.1" - 1.125" = 15.975" From the Tank Bottom to the Bottom of the
Displacer (TBBD)
LOW LEVEL DISPLACER SETPOINT SETTING:

This evaluation for the Upper Displacer Setting Limit will consider 6804 gallon alarm identified in
Section 11.3.

12.2.1 Upper Displacer Setting for low level 6804 gallon alarm setting - For Tank 31 & 32

TS = NPL + CULQW
TS =86.585" + 1.03" (See Section 11.3.1 and 9.1.2)
TS =87.615" @ the Switch, Rounded to 87.6"

For Tank 31 & 32 (see TABLE 1) 6874 gallons
TS = 87.6” @ the Switch = 6874 gals = 89.9" @ indicator = 90.95” @ scunding tube (See TABLE 1)
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' 12.2.2 Upper Displacer Setting for low level 6804 gallon alarm setting - For Tank 33

TS =NPL + CULOW
TS = 86.004" + 1.03" (See Section 11.2.2 and 9.1.2)
TS = 87.034" @ the Switch, Rounded to 87.05"

For Tanks 33 (see TABLE 1) 6874 gallons
TS = 87.05" @ the Switch = 6874 gals = 90.1" @ indicator = 91.55” @ sounding tube (See TABLE 1)

12.2.3 Upper Displacer Setting - LOW Level switch field setting (see Section 12.2)

Level switch displacer field settings are referenced from tank bottom to bottom of displacer. From the
Magnetrol installation drawing (Att. 4.2), the upper switch transfers on decreasing level 3.5" (3 1/2")
above the bottormn of the upper displacer. Therefore, the upper displacer will be set at the setpoint
(TSLo) minus 3.5"

Tank 31 & 32 -
For field setting based on 6804 gallons in the tank, TS =87.6" (see Section 12.2.1)
LOW setting = 87.6" - 3.5" = 84.1" From the Tank Bottom to the Bottom of the Displacer (TBBD)

Tank 33 -
For field setting based on 6804 gallons in the tank, TS =87" (see Section 12.2.2)
LOW setting = 87.05" - 3.5" = 83.55" From the Tank Bottom to the Bottom of the Displacer (TBBD)
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. 12.3 TANK LEVEL - FSAR/TRM MINIMUM LOW LEVEL INDICATION:

12.3.1

MINIMUM LEVEL INDICATION - Dipstick

The EDG FOST minimum Dipstick indication required volume is 6647 gallons, @ 0.83 SG, for tank 31
& 32 volume and 6688 gallons, @ 0.83 SG, for tank 33 volume (see section 11.1.1), using the dipstick
@ the sounding tube.

From TABLE 1 this minimum volume is equivalent to 87.7" for Tank 31 & 32 and 88.88" for Tank 33.
The dipstick channel uncertainty (CU) associated with using the dipstick @ the sounding tube is
+0.50". The CU will be added to 87.7" for Tank 31 & 32 and to 88.88” for Tank 33; to determine the
minimum read setting (TS) for the fuel oil to be measured in the tanks in Operations procedures.

TS for Tank 31 & 32

TS=87.7"+CU

TS =87.7" + 0.50" = 88.2"

TS = 88.2" = 6682 gallons (See TABLE 1) - @ 0.83 SG

TS for Tank 33

TS =88.88"+ CU

TS =88.88" + 0.50" = 89.38” (Round up to 89.4")

TS =89.4" = 6726 gallons (See TABLE 1) - @ 0.83 SG

MINIMUM LOW LEVEL INDICATION - Indicator

The EDG FOST minimum Indicator required volume is 6538 gallons, @ 0.86 SG, for tank 31 & 32
volume and 6579 gallons, @ 0.86 SG, for tank 33 volume (see section 11.1.2) when the tank level
indicators are used to obtain level. From TABLE 1 this volume is equivalent to 85.2" at the Level
Indicators for Tank 31 & 32 and 85.95" at the Level Indicator for Tank 33.

The tables (see section 11.1.2) identifying these values already include specific allowances for
indicator uncertainty and SG affects, therefore additional allowances would not be appropriate.
TS for Tank 31 & 32 Indication

TS = 85.2" @ the Indicator = 6538 gallons @ SG 0.86

TS for Tank 33 indication
TS = 85.95" @ the Indicator = 6579 gallons @ SG 0.86
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13.0
13.1

13.2

13.2.1

DETERMINE AS FOUND VALUE (AFV)
LOW-LOW LEVEL DISPLACER AS FOUND VALUES:

The SRSS of RA, DR and ALT will be subtracted from the pump cut-off setpoint (TS) to determine the
minimum As-Found Value for the pump cutoff switch level setting. The SRSS of RA, DR and ALT will
be added to the pump TS for inventory control maximum As-Found Value.

AFV_ =TS+ (RA?+ DR? + ALT‘T’Z
AFV_L = 17.1" + (0.25% + 0 + 0.60%)"?
AFV. =17.1"+ 0.65"

AFV_, = 16.45" (Lower AV for Pump Protection)
AFV .. 4= 17.75" (Upper AV for Inventory Control)

For Tank 31 & 32 (see TABLE 1)
AFV, =826 gals
AFV_ . n=915gals

For Tank 33 (see TABLE 1)
AFVL_L L = 866 gaIS
AFV . 4 =956 gals

LOW LEVEL DISPLACER AS FOUND VALUE:

TS elevation was determined in Section 12.2. To determine the minimum As Found Value for fuel oil
6804 gallon alarm setting; the SRSS of RA, DR and ALT for the switch will be subtracted from the Low
Level Alarm calculated trip setpoint (TS). To determine the maximum As Found alarm value, the
SRSS of RA, DR and ALT for the switch will be added to the the Low Level Alarm calculated trip
setpoint (TS), for impact on tank fill.

As Found Value for Low Setpoint Setting at 6804 gallon alarm setting - For Tank 31 & 32 (see TABLE
1)

AFV, =TS  (RA? +DR? + ALT?)'?
AFV, = 87.55" + (0.25% + 0 + 0.60%)"?
AFV, = 87.55" + 0.65"

AFV_ = 86.9" (Lower AV for Inventory Control)
AFV_, = 88.2" (Upper AV for tank fill)

AFV_ = 6827 gals (Lower AV for Inventory Control)
AFV_,, = 6914 gals (Upper AV for tank fill)

13.2.2 As Found Value for Low Setpoint Setting at 6804 gallon alarm setting - For Tank 33 (see TABLE 1)

AFV, =TS + (RA? +DR? + ALT})
AFV, = 87.05" + (0.25% + 0 + 0.60%)"?
AFV,_ = 87.05" £ 0.65"

AFV_ = 86.4" (Lower AV for Inventory Control)
AFV,,; = 87.7" (Upper AV for tank fill)

AFV, = 6830 gals (Lower AV for Inventory Control)
AFV_ y = 6919 gals (Upper AV for tank fill)
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140 SUMMARY - For 0.83 SG Fuel Oil
EDG FOST TANK CAPACITY: 7,693 GAL (CALCULATED REF. 3.2) 7,700 GAL (DES. SPEC.)

