From: sanborn, Scott Edward

To: Dennis, Suzanne; 1P Expert Eval Team; Nanney, Steve (PHMSA); Luketa, Anay; Mohmand, Jamal Ahmed;
LaFleur, Chris; Glover, Austin Michael; Skeen, David; Clark, Theresa

Subject: [External_Sender] RE: [EXTERNAL] IP Expert Full Team Meeting

Date: Thursday, March 26, 2020 3:08:02 PM

All,

SNL’s draft memo documenting the independent evaluation has been uploaded to the BOX site.

Thanks,
Scott

From: Dennis, Suzanne <Suzanne.Dennis@nrc.gov>

Sent: Thursday, March 26, 2020 12:17 PM

To: IP Expert Eval Team; Nanney, Steve (PHMSA); Sanborn, Scott Edward; Luketa, Anay; Mohmand,
Jamal Ahmed; LaFleur, Chris; Glover, Austin Michael; Skeen, David; Clark, Theresa

Subject: [EXTERNAL] IP Expert Full Team Meeting

When: Monday, March 30, 2020 2:00 PM-3:00 PM (UTC-05:00) Eastern Time (US & Canada).
Where: Skype Meeting

Hi all,

We wanted to get the whole team together (including SNL and PHMSA) to go over Sandia’s
independent evaluation, so we can make sure we have a common understanding before we finish
writing up our draft report.

Let me know if this time doesn’t work for you.

Thanks so much!
Suzanne

Trouble Joining? Try Skype Web App

Join by phone

301-415-0333| %) Iﬁ (HQ) English (United States)

Findalo be

(B)(6)
Conference ID

Eorgot your dial-in PIN? | Help




1. Use the first link if you are an NRC user

2. Use the second link if you are not an NRC user

3. Users who dial-in only via phone will not be able to join the meeting until another attendee has
joined by completing step 1 above.

4. If using Skype over Citrix (which is not as optimal a service as VPN), choose the 3rd option “Don’t
join audio” and dial into the meeting from a phone. You will be able to see the video presentation

over the Skype and audio via the phone.



From: sanbarn, Scoft Edward

To: Dennis, Suzanne

Cc: Luketa, Anay; Mohmand, Jamal Ahmed

Subject: [External_Sender] RE: [EXTERNAL] Phone Call Monday
Date: Thursday, March 26, 2020 1:01:58 PM

Hi Suzanne,

We will be ready to send a draft over this afternoon. Can we send the draft (it is OUQ) and then have
the discussion with PHMSA on Monday?

Thanks,
Scott

From: Dennis, Suzanne <Suzanne.Dennis@nrc.gov>

Sent: Thursday, March 26, 2020 10:51 AM

To: Sanborn, Scott Edward <sesanbo@sandia.gov>

Cc: Luketa, Anay <aluketa@sandia.gov>; Mohmand, Jamal Ahmed <jamohma@sandia.gov>
Subject: [EXTERNAL] Phone Call Monday

Hi Scott,

Are you all available for a phone call on Monday with our PHMSA team member? We were thinking
that before you all sent over the report, we could all meet together as team to make sure that
everyone has the opportunity for questions, etc. | understand that this would push back when you
all send the report, but | am ok with that.

Thanks!
Suzanne

Suzanne Dennis
Office of Research
U.S. NRC
301-415-0760



From: Mohmand, Jamal Ahmed

To: Dennis, Suzanng
Subject: [External_Sender] RE: RE: RE: RE: [EXTERNAL] transfarmer darmage threshold
Date: Wednesday, March 25, 2020 11:44:37 AM
Attachments: mageds.pag
image006.o0g
|magef07.a00
imagel0d.pog

Realized you asked about 15 kW/m*2.

Table A-4
Verification of Thermoplastic Heat Flux Exposures
(kWim?) (min) (min)
7 19 19
] 10 10
10.5 6 6
12 4 4
15 2 2
18
Table A-5
Verification of Thermoset Heat Flux Exposu
Heat Flux
(kWim?)
12
15
7
19
21

From: Dennis, Suzanne <Suzanne.Dennis@nrc.gove

Sent: Wednesday, March 25, 2020 8:51 AM

To: Mohmand, Jamal Ahmed <jamohma @sandia.gov>

Subject: RE: RE: RE: RE; [EXTERNAL] transformer damage threshold

Excellent = this is helpfull

From: Mohmand, Jamal Ahmed <jamohma@sandia.gove
Sent: Wednesday, March 25, 2020 10:46 AM