141 LOW-LOW LEVEL DISPLACER SETTING
This Section addresses the LOW-LOW Level Displacer Calculated Setting For Pump STOP and Inventory Control
14,11 TANK 31 & 32

NOMINAL PROCESS LIMIT: 788 GAL (16.25" @ the pumps) (Sect. 11.2)

TRIP SETPOINT (LO-LO): 870 GAL (17.1" @ the switch ) (Unusable Fuel, Pump Protection & Inventory
Control) (Section 12.1)
AS FOUND VALUE: 826 GAL (LO) (16.45" @ the switch); 915 GAL (HI) (17.75" @ the switch)

14.1.2 TANK 33
NOMINAL PROCESS LIMIT: 818 GAL (16.25" @ the pumps) (Sect. 11.2)

TRIP SETPOINT (LO-LO): 910 GAL (17.1" @ the switch) (Unusable Fuel, Pump Protection & inventory
Control) (Section 12.1)
AS FOUND VALUE: 866 GAL(LO) (16.45" @ the switch); 956 GAL (H1) {17.75" @ the switch)

142 LOW LEVEL DISPLACER CALCULATED SETTINGS (Alarm prior to FSAR/TRM minimum value, Operator to
Initiate Tank Refill)

This Section addresses the LOW Level Displacer (Alarm) Calculated Setting Based on 6804 gallons @ 0.83 SG

14.2.1 TANK 31 & 32
NOMINAL PROCESS LIMIT: 6804 GAL (86.585" @ the switch) (Sect. 11.3.1)

ALARM SETPOINT (LO): 6874 GAL (87.55" @ the switch) (CCR ALARM)

AS FOUND VALUE: 6822 GAL (86.85" @ the switch) (Sect. 13.2.1)
14.2.2 TANK 33

NOMINAL PROCESS LIMIT: 6804 GAL (86.004" @ the switch) (Sect. 11.3.1)

ALARM SETPOINT (LO): 6874 GAL (87.05" @ the switch) (CCR ALARM)

AS FOUND VALUE: 6830 GAL (86.4" @ the switch) (Sect. 13.2.2)

115 GALLONS IN EDG F.0. DAY TANK IS NOT CONSIDERED FOR THIS FUNCTION IN THIS CALCULATION
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143 DIPSTICK MEASUREMENT READING TO ASSURE COMPLIANCE WITH FSAR/TRM INVENTORY
14.3.1 TANK 31 & 32

NOMINAL PROCESS LIMIT: 6647 GAL (87.7" @ the sounding tube) (Sect. 11.1.1)

MIN SOUNDED READING: 6682 GAL (88.2" @ the sounding tube) (Sect. 12.3.1)

14.3.2 TANK 33
NOMINAL PROCESS LIMIT: 6688 GAL (88.9" @ the sounding tube) (Sect. 11.1.1)
MIN SOUNDED READING: 6726 GAL (89.4" @ the sounding tube) (Sect. 12.3.1)

144  INDICATOR READING TO ASSURE COMPLIANCE WITH FSAR/TRM INVENTORY
14.3.1 TANK 31 & 32
NOMINAL PROCESS LIMIT: 85.2" @ the Indicator or 6538 gallons @ SG 0.86 (Sect. 11.1.2 & 12.3.1)

14.3.2 TANK 33

NOMINAL PROCESS LIMIT:  85.95" @ the Indicator or 6579 gallons @ SG 0.86 (Sect. 11.1.2 & 12.3.1)
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15.0
16.1

EDG F.0. STORAGE TANK FIELD CALIBRATION CONSIDERATIONS
LEVEL SWITCH DISPLACER CALIBRATIONS

The following is based on field measurements (Att. 4.15) using the bottom of the tank as the reference
point, as shown on drawing FP 9321-05-2990-0. It is not always practical to measure the displacer
positions while they are in the tank, but it is possible to use the mounting flange as the reference and
measure how far down the displacers are to be set on the activating cable. Field measurements were
made to determine the distance from:

Flange to Tank Bottom (DFTB) and

Flange face to the bottom of the displacer (FFBD).
Each tank has a slightly different mounting flange dimension, so each DFTB and FFBD is different.

Tank Bottom to the Bottom of the Displacer {TBBD)
TBBD based upon field measurements, without access to the bottom of the tank, is calculated based
upon the listed DFTB and FFBD values.

The measurement from the flange face to the bottom of the displacer (FFBD) will be determined by
DFTB - TBBD

15.1.1 Field Measurement Review - Lower Displacer Setting - LOW-LOW switch setting, TS =17.1"

(see Section 12.1)

Field value - DFTB Measured  FFBD Measured TBBD (Design)
TANK 31 =  145.0625" 129.0625" 15.975"
TANK 32 = 144.75" 128.875" 15.975"
TANK 33 = 1455 129.625" 15.975"

As-Left Tolerance = +0.60", As-Found Tolerance = +0.65" [comparison of Measured to calculated]

FOR TANK 31
FFBD = DFTB - TBBD (LOW-LOW)
FFBD = 145.0625" - 15.975"
FFBD = 129.0875" (calculated)

FFBD Measured = 129.0625"°
TBBD (measurement based) = 16”

FOR TANK 32
FFBD = DFTB — TBBD (LOW-LOW)
FFBD = 144.75" - 15.975"
FFBD = 128.775" (calculated)

FFBD Measured = 128.875"
TBBD (measurement based) = 15.875"

FOR TANK 33
FFBD = DFTB — TBBD (LOW-LOW)
FFBD = 145.5" - 15.975"
FFBD = 129.525" (calculated)

FFBD Measured = 129.625"
TBBD (measurement based) = 15.875"

All readings are within tolerance.
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. 15.1.2 Field Measurement Review - Upper Displacer Setting - LOW switch setting, TS =87.5" (Tank

15.2

31 & 32) & 87" (Tank 33) (see Section 12.2)

Field value - DFTB Measured FFBD Measured  TBBD (Design)

TANK 31 = 145.0625" 61.5625" 84.1"
TANK 32 = 144.75" 62.75" 84.1"
TANK 33 = 145.5" 62.0" 83.55"

As-Left Tolerance = £0.60", As-Found Tolerance = +0.65" [comparison of Measured to calculated]

FOR TANK 31
FFBD = DFTB — TBBD (LOW)
FFBD = 145.0625" — 84.1"
FFBD = 60.9625" (calculated)

FFBD Measured = 61.5625"
TBBD (measurement based) = 83.5"

FOR TANK 32
FFBD = DFTB — TBBD (LOW)
FFBD = 144.75" - 84.1"
FFBD = 60.65" (calculated)

FFBD Measured = 62.75"
TBBD (measurement based) = 82"

FOR TANK 33
FFBD = DFTB — TBBD (LOW)
FFBD = 145.5" — 83.55"
FFBD = 61.95" (calculated)

FFBD Measured = 62.0"
TBBD {measurement based) = 83.5"

Prior field measurements for Tank 32 are not within As-Left tolerances for the alarm setting.

Conclusions From Field Measurement Review

15.2.1 All AS-Left Measurements for Tanks 31, 32 & 33 LOW-LOW LEVEL settings are within the
ALT requirements for the switches (see Section 8.1.5). Therefore, the pump protection and
inventory control functions of the LOW-LOW Level switch are satisfactory.

165.2.2 All AS-Left Measurements for Tanks 31 & 33 LOW LEVEL settings are within the ALT
requirements for the switches (see Section 8.1.5). Therefore, The Alarm function (6804
gallons) will identify to Operators that action is required to initiate tank refill.

15.2.3 The AS-Left Measurement for Tank 32 LOW LEVEL setting is not within the ALT requirement
for the switch. Therefore, the field setting (TBBD) needs to be changed from 82" to 84.1” to
provide the required Alarm Function (6804 gallons) to properly identify to Operators that action
is required to initiate tank refill. The action, to implement this setting change, is required to
implement the Technical Specification Amendment change.
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TABLE 1 - EDG Fuel Oil height in tank at devices for specific gallons
Slope Effect on Measurements for EDG Fuel Oil Storage Tanks No. 31, 32 & 33

Gallons | H(ln) | H(In) @S. | H(IN) @S. |H(n)@L|{H(n)@L| H(n)@ | H(n)@ | H(iIn) @L | H(In) @L
Tube Tube SW SW, PMP, PMP, IND iND
TK31,82,33|TK31,32,33} TK31&32=r | TK33=H@ {TK318&32=H|TK33 =H @ {TK318&32=H|TK 33=H @ |TK31&32 =H| TK.33=H @
@ecL @ CL @CL+1.6875 | CL +2.2831 |@ CL-1.6458] CL-2.2267 |@ CL-1.2708] CL -1.7194 { @ CL +.6250 | CL + .8456
175.96 6.435 8.1225 8.7181 4.7892 4.2083 5.1642 4.7156 7.06 7.2806
271.21 8.58 10.2675 10.8631 6.9342 6.3533 7.3092 6.8606 9.205 9.4256
378.99 10.725 12.4125 13,0081 9.0792 8.4983 9.4542 9.0056 11.35 11.5706
497.78 12.87 145575 15.1531 11,2242 10.6433 11.5892 11.1506 13.495 13.7156
626.36 15.015 16.7025 17.2981 13.3692 12.7883 13.7442 13.2956 15.64 15.8606!
704.44 16.25 17.9375 18.5331 14,6042 14.0233 14,9792 14.5306 16.875 17.0956)
717.3 16.45 18.1375 18.7331 14,8042 14.2233 15.1792 14.7306 17.075 17.295
755.3 17.0208 18.7083 19.3039 15.375 14.7941 15.75 15.3014 17.6458 17.8664
760.06 17.1 18.7875 19.3831 15.4542 14.8733 15.8292 15,3806 17.725 17.9456
763.66 17.16 18.8475 19.4431 15,5142 14.9333 15.8892 15.4406 17.785 18.0056]
784.5 17.4694 19.1569 19.7525 15.8236 15.2427 16.1986 15.75 18.0944 18.315
787.51 17.5208 19.2083 19.8039 15.875 15.2941 16.25 15.8014 18.1458 18.3664,
795.875 17,6458 19.3333 19.9289 16 15.4191 16.375 15.9264 18.2708 18.4914
812.6 17.8958 19.5833 20.1789 16.25 15.6691 16.625 16.1764 18.5208 18.7414)|
817.58 17.9694 19.6569 20.2525 16.3236 15.7427 16.6986 16.25 18.5944 18.815
826.1 18.0958 19.7833 20.3789 16.45 15.8691 16.825 16.3764 18,7208 18.9414)
844.69 18.3708 20.0583 20.6539 16.725 16.1441 17.1 16.6514 18.9958 19.2164)|
851.91 18.4767 20.1642 20.7598 16.8309 16.25 17.2059 16.7573 19.1017 19.3223
863.43 18.6458 20,3333 20.9289 17 16.4191 17.375 16.9264 19.2708 19.4914
865.53 18.6767 20.3642 20.9598 17.0309 16.45 17.4059 16.9573 19.3017 19.5223
870.3|  18.7458 20.4333 21.0289 17.1 16.5191 17.475 17.0264 19.3708 19,5914
875.3 18.8194 20.5069 21.1025 17.1736 16.5927 17.5486 17.1 19.4444 19.665]|
884 18.9458 20.6333 21.2289 17.3 16.7191 17.675 17.2264 19.5708 19.7914f
908.84 19.305 20.9925 21.5881 17.6592 17.0783 18.0342 17.5856 19.93 20.1506}]
910.33 19.3267 21.0142 21.6098 17.6809 17.1 18.0559 17.6073 19.9517 20.1723)f
915.17 19.3958 21.0833 21.6789 17.75 17.1691 18.125 17.6764 20.0208 20.2414)f
924.27 19.5267 21.2142 21.8098 17.8809 17.3 18.2559 17.8073 20.1517 20.3723|
955.79 19.9767 21.6642 22,2598 18.3309 12.75 18.7059 18.2573 20,6017 20,8223
1061.23 2145 23.1375 23.7331 19.8042 19.2233 20.1792 19.7306 22.075 22.2956
1220.04 23595 25.2825 25.8781 21.9492 21.3683 22.3242 21.8756 24.22 24.4406)
1384.69 25.74 27.4275 28.0231 24.0942 235133 24.4692 24.0206 26.365 26.5856|]
1554.72 27.885 29.5725 30.1681 26.2392 25.6583 26.6142 26.1656 28.51 28.7306}
172962 30.03 31.7175 32.3131 28.3842 27.8033 28.7592 28.3106 30.655 30.8756]|
1908.75 32.175 33.8625 34.4581 30.5292 29.9483 30.9042 30.4556 32.8 33.0206/]
2092.16 34.32 36.0075 36.6031 32.6742 32.0933 33.0492 32.6006 34.945 35.1656
2278.16 36.465 38.1525 38.7481 34.8192 34,2383 35.1942 34.7456 37.09 37.3106
2467.43 38.61 40.2975 40.8931 36.9642 36.3833 37,3392 36.8906 39.235 39.4556|f
2659.62 40.755 42.4425 43.0381 39.1092 38.5283 39.4842 39.0356 41.38 41.6006))
2854.41 42.9 44.5875 45.1831 41.2542 40.6733 41.6292 41,1806 43.525 43.7456
3050.62 45,045 46.7325 47.3281 43.3992 42.8183 43.7742 43,3256 45.67 45,8906
3247.93 47.19 48.8775 49.4731 45.5442 44,9633 45.9192 45.4706 47.815 48.0356)]
3446.93 49.335 51.0225 51,6181 47.6892 47.1083 48.0642 47.6156 49.96 50.1806)|
3646.55 51.48 53.1675 53.7631 49.8342 49.2533 50.2092 49.7606 52.105 52.3256)
3846.45 53.625 55.3125 55.9081 51.9792 51.3983 52,3542 51.9056 54.25 54.4706|
3900.04 54.2 55.8875 56.4831 52.5542 51.9733 52.9292 52,4806 54.825 55.0456||
4046.34 55.77 57.4575 58.0531 54.1242 53.5433 54.4992 54.0506 56.395 56.6156]]
4245.96 57.915 59.6025 60.1981 56.2692 55.6883 56.6442 56.1956 58.54 58.7606|]
4444.97 60.06 61.7475 62.3431 58.4142 57.8333 58.7892 58.3406 60.685 60.9056]
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6 TABLE 1 - EDG Fuel Oil height in tank at devices for specific gallons
Slope Effect on Measurements for EDG Fuel Qil Storage Tanks No. 31, 32 & 33
Gallons H (In) H(n) @S. | H{in) @S. |H(ln)@L|H(In) @ Himm@ | H(in @ | H(In) @L | H (In) @L
Tube Tube SW SwW, PMP, PMP, IND IND
TK31,32,33[TK31,32,33] TK31832=H | TK33=H @ |TK31832=H|TK33 =H @ |TK31&32=H| TK 33=H @ |TK31&32 =H| TK.33=H @

@ CL @ CL ® CL+1.6875 | CL +2.2831 |@ CL-1.6458| CL-2.2267 ]@ CL-1.2708| CL -1.7194 | @ CL +.6250 | CL +.8456
4642.27 62.205 63.8925 64.4881 60.5592 59.9783 60.9342 60.4856 62.83 63.05
4838.49 64.35 66.0375 66.6331 62.7042 62.1233 63.0792 62.6306 64.975 65.1956)
5033.27 66.495 68.1825 68.7781 64.8492 64.2683 65.2242 64.7756 67.12 67.3406]
5225.47 68.64 70.3275 70.9231 66.9942 66.4133 67.3692 66.9206 69.265 69.4856)
5414.73 70.785 72.4725 73.0681 69.1392 68.5583 £9.5142 69.0656 71.41 71.6306})
5600.73 72.93 74.6175 75.2131 71.2842 70.7033 716592 71.2106 73.555 73.7756)