To: Dennis, Suzanne <Suzanne.Dennis@nrc.gov>
Subject: [External_Sender] RE: RE: RE: [EXTERNAL] transformer damage threshold

This is what we should determine it by, this is a statement in 6850, That transformers, which are considered to be motor fires, is fallure is
limited by the failure of it's cables.
And the fact that thermoplastic cables would last 4 minutes at 12 kW/m42 and 19 minutes for thermoset cables,



H.2 Other Equipment

For major components such as motors, valves, etc., the fire vulnerability will be assumed to be
limited by the vulnerability of the power, control, and/or instrument cables supporting the
component. For other cases. the following is recommended:

* If a scenario should arise involving solid-state control components as a thermal damage
target, the failure criteria to be applied in screening are 3 kWm' (0.25 BTU/ft) and 65°C
(150°F). The criteria for ignition of the components will assume properties similar to

thermoplastic cables (0.5 BTU/ft" and 400°F).

¢ Pipes and water tanks constructed of ferrous metal will be considered invulnerable to fire
damage.

*  Passive components (e.g., flow check valves) will be considered invulnerable to fire.

From: Mohmand, Jamal Ahmed

Sent: Wednesday, March 25, 2020 8:12 AM

To: 'Dennis, Suzanne' <Suzanne s @nrc >

Subject: RE: RE; RE: [EXTERNAL] transformer damage threshold

This is not exactly what we're looking for. This is a transformer fire causing a electrical panel failure (within less than a minute).
Still looking for something more applicable.

Table 5.12 * A\ 1{.
Electric Motor Detailed Fire Modeling Results

Target | Direction W | Faetor | Timeto Damage (min)
ECA Horizontal N/A NIA
ECB Horizontal 0.64 0.58
Tray A Vertical | £ N/A N/A
N/A - The target is outside of the 98" arcentile ZO| of the ignition source and it can be screened from the fire PRA
Table 5-14 ‘%}f
Electric Motor Detailed Fire Modelin -
Target ;:r:r:?:%: Distance ( rlﬂ&avll}ﬂﬂn m Time to Damage (min)
ECA | Horizontal %2 194 NiA N/A
ECB Horizontal 0 [1.00] 6.02 025 10
Tray A Vertical .83 [6.00] 97.12 N/A N/A
N/A — The target is oﬁlde of th?&‘“ percentile ZOI of the ignition source and it can be screened from the fire PRA.
From: Dennis, Suzanne <auzanne.[ennls@nrc.goy>
Sent: Wednesday, March 25, 2020 5:50 AM
To: Mohmand, Jamal Ahmed <iamohma @sandia.gov>

Subject: RE: RE: RE: [EXTERNAL] transformer damage threshold

These are the smaller onsite transformers, It is likely that the fire would not directly impact them due to shielding from both the
landscape and buildings onsite.

Suzanne

From: Mohmand, Jamal Ahmed <jamohma@sandia.gov>



Sent: Tuesday, March 24, 2020 11:03 PM

To: Dennis, Suzanne <fuzanoe Dennis@E nregove
Subject: [External_Sender] RE: RE: [EXTERNAL] transformer damage threshold

To clarify are these transformers the large switchyard transformers (iso/multi phase), or are they the small transformers?

This is from velume 2 of Rachelle fire (which is still in public draft).
This section is regarding obstructed radiation, cablas would last 19 minutes (thermoset cables) in an envirenment |ike that. But, the
transformers would be exposed directly,

2.3.3.4 Time-Dépendent Fire Results

Actual trical '(ﬁn fires are not steady-state fires as modeled in the prior section, but
rather of a grawih perlod, a sustained bumning period, and a decay phase. The values for
these p : lectrical cabinets from NUREG/CR-6850 [1] are 12 minutes, 8 minutes. and
19 minutes ectively. Figure 2-27 shows the normalized HRR for a cabinet fire along with the
nermalized increase In wall tamperature. These values were obtained from a Consolidated Fire
Growth and Smoke Transport (CFAST) [25, 26] calculation, At the threshold exposure values
used In the prior section, It takes 13 minutes to damage a cable per the tables In Appendix H of
NUREG/CR-6850 This time is indicated as a shaded region on the plot As seen, the peak wall

Tables A-2 through A-5 has time to cable damage for thermoset and thermoplastic cables. A-2 and A-3 are in terms of temperature A-4
and A-5 are in terms of heat flux,
Thermoplastic cables would last 4 minutes at 12 kW/mA2 and 19 minutes for thermoset cables.