5741 74.567 76.2545 76.8501 72.9212 72.3403 73.2962 72.8476 75.192 75.4126]|
5780 75.026 76.7135 77.3081 73.3802 72.7993 73.7552 73.3066 75.651 75.8716)f
5784.14 75.075 76.7625 77.3581 73.4292 72.8483 73.8042 73.3556 75.7 75.9208}]
5963.27 77.22 78.9075 79.5031 755742 74.9933 75.9492 75.5006 77.845 78.0656))
6121 79.153 80.8405 81.4361 77.5072 76.9263 77.8822 77.4336 79.778 79.9986]]
6137.22 79,353 81.0405 81.6361 77.072 77.1263 78.0822 77.6336 79.978 80.1986}|
6138.17 79.365 81.0525 81.6481 77.7182 77.1383 78.0942 77.6456 79.99 80.2108]]
6160 79.638 81.3255 81.9211 77.9922 77.4113 78.3672 77.9186 80.263 80.4836
6168.73]  79.7458 81.4333 82.0289 78.1 77.5191 78.475 78.0264 80.3708 80.5914)
6176.21]  79.8384 81.5259 82.1215 78.1926 77.6117 78.5676 78.129 80.4634 80.684)
5191.48]  80.0294 81.7169 82.3125 78.3836 77.8027 78.7586 78.31 80.6544 80.875,
6199.64 80.133 81.8205 82.4161 78.4872 77.9063 78.8622 78.4136 80.758 80.9786)
6201.31]  80.1544 81.8419 82.4375 78.5086 77.9277 78.8836 78.435 79.5294 81.0]|
6208.89 80.25 81.9375 $2.5331 78.6042 78.0233 78.9792 78.5306 80.875 81.0956
6215.04f  80.3267 82.0142 82.6098 78.6809 78.1 79.0559 78.6073 80.9517 81.1723))
6216.32]  80.3428 82.0303 82.6259 78.697 78.1161 79.072 78.6234 80.9678 81.1884]
6218.87 80.375 82,0825 82.6581 78.7292 78.1483 79.1042 78.6556 81.0 81.2206|
6220.52|  80.3958 82.0833 82.6789 78.75 78.1691 79.125 78.6764 81.0208 81.2414)
6231.11 805294 82.2169 82.8125 78.8836 78.3027 79.2586 78.81 81.1544 81.375
6238.15]  80.6184 82,3059 82.9015 78.9726 78.3917 79.3476 78.899 81.2434 81.464)
6240.999]  80.6544 82.3419 82.9375 79.0086 78.4277 79.3836 78.935 81.2794 81.5
6248.55 80.75 82.4375 83.0331 79.1042 78.5233 79.4792 79.0306 81.375 81.5956]|
6254.68]  80.8277 82.5152 83.1108 79.1819 78.601 79.5569 79.1083 81.4527 81.6733)
6258.406 80.875 82.5625 83.1581 79.2292 78.6483 79.6042 79.1556 81.5 81.7206])
6266.41]  80.9767 82.6642 83.2598 79.3309 78.75 79.7059 79.2573 81.6017 81.8223]f
6308.2 81.57 83.1975 83.7931 79.8642 79.2833 80.2392 79.7906 82.135 82.3556]|
6472.86 83.655 85.3425 85.9381 82.0092 81.4283 82.3842 81.9356 84.28 84.5006]|
6631.66 85.8 87.4875 88.0831 84.1542 83.5733 84,5292 84.0806 86.425 86.6456]
6636.77]  85.8705 87.558 88.1536 84.2247 83.6438 84,5997 84.1511 86.4955 86.7161
6642.23]  85.9455 87.633 88.2286 84.2997 83.7188 84,6747 84.2261 86.5705 86.7911
6649.46|  86.0455 87.733 88.3286 84.3997 83.8188 84.7747 84.3261 86.6705 86.8911
6651.23 86.07 87.7575 88.3531 84.4242 83.8433 84.7992 84.3506 86.695 86.9156]|
6668.36 86.308 87.9955 88.5911 84.6622 84.0813 85.0372 84,5886 86.933 87.1536]]
6669.49 86.35 88.0375 88.6331 84.7042 84.1233 85.0792 84.6306 86.975 87.1956}
6671  86.3705 88.058 88.6536 84.7247 84.1438 85.0997 84.6511 86.9955 87.2161
6698.24|  86.7255 88.413 89.0086 85.0797 84.4988 85.4547 85.0061 87.3505 87.5711
6707.14]  86.8505 88.538 89.1336 85.2047 84.6238 85.5797 85.1311 87.4755 87.6961
6716.72 87 88.6875 89.2831 85.3542 84,7733 85.7292 85.2806 87.625 87.8456
& 6721 87.059 88.7465 89.3421 85.4132 84.8323 85.7882 85.3396 87.684 87.9046
6728.07]  87.1458 88.8333 89.4289 85.5 84.9191 85.875 85.4264 87.7708 87.9914|
6741 87.319 89.0065 89.6021 85.6732 85.0923 86.0482 85.5996 87.944 88.1646|]
6742 87.342 89.0295 89.6251 85.6962 85.1153 86.0712 85.6226 87.967 88.1876)
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TABLE 1 - EDG Fuel Oil height in tank at devices for specific gallons
Slope Effect on Measurements for EDG Fuel Oil Storage Tanks No. 31, 32 & 33
Gallons | H(n) | H(n)@S. | H(n)@S. |H(n)@L|H(n)@L] Hun)@ | Hn)@ | H(n)@L | H(n) @L
Tube Tube SW SW, PMP, PMP, IND IND
TK31,32,33|TK 31,32,33] TK31832=H | TK33=H @ |TK31&32=H| TK33 =H @ |TK 31832 =H| TK 33=H @ [TK31&32 =M| TK.33=H @
@cL @CL | @cL+16875 | ct +22831 {@cL-16458| cL-2.2267 |@ cL-1.2708} CL 17194 | @ cL+6250 | CL+ 8456
6743.47] 873717 89.05928 89.65488]  B85.72508]  85.14508]  86.10098] 8565238 87.99678 88.21738
§754.97] 873519 89.2085 89.8021 85.8732 85.2923 86.2482 85.7996 88.144 $8.3646]
6757.54 87.57 89.2575 89.8531 85,9242 85.3433 86.2992 85.8506 88.195 88.4156)
6762] . 87.6323 89.3198 89.9154 85.9865 85.4056 86.3615 85.9129 88.2573 88.4779
6762.94|  87.6458 89.3333 89.9289 86 85.4191 86.375 85.9264 88.2708 88.4914)
6781 87.902 89.5895 90.1851 86.2562 85.6753 86.6312 86.1826 88.527 88.7476
6782.77]  87.9268 89.6143 90.2099 86.281 85.7001 86.656 86.2074 88.5518 88.7724|
6784.05 87.945 89.6325 90.2281 86.2992 85.7183 86.6742 86.2256 88.57 88.7906]!
6787.590]  87.9958 89.6833 90.2789 86.35 85.7691 86.725 86.2764 88.6208 88.8414]
6794.46]  88.1024 89.7899 90.3855 86.4566 85.8757 86.8316 86.383 88.7274 88.948]
6799.94 88.174 89.8615 90.4571 86.5282 85.9473 86.9032 86.4546 88.799 89.0196]
6800.17|  88.1757 89.8632 90.4588 86.5299 85.949 86.9049 86.4563 88.8007 89.0213]
6801 88.187 89.8745 90.4701 86.5412 85.9603 86.9162 86.4676 88.812 89.0326]|
6803.75]  88.2267 89.9142 905098 86.5809 86 86.9559 86.5073 88.8517 89.0723]
6808.56 88.299 88.9865 90.5821 86.6532 86.0723 87.0282 86.5796 88.924 89.1446f|
6811.24 88.335 90.0225 90.6181 86.6892 86.1083 87.0642 86.6156 88.96 89.1806)f
6827.89]  88.5767 90.2642 90.8598 86.9309 86.35 87.3059 86.8573 89.2017 89.4223)|
6832.6]  88.8458 90.3333 90.9289 87 86.4191 87.375 86.9264 89.2708 89.4914)|
6640.08|  88.7574 90.4449 91.0405 87.1116 86.5307 87.4866 87.038 89.3824 89.603f]
6848.52|  88.8824 90.5699 91.1655 87.2366 86.6557 87.6116 87.163 89.5074 89.728
6850]  88.8998 90.5873 91.1829 87.254 86.6731 87.629 87.1804 89.5248 89.7454)|
6872]  89.2267 90.9142 91.5098 87.5809 87 87.9559 87.5073 89.8517 90.0723|
6897.28]  89.6058 91.2933 91.8889 87.96 87.3791 88.335 87.8864 90.2308 90.451
6899.98]  89.6458 91.3333 91.9289 88 87.4191 88.375 87.9264 90.2708 90.4914)
6929.24 90.09 91.7775 92.3731 88.4442 87.8633 £8.8192 88.3706 90.715 90.9356,
6936.88]  90.2067 91.8942 92.4898 88.5609 87.98 88.9359 88.4873 90.8317 91.0523]|
6938.14|  90.2267 91.9142 92.5098 88.5809 88 88.9559 88.5073 90.8517 91.0723]
7066.53 92.235 93.9225 94.5181 90.5892 90.0083 90.9642 90.5156 92.86 93.0806||
7195.11 94.38 96.0675 96.6631 92.7342 92.1533 93.1092 92.6606 95.005 95,2256
7313.9 96.525 98.2125 98.8081 94.8792 94.2983 95.2542 94.8056 97.15 97.3706)]
7421.68 98.67 100.3575 100.9531 97.0242 96.4433 97.3992 96.9506 99.295 99.5156}]
7516.94]  100.815 102.5025 103.0981 99.1692 98.5883 99.5442 99.0956 101.44 101.6606||
7597.4 102.96 104.6475 105.2431]  101.3142]  100.7333]  101.6892]  101.2406 103.585 103.8056/]
7659.37]  105.105 106.7925 107.3881]  103.4592)  102.8783]  103.8342]  103.3856 105.73 105,9506,
7692.89 107.25
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Attachment 2 Page 1 of 2
. Magnetrol Drawing D-1257 (FP 9321-05-7214 Rev. 0,1/22/70) " Magnetrol
Installation Dimensions Model A-153F-TDM & A-153-F-E.P.-TDM".
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_‘774‘”’4‘:‘“3‘ & 3 JPa-C‘Lc'EGMa'7I 3 of P