Still looking fer information related to timing of failure of the transformer.

From: Mohmand, lamal Ahmed
Sent: Tuesday, March 24, 2020 8:21 PM

To: 'Dennis, Suzanne' <Suzanne Dennis@nre gov>
Subject: RE: RE: [EXTERNAL] transformer damage threshold

No, I'm not sure how far the transformers are.
Also nat sure if the transformers saw 15 kW/m*2 for a few seconds.

[ belleve in either Nureg 6850 or in Rachelle fire there is a 15 minute delay for failure of electrical panels (both transient failure and
cabinet to cabinel failure). Which is a 15 minute exposure at 317/1000 kW fires. (This is [or ohatructed radiation)
| would presu-me a transformer would survive a few seconds.

Jamal

From: Dennis, Suzanne <Suzanne Dentis@nrcgoys
Sent: Tuesday, March 24, 2020 6:00 PM

To: Mohmand, Jamal Ahmed <jgmobina@sandia.gays
Subject: RE: RE: [EXTERNAL] transformer damage threshold

25kW/mA2 at the source or seen at the transformers? If the transformers anly saw 15 kw/m*2 for a few seconds?

Suzanne

From: Mohmand, lamal Ahmed <z
Sent: Tuesday, March 24, 2020 6:41 PM

To: LaFleur, Chris <aclatle@sandia.gov>; Dennis, Suzanne <Suzanne Dennls@nregovs
Subject: [External_Sender| RE: [EXTERNAL] transformer damage threshold

Typically in my experience in Fire PRAs s that any fire can typically take out any piece of equipment due o the cable impacts that occur
between roughly 300-400 degrees C,

For example z large electrical panel is considered a 1000 kW fire, with a horizontal ZO1 of roughly 5 feet for a 98% fire,
A transient would be 317 kW fire, with a horizonta 20| of roughly 7 feet for a 98% fire,

Both fires would fail the transfarmer in a FPRA world.
Considering a giant fireball of roughly 25 kW/m*2 the transformers would fail.



Thanks,
Jamal

From: LaFleur, Chris <aclzfle@sandiz g

Sent: Tuesday, March 24, 2020 3:42 PM

To: Suzanne Dennis <Suzanne Denpjs@nre gov>; Mohmand, Jamal Ahmed < @ gov>
Subject: Fwd: [EXTERNAL] transformer damage threshold

Hi Suzanne
Because transformers cause so many fires, there's a ton of info on that risk that is drowning my attempts to find damage threshald info
for the transformers as “victims” instead of causes. The attached document at least refers to this ( see page 17). This may be a handy

docurment ta for you to have anyways.

Jamal - see if you are able to find any criteria for failure of transformers exposed to external fire, Maybe deeper in this document or in
FM data sheets on transformer fire protection ( like eriteria for walls between transformers).

Thanks
Chris

Sent from my iPad

Begin forwarded message:

From: Chris LaFleur
Date: March 24, 202 :48:
To: "LaFleur, Chris" <aclafle@sanc oy>

Subject: [EXTERNAL] transformer damage threshold




From: af Chris

To: Dennis, Suzanne

Cc: Mohman mal Ahm

Subject: [External_Sender] Re: [EXTERNAL] EDG Power
Date: Tuesday, March 24, 2020 5:00:43 PM

Hi Suzanne

[ am processing emails backwards, sorry. Yes, that is how I read the schematic below, all
Diesel Generators go through the transformers prior to any loads.

Chris

Sent from my iPad

On Mar 24, 2020, at 11:34 AM, Dennis, Suzanne <Suzanne.Dennis@nrc.gov>
wrote:

Hi Chris and Jamal,

Just wanted to share what | found in the Unit 3 IPE for their EDG power. It looks like
power from the diesels has to go through the onsite (open air) transformers before

being distributed to any loads:

<image003.jpg>

Suzanne Dennis
Office of Research
U.S. NRC
301-415-0760



From: LaFleur, Chris

To: Dennis, Suzanne

Subject: [External_Sender] Fwd: electrical OUO

Date: Tuesday, March 24, 2020 4:55:02 PM

Attachments: Indian-Point-3-system-sourcebook.odf
ATT00001.htm
ATT00002.htm - :
Indian-Point- 3-external-events-gas.pdf | The third attachment is part of
O heval-ext-events oqr |ML12332A210, which is publicly
ATT00004.htm available in ADAMS.
Indian-Point-3-site-plan.pd*
ATTO00005.htm

Suzanne,

Cathy was able to look through our files for schematics for IP. This is what we have at Sandia.
Maybe helpful.