MAGNSTROL' INSTALLATION DIMENSIONS
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. ATTACHMENT 3
Gould pumps Bowl Engineering Data, # 22.13, October 1, 1986,
"Minimum Submergence Required for Vortex Suppression®.
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. ATTACHMENT 4
Telephone Discussion Documentation form, 6/5/91,
A. Cerwin to T. Fricke.
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. ATTACHMENT 5
Telephone Discussion Documentation form, 11/10/93,
F. Granitto to D. Wilson.
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. ATTACHMENT 10

U.S. Environmental Protection Agency (EPA). 1995. Review of Mathematical Modeling for Evaluating Soil
Vapor Extraction Systems. Office of Research and Development, Washington, D.C. EPA/540/R-95-513.

For depths greater than 100 cm, the mean annual soil temperature remains relatively stable throughou
the year and can be estimated from the average shallow ground water temperatures shown in Figure

1.

Average fempetaurn
2 Bhathye
St Westen

fernperature xt
Degrersy ©

Figure 1. Average Shallow Ground Water Temperatures in the United States
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. ATTACHMENT 12

IP3-RPT-EDG-01632, "Operation Graphs, TC-25A through TC-25D Diesel Generator
Fuel Qil Storage Tanks Slope and Specific Gravity Compensation, dated 10/21/95.
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IPI-RPT-EDQ-01833 REV. ¢
ATTRECAMSWT (B
LPYI-Cacc-&G-0r217
Purposes - WP

Y| This rvépart provides the documentatica of the mechodeiagy used %a
correct tha 31, 12 & 31 Diesel Conerstor Fual Dil Storage Tank
Inch va. Galioo Craphs (0perations Orapha TC-25A, ~15B, -25%¢ & -
22D . Tha ariginal graph, Dperation Sraph TC-i5 was based on
Salzelaticn 200 whieh does not conaider tank slope.

21 Enargency Diesel Cenerator (E0GI Level Iadicators L1-31313], LI-
1:3¢ and L1-131)% are calidbratad for ¥, 2 dlasel Fuel with 4
apaclfic gravity of 0.8¢4. Thlp reporct dstajls the Xethodolagy of
when and kow the indicaters can be conpensated for a change in
specific gravity.

Discusaions
Iank Slspe

Calecyletisn I00. Disas] Gaperavaz Fyal Oil Stacage Tanks Capacity
calculaclaen wes performed to produce & grapgh of levwl wversua voiuse of
€wei ail contained fo the EDG Fuel storage tenks. This infornatica was
then used to produce Operations Srvagh TC-15 Rev 0 The EDG fael oil
storage canks wece destgred to be insctalled with & 1* siope over &
werking Glstance of (4°2" distance (refarencs drawving I93v-343-m/0021.
Mith this desiygn wlope the booinal levs! ar tha vectlce] centacline of
cha tenk yields lewel valuyes whizh can be comverted to gallens ualag
Calculstian 200. To measure the noninal level of the diessd Cual eoil
the level irdicator readisge and the dip stiek readinge nesd to be
cargected co B 2enterline level squivalant to coppanaats for tack
#lopw. Caleulation 200 dows not conplder cank slops

During the implenenzazion of MNP 94-3-132 EDG Rev.]1 accual ylope
neasurenents were Caken Zor all three DG fuel oil tanks (3se
attachpent li. Using these measurewents *ax Built® glepe rarzeceion
factors wer# Jdetermined. Ths following rorrectize factors werwe spplied
ts the fevel indicators and dipatbtick ressussasnts to obtain the
mmivalent tank cencarlioe slevation:

Lowsl Indicetor bipatick
31 UG Puel il Sterage Tank o &25" 1.888"°
32 EDC Pusl Dil Storage Tank 0.625" i.588°
33 DG Fuel 011 Starsge Tank 0 uwas* 2.283"

When developing Lhe new grapka the inck ws gallon Turoe was offawt hy
the abave factors since the levsl indicator and dipstick resdings
indicate more fuel due co the tank slope, This wea accorpliahed by
addisgy the correciicn factors te the H colimm af atzachsent 2 of
Talculaziom 290 gince there are di€ferent corrwction facrors
coquirsd for the level indicator and tha dipstick. saparate curves
wore Jeraraled. In additlon meparats curvsg Wera rsquired because ohne
cortection factors for KOG Puel 0il Storage Tamk 31 and 12 wera
Aiffecent than fa: Tamx 13. Attechaent 2 is the tabulatsd inch v
gailons cablex !(Sorrectdd far Tank slapel csed Co develop Zha

page 1 OF 3
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ATracromem™ )2
IF)-KPT-BDO-01632 NEY. @ [FP3-CAce~-64- 00l
} o€ ¥

Dpecratiaons Graphs TC-JSA, -158. -23C and -Z5D.

OQperations Srapha TC-23A through TC-25D indlicate acminsl leve! and
reflect the actus) amounmt of fuel oil in the storages ranka keszed co &
re¢ading that 1s corrected to the lavel sspresentsd st fank centerlines .

spacific Grawicy

ELG Fuel Oi: leval Isdlcatars u1-1133, Lt-11)é4 snd LI-113% have &
calibrated scals tor fuel ol) with & spacitic Qeavity |5G) of 0. A4,
the allaowvabls 24 ravge for Ha. 2 Dimswl fus)] o3l 1s .81 Ta .BS.

In erder to deternine the fusl okl level co Lha 250 gallans instrupent
accuracy, tha [ollavieg caerection for specific graviry deviaclan must

be applisd:
Actual Cospanisared = 2,86 x liodicator anch readang
level i1n inches curremt 56 value

The 50 compenssted gallem reeding can then be chcained by ueliizing
the appxapriace Operaticons Araph {IX-250 or TC-25D).

tn tha past % ymars the 50 has not deviaced by aoce than 2 0.013, This
transletes to & worst case pomsible wrror of 1%0 gallcas. Te allaeviace

Oparatlaog parsonnsel Lro® Applying a 3G conpensation to the Level
‘ indication reading the foilowing has beer applisd:

It che accus) 83 t3 belcw 0.86 the leval imdicazsars will indicate .esze

fyel than is actualiy in the tank, Since the indicarar reading ia ia
Lha 2easesvatlve diractlian, no coreectiss §s reguired

If the 9¢ is aboave 0.86 the imdicatars will indicate mere fuel chan s
actually in the zank. Te coppensate Por tbis conditice. 150 gallane of
oil kad buan added te the Tachnlcal Spacificstion required level. This
150 gallco accounts for 8 5G deviaclon up to 0.BT2. fved theugh the
highaat 3G valus ohsetvwad in cha padt 5 yeurs wes 3. 877 the allowable
55 renge 38 -8) b .89, Tf the BS goes above 0.872 che indicarcw
reaading must ba compensatad fer 93 or che canks mupt be nansally
sounded tt snaurs that the Techoicve)l Specitication reguiramsncs of
gtared foal hias Deen net. Themistry procedurs RE-CA- 045 reguires bBhat

Ehs Contrnl Roeo Superviaar snd the shiit manager be nocifled if che
recorded £G is greater chan 0.872.

Convluslon)

Operacions graphs 7C-29A. -231B. -2% and -2SD rafle2t paminai laval,
the curvex have Desn sdjustad to compeneate tor the acrual rcank
slopes. Caloulaticon 300, Diesel Ceneracor Puel Oil Stersge Tanks
Cagacity calculatian doas not cansider tank slops. atcachoent 2 of

calculacion 200 was adjusted for both cthe lavel indicator and digetick
rmsdings to coapeasats for tenk slops.

DG level indicatara 21-0133.-1134 and -)139 are calibrared for o, 2
tuel oil wich a 8G of 0 85 The gspeclfic gravity can very batusmsn .13
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AT TaLdmERNY (2 -
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9 af 18

and . 8%, To avesucw tha fus] all to the 50 Qallona iaatrument
sceuzacy cthe tndicater reading wast ba conpensated for 55 deviation
fron 0.98. 3f the $6 dropd belaw (.86 & cagractlan i3 noe reguired
becauie tha level 1ndicacor will raad Conservat:vely. For 81 devisziso
batwesn 369 and W71, no 3G cargensatian Lo caQuired bacauge 150
gnllaom of fual was »ided Lo the Technical Specification lavel
requireaesnts tc account faz the passidie wrroe due To LRS indreass o0
§%. PFay 3G graacer than 9.872 cthe level indicator readicg must be
coapensated tor 53 devistion or che IDG fuel ¢il stapaie Tank(x) muat
e panuslly ecianded to snsure Tachnical Speciticarion reguirsmants.

IPI-RPT-EDG-01€33 REY. 0

This intormation will bw utiiized Lo reaclve AMT3 Hunbar 13463,
Caiculation IPI~-CALC-BR-049217 4id not consider the tank slope when
datarnining the unusable fuel volisre when devermining the KRG Stasage
Tanks Setpointa.

Retfarwnced:

MNP 34-3-1)2 EDG Ravw. 1
IPIV-418-1190 Rav. 1
Calculasion 200
Operarions Graph TC-3% Rew, O
cperations Graph TC-25A Bav. ¢
Operatiacs Ceaph T2-25B Rev ©
‘ operations Graph TC-315C Rev. O
Jperatiune Sraph ¥C-250 Bev. D
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1220.04 24.22
1344.69 26.365 fes. 0
1554.72 28 51
1729.62 30.655
1908._7% 2.8
2092.16§ 34 .945
2278.1¢ 37.09
2467 .43 39.231%
2659 .63 11.38
R ho o
30%0. 45,
nn.;: 47.81% £ H o FRM O LuATION
1346.93 49 . 9%
1646.58 §2.105 AT -
INAE .45 54 .25
a04a6.34 56.395
4245 .96 s8.%
4844 .57 60.685
4642.27 £2.81
4838 .49 64.975
5033.27 €7.12
8225.47 £9.26%
s414.73 7.4
5$00.73 73.8583%
5784.14 75.7
5963.27 7% .:48
€134.17 n9.99
§308.2 B2.13%
§4%2.06 §4.28
5631.66 86.425
£784.0% 88.57
5929.24 20,715
1066 .33 92 885
7395.11 9% _00Ss
7313.9 9? 15
7421 .88 39 29%
7818 .94 101.44
7597.4 16,584
1659.37 A05.73
1603 .12 oF 107.25

v Tepsiz  obfaeed 67 urlcrpq]d]rnw

ArRnleuT 2.
E‘).u-; '2_1-#"




IP3-CALC-EG-00217 Rev. 5 EC-32406 Markup Page 53 of 74

QALLONS s (MPe 2.2837)
gé.gs ;;%g ﬂTT"“”M';'“T ‘3
178 .9¢ 2.718 2P cALE- Elm m08Q T
i 19083 o o0 1S
197.79 15 153 D fo
€26.36 11_298
L A
1061 13 2.9 obeRaTIoss  C fAPH TC-25(C%
1220 .04 25.870
na:.ss gnna
1554 .72 0.
1739 .62 Iard 3Z. DN
1904.75 34.458
2093.16 36603
227B.1& 318.748
2467.4) 40. 893
2659 _62 43.038
2054, 41 A5 18) T H omve mw cmcmifon 2eo
3050.62 47.328
3247.93 49.47) AT T 2.
3446.93 51.618
2646 .35 53.76)
3846 .48 $5.908
4046.34 £58.051
TR §0.198
4444 .97 62.343
4642.27 64,308
48318.49 £6.533
5033.27 &8. 719
§22%.¢7 10.923
5434.73 3 063
$600.73 9% 213
STH4-14 77 358
$963.27 79.503
§138.17 91 642
£308.2 83.791
6472 .86 85.938
5433 .66 #4083
&784. .08 20.228
6€929.24 21 313
1066 .43 §¢.318
TiNS. 11 96.683
7139 98 o8
T421.88 1008.9%3
7516, 94 103.098
7897 .4 105.243
7655.6 A% 13971, 2%

e 0SS cotaned by mﬂu—pdq{md

ATTVRHIBST 2.

e £ o b




IP3-CALC-EG-00217 Rev. 5 EC-32406 Markup Page 54 of 74

GALLLNS R0 v, (\“*;¢ ‘lafﬁ;h)
;gs g;;s ATTALFMENT Ja
,g!" 7:2' IP}‘L“-C-EG'N}I?
7:.%1 9.1:% "oer 14
78.99 11.5
‘91.78 13.71% Dama R
3 it o5
Wa.84 20 1% OPERATDLS TV TR b
061.323 22.29%
332004 3414 Pau. b
.384.6Y b I8
E54.72 28 73
.119.62 10.97S
508.78 1).02
Q93-16 315,165
218,18 17.31
4€7.4) 19_4¢55
‘%9 .62 41.8
1854 .41 43 .745%
lnzg.gg :3.395
i3 [ .03 4 ] —
e 334, o B Sntumes 2
1 . .3
86 4% 54.41 ATApeT 2
1Q46.34 56.51%
1 24%.96 58.7¢6
744 .97 £0.50%
42,27 63.05
A38.49 £%.19%
i033.27 67.34
i22% .47 69 .30%
414.73 71.63
800.73 73.71%
1784. 14 15.981
»983.37 TR . 868
138,17 B0 2%
1308 .2 32.35%
5472 .08 $4.5
3831.66 & . ENS
3784.05 28.79
1949.3% 90 .%3%
‘066.53 21.08
193 .11 $5.215%
"3113.9 97 .37
421 .68 #9.515
1516.94 101.66
1597 .4 103.54%
7659.17 10895
1679.69% &4 197.238

S5 7009 bhaiced "n*]v Muydq*nu

AUt A
o 4 crad




IP3-CALC-§0217 Rev. 5 EC-32406 Markup . Page 55 of 74

31 & 32 DIESEL GENERATOR FUEL OIL STORAGE TANK TC-25A Frev. O
INCHES QN vs. GALLONS OIL
(CHART FOR DIP STICK INCH READING ONLY)
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31 & 32 DIESEL GENERATOR FUEL OiL STORAGE TANK TC-25B Pee O

INCHES OiL vs. GALLONS OIL
{CHART FOR LEVEL INDICATOR iNCH READING ONLY)
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33 DIESEL GENERATOR FUEL OIL STORAGE TANK TC-25C
INCHES OIL vs. GALLONS OIL
(CHART FOR DIP STICK INCH READING ONLY)

Rev. O

. Page 57 of 74
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33 DIESEL GENERATOR FUEL OIL STORAGE TANK TC-25D Rav. 0O
INCHES OIL vs. GALLONS OiL
{CHART FOR LEVEL INDICATOH INCH READING ONLY)
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@ ATTACHMENT 13

FAX MESSAGE, from A.E. Vazquez of Uehling, to R.F. Jones of MDM Engineering,
"Certificate of Calibration" dated 12/18/95.
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Re: (&) Yekiing Gaiaze Model 1IR17S, Seuval Neg, TESH - 78527
Now York Powir Jnhedity PO ShdS648
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@ ATTACHMENT 14

Specification for "Liquid Level Switches", No. 9321-05-252-20, Revision 2,
Pages 3, 4, & 5, dated 9/19/95

AT I8 wBENT 1y
Ir3 -cacc -Eh&~Lazr 1>

€. Detall Ragquizemance fox Displasement-Type Conkeola:
Leem Mo, Bo. Retld, Isalio.. Jsixice
1 1 L-13048 - Fuel Qi1 Sgerags Tash Ne. 21
2 1 Ww-11984 Pual 04t Scareps Tk Ne. 11
3 1 U-12068 - Pual Otl Stovage Tenk Ho. 21
1) 1 1£-1307% - Fusl OL1 Doy Twh . 21
S | 1£-13088 - Fuel i1 Gay Tenk Mo, 12
& 1 LC-1209% - Fusl Of) Day Tsok Mo, 33

1. The tollowing taforsation appliee to ell icems iisted adove:

Fluld: Clasal Pel, %, 2 fusl oil, commroial grede.

Specific Qravicy: O.08 (Ramge 0.89 - 0.84)

Pregauzre: Atwoepheric

Tampetature: 4GPF (Raangs 33 - LOPP)

Typs: Displacamant, top evuating styls, vith 4™ -« 1300 carbon seasl

o flanged conmecticn.

Displazar Disoswxar Llsivarica: A 3" scheduls &0 pips (3,816 inches inside
dimacer) stacdpipe 19 provided i sll tenks
1f destgn comditlons require displecers
largar tham 3" Jimmeter, ths vemdor shall
skata tha mexc larger pipa slee pequlrad o
concnfio tha dlaplacera spd futulah crcrais
pondiag size wounting Elsngua.

Trim & Displucer Kstarfal: Suitabls for pervice snd corditioes stated,

Switches: Dvy coatsct typs micynsgwitches fov 110 volt A.C.-1D mmps.

1. Tha folloving informatinn appliay to itew ooe. 1,3 wmd) tisked sbove:
Trpe of Ceotrnl: Tw level stege, sarvow dcfferemtial sach scaps.
Swuitch Cootacte: U.P.D.T,

Switch Mousimg: Vagorproof, suitable for cucésors, fuily sxpossd ro
wrikher, With Cwo comdult cannacclons.
P. Rquipmeal dod Services to b Purnished by the Seller:

- The salfar shall dasige, Cabvicats and deliver itquid level switches as
spaciiind 1 Seckiea I-2-B aad I-2-C,

. Equipasst snd Sarvicas £o be Porslshed by Othars:
1. Cnlosding and imstallsxion ef equipment.
2. Buternal piplag sod wiring.

Spec. Wo. 9321-08-232-20
Hpae. Ma. 9311.D1-252-20
Fage 1 of ¢
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IPi-cace-EG4-003 19
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Upper Swltch mEiont Tranefer om felling level, cessat oa Tioirng level.
function-slate for fusl raftil,

Lower Switah Action: TUrensfer on fslling lewl, reasec on clil
PUnCE Loa-pump twl-tuC.

Discance from cenk eating to upper sviteh sctuatioa Lave

Dlacance Cros tank sMencing te lowver—swioeW RIGICIDE Tave

lavel,

7 faat+0 {ncap®

plies €0 {temp oo, 6, J ord 6 10ated on puge L.

typs of Contrel: Threw: Levt-veags tandes Lype.

Switch Concacts: 1Vpper amd lower swilch ~ owa {1) S.F,D.T, wich jwitch,
Middte wwicch -~ 2aa (1) B.P.0.T,.

fwiteh Houslsg: Hplash-prool, vith wwe (f) ecanduit connsctiomy,

The following deacription of opatstion tuface to the Level potots a4 defised

om thk thetch an Instrumsne Epae » Bhast No. 3, forwing.® pest of t¥is spasificar!

1.
2.
| B

8.
t B

b,

At lavsl point #1, uppar awiich to trsnefar oa rialog lewsl.
At lami) paint 92, uppar awitch to resst o falilag level.

foam? of liquid lsvel tzival betwysn luval points #1 & P2 to b2 a
winimum; wewday So sBale,

Ab level point ¢3, middle swicch te tzamafer oo falling laval. 7

Niddie muitch to rasat on rising level at tevel polae #I, or amvbhers
bscwesn level poinks #3 & F1.

AE laval poist #5, lowsr selteh to transfer oa Calltmg level.

lover suitch ¢ reest on sistaws view of liquid level above level polax li.
v at sny point betwveeun poimts #3 & M; vnﬂu to -ltliu.

The cheas svitchas will be ussd to provide the fallowisg Feactioos:

Cpper Buiceh: Om ristag leval, closs walvs in F111 lHow to task,
' Ou falling level, opem valwe in £11L ilne to cesh.

Biddle Switch: Om falling Level, start FL11 pumy.
On eining level, step 111 puag.

Lowas Switch: On fxlling iswel, alarm low lewel.
On rising lewel, reses slare.

sm. na, 93!1-5‘5-251-1@
$pec. Bo. 9321-01-252-20
Paja & of §
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AT TACHE T I
IPI= Caic -8 -D87:7
Tofd 3
SECTION [
-] CATTON

Vork Included
Ssllar shall furnish and daliver She equipment hatain epecified,

Acepptiancs tants

1€ sccaptance tasts ara ande, the Owmer will wake them 4t hin
TV exprmia.

Such tasta will be msis alx conehy aftar the squipsast has been
put tabo regular seevies. Condicioas ol cests sadi by cthe Juesy,
prier Lo sccaptancs, shall de wutually established ¥y tha Ssller
#end the Owmar., Additioadl Laits say ba nade vithia dos yaar altar
coumensing opstitioe o datermles vhether tha oquipsine saptd this
specification woder all conditions of operation, Salter will b
glvan the appottuniiy to withdsld theds Lanta 4t his ova sitpanss,
Tostn will ba tompletad withia fiva yeers afesr shipwar of squips
ngnt.

rfemanss

Tha aquipasat supplied shall be of mmple capacity to partors
Lte fuacction edaguatsly umiar che condiltions Merein ipecifled, aad
shall Lm atl ica pares dpechia sutcassiflly at all specifisd coa-
ditions wp €5 and Lncluding the mexinus spacified comditica witheat
wedus nalia, ovachsabing, stvainlag of parte, vasr aof vidretion.

Apac. Na, 933108-252-30
Igec, No, 9331-01-152-20
Page S ol 5
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. ATTACHMENT 15
Telecopy transmittal Sheet IP3, To R. Jones (I&C), From M. Pactong (MECH ENG).
12/1/95
P L1k wrgiizeticg iZTalE-TIEERTY we. UITR5 LEIOD vy al? 5L

AL TRAC HM &N T /5
IF3-CAic~-E£Gg-208317
L ef N

TELECOFY TRANSMITTAL SHEET
IP3 DESIGN ENGINEERING - BLDG. 2
MECHANICAL/CIVIL-STRUCTURAL

. Da:e; l,'?irf& 3/

Serding No: $14-T24-5¢77
Confiemution Nos: 7147361 5147363345

{' Tw. E-n ij\LE‘")
Ted

Fow: 19 K00 qj@_ﬂ.de_‘
Meent - ££NGIE

. Nirmber of pages macindlog Lransmites] sheet;
v Lo d ad a A ach
Y gal LA A ARG Ciu_;l_ ""u._g. Yufoanget (1 f‘i-ﬂ_.! R ¥y}

_Ae 2 f-r\rf‘ -'f-r-mahs-fm‘{ Lﬂa@&l,ﬁzvu‘é oo
Aveoan st Aipieerninl, Lot !,m’ pod b ban

e DMt ey e)  Bh el
( _

ot .
MAeak tacrmd
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STOMME TANKLEVER SETPONTS mpmobya.um_ Date ,__ ...
Prelioinary o Chawed by M ADQeraen Dabe

Calpulanid v Fume + 50 gala: 1‘-;

TRIP SETPQINT {LOW): Tanc A A g g O, VNG LW, ININCATION 574 3 80 GAL}
Tatk 3 Bl1LGA LEIMG LA, (NDICATION T« 30 GAL

3"'
ALOWAB E VALUE: Tark 31 & f{ MATOE UG WL NDICATON (C7« + 50 Gal)
Tark 33 ST QAL HIINVG LWL MECATION :CT = ¢ 30 BAL
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— ™ o R T

. i ABALYTIC A LINST: Tank 3t & g galL LESING VL ANDICATION (C7~ x 10 BAL}
Tame 33 285 QAL LEING LVL SNOCATION XOF = = 50 QALY
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=TLY eong. Nt Nl CTOEOY AiuMdl B wind gaso 3pecllo revsy o) 5.3 e the L of

Po 2 gr wwieh, s
T-4 iower tMCh mansders 0n Jucthamng el of & 'aad 1.328° {1 1,7 sk e bofiDn of the lwni'
¢ wolarer. T‘ummhﬂmumﬂmmﬂhﬂuﬂuw-ﬁﬂ mn.s V025
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ATTACHMENT 9.1 DESIGN VERIFICATION COVER PAGE

Sheet 1 of 1
DESIGN VERIFICATION COVER PAGE
] ANO-1 ] ANO-2 [ iP-2 X 1P-3 ClJAF  []PLP
J enPS vy {1 GGNS [ JRBS Jwa CIneP
Document No. Revision No. | Page | of 4
IP3-CALC-EG-00217 5
Title:

Emergency Diesel Generator Storage Tank Level Setpoints

X Quality Related 1 Augmented Quatity Related
DV Method: B4 Design Review ] Alternate Caiculation ] Qualification Testing
VERIFICATION REQUIRED DISCIPLINE VERIFICATION COMPLETE AND
COMMENTS RESOLVED (DV print, sign,
and date)
Electrical
Mechanical

Instrument and R. A. Schimpf / See IAS /

Control

Civil/Structural

Nuclear

/l
7
1

OO000 X |0

L .
Originator: B. Shepard / See IAS %«4 L%‘q"/ Z/%Z-

Print/Sign/Pz(e After Comments Hdve Been Resofted”

EN-DC-134, Rev. 4



ATTACHMENT 9.6 DESIGN VERIFICATION CHECKLIST
Sheet 1 of 3
IDENTIFICATION: DISCIPLINE:
Document Title: DCivil/'Slructural
Emergency Diesel Generator Storage Tank Level Setpoints gfzcéma‘
Doc. No.: .
[OMechanical
IP3-CALC-EG-00217 Rev. § QA Cat. SR [INuclear
o R. A, Schimpf Sce JAS See IAS Oorher
Verifier: Print Sign Date
Manager authorization for
supervisor performing
Verification,
|
N/A N/A
Print Sign Date
METHOD OF VERIFICATION:

Design Review

Alternate Calculations [] Qualification Test []

The following basic questions are addressed as applicable, during the performance of any design
verification. [ANSI N45.2.11 - 1974] [NP QAPD, Part 11, Section 3][NP NQA-1-1994, Part II, BR 3,
Supplement 3S-1].

NOTE

1.

The reviewer can use the “Comments/Continuation sheet” ai the end for entering any
comment/resolution along with the appropriale question number, Additional items with new
question numbers can also be entered.

Design Inputs — Were the inputs correctly selected and incorporated into the design?

(Design inputs include design bases, plant operational conditions, performance
requirements, regulatory requirements and commitments, codes, standards, field data, etc.
All information used as design inputs should have been reviewed and approved by the
responsible design organization, as applicable.

All inputs need to be retrievable or excerpts of documents used should be attached.

Sce site specific design input procedures for guidance in identifying inputs.)

Yes No (O N/A O
Assumptions — Are assumptions necessary to perform the design activity adequately described and
reasonable? Where necessary, are assumptions identified for subsequent re-verification when the detailed
activities are completed”? Are the latest applicable revisions of design documents wiilized?
Yes ¥ No O N/A O
Quality Assurance — Are the appropriate quality and quality assurance requirements specified?
Yes X No[O N/A O

EN-DC-134, Rev. 4




. ATTACHMENTY 9.6 DeSIGN VERIFICATION CHECKLIST
Sheet 2 of 3

4. Codes, Standards and Regulatory Requirements — Are the applicable codes. standards and regulatory
requirements. including issue and addenda properly identified and are their requirements for design met?

Yes No (O3 N/A O

5. Construction and Operating Experience — Have applicable construction and operating experience
been considered?

Yes 2 No[J N/A 3
6. Interfaces - Have the design interface requirements been satisfied and documented?
Yes No O N/A O
7. Methods - Was an appropriate design or analytical (for calculations) method used?
Yes X No 1 N/A O
8. Design Outpuis - Is the output reasonable compared to the inputs?
Yes X No [ NA O
9. Parts, Equipment and Processes — Are the specified parts, equipment, and processes suitable for
the required application?
Yes O No [O NA R
10. Materials Compatibility — Are the specified materials compatible with cach other and the design
environmental conditions to which the material will be exposed?
Yes ] No O NA R
11. Maintenance requirements — Have adequate maintenance features and requirements been
specified?
Yes R No O N/A [

12. Accessibility for Maintenance ~ Are accessibility and other design provisions adequate for
performance of needed maintenance and repair?
Yes O No[J NA X

13. Accessibility for In-scrvice Inspection — Has adequate accessibility been provided 1o perform the
in-service inspection expected to be required during the plant life?
Yes (1 No[J NA R

14. Radiation Exposure — Has the design properly considered radiation exposure to the public and
plant personnel?
Yes O No O NA ®

15. Acceptance Criteria — Are the acceptance criteria incorporated in the design documents sufficient
1o allow verification that design requirements have been satisfactorily accomplished?
Yes R No (O N/A J

16, Test Requirements — Have adequate pre-operational and subseguent periodic test requirements

been appropriately specified?
Yes NoO N/A O

EN-DC-134, Rev, 4



ATTACHMENT 9.6 DESIGN VERIFICATION CHECKLIST

Sheet 3 of 3

17. Handling, Storage, Cleaning and Shipping — Are adequate handling, storage, cleaning and
shipping requirements specified?
Yes [ No( NA K

18. ldentification Requirements — Are adequate identification requirements specified?
Yes O No [J NA X

19. Records and Documentation — Are requirements for record preparation, review, approval,
retention, etc.. adequately specified? Are all documents prepared in a clear legible manner suitable for
microfilming and/or other documentation storage method? Have all impacted documents been identified
for update as necessary?

Yes (O No 3 NA K

20. Software Quality Assurance- ENN sites: For a calculation that utilized software applications
(e.g., GOTHIC, SYMCORD), was it properly verified and validated in accordance with EN- IT-
104 or previous site SQA Program?
ENS sites: This is an EN-IT-104 task. However, per ENS-DC-126, for exempt software, was it
verified in the calculation?
Yes O No O N/A

21. Has adverse impact on peripheral components and systems, outside the boundary of the
document being verified, been considered?
Yes[] No[O N/A

EN-DC-134, Rev. 4



ATTACHMENT 9.7

DESIGN VERIFICATION COMMENT SHEET

Sheet 1 of 1

Comments / Continuation Sheet

Question
#

Comments

Resolution

Initial/Date

None

EN-DC-134, Rev. 4