Thanks
Chris

Sent from my iPad

Begin forwarded message:

From: "Farnum, Cathy Ottinger" <cfarnum(@sandia.gov>
Date: March 24, 2020 at 1:21:42 PM MDT

To: "LaFleur, Chris" <aclafle@sandia.gov>

Subject: electrical OUO

| AttachRlaabieiisR eyt
Hi Chris,

| did not find electrical schematics in either the room next to me or the cabinets in the
hall near the Center office for indian Point. | found a table of electrical equipment and
locations, so | am sending the nages to you.

| found electrical schematics for some other plants but not for Indian Point.

Cathy
505-845-7033

fa- @ ;



1.0x10"/ry. ‘Therefore, the licensee concluded that the contribution of external flooding to CDF at IP2 is
extremely small.

In consideration of the PMP, the buildings which contain safety-related equipment and which were also
considered to be susceptible to ponding are the primary auxiliary building, AFW building, turbine building,
and control building. Using the maximum allowable live loading for these buildings, an equivalent maximur
allowable height of water accumulation was calculated and compared against the maximum height of
accumulated rainfall on those buildings. Only the turbine building could experience loads at, or close to, yield.
However, given the conservatisms in the hazard calculation and the remaining margin between yield and actual
failure stress, the licensee judged that the structure would remain intact,

233 Transportation and Nearby Facility Accidents
233.1 Methodology

The IP2 IPEEE submittal has addressed aircraft crashes, as well as water, rail, and highway transportation
accidents. Also, the submittal considers potential impacts of on-site hazardous material inventories.

Airports and airfields within approximately 25 miles of Indian Point were considered in the IPPSS study. The
three closest airports were identified as Mahopac, Ramapo Valley and Peckskill Seaplane Base, out of which
the Peckskill Seaplane Base was judged to pose the greatest hazard to the plant. Using the annual number of
landing and take-off operations at the Seaplane Base, and general aviation accident statistics, the annual
probability of an aircraft hitting any of the plant structures was estimated as 2.4x 10 "/ry. Federal alrways in
the vicinity of the plant were also examined. The annual-frequency of an aircraft using the federal airways in
the vicinity of the plant and accidentally hitting IP2 structures was estimated by the licensee to be 4.6%10™%/ry.

The nearest rail facilities are located approximately 0.9 miles west and 0.6 miles cast of the plant site. The
closest distance to the rail lines from the plant is larger than the stand-off distance. Therefore, the licensee
concluded that TP2 meets the 1975 SRP requirements for rail transportation,

The nearest major road is New York Highway 9 extending north/south and located between one to two miles
east of the plant site. The distance to the road is much larger than the stand-off distance. Therefore, the
licensee concluded that P2 meets the 1975 SRP requirements for road transportation.

The potential consequences of accidents involving barges on the Hudson River are oyerpressure on the
structures due to explosion, fire at the shoreline, and relcase of toxic chemicals. The annual frequency of a
large, rapid spill resulting in a fire at the shoreline was estimated by the licensee to range from 1.0x10"%ry to
1.0x10"%/ry. With respect to potential damage due to detonation of explosive gases, IP2 is located on the shore
of the Hudson River and therefore cannot be screened using the safe stand-off distance criteria, The frequency
of barge accidents resulting in overpressures exceeding 1 psi was determined to be 3.9x10 %/ry.

There are two underground natural gas transmission lines (26-inch and 30-inch diameter) passing through the
P2 site about 1,000 feet from the closest plant structures, The frequency of failure of these pipelines which
could pose a hazard to the plant was stated in the submittal to be about 5.0x107/ry.

A number of toxic chemicals stored at IP2 were identified by the licensee. The major potential hazardous
chemical emission sources are a 10-ton CO, cylinder at IP3, and a 1-ton chlorine cylinder at Peekshill Sewage

Energy Research, Inc. 31 ERI/NRC 97-308
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Figure 6.1-1
Indian Point Units 1 & 2
Site Layout Plan
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TABLE 7.2-2
Examples of Independent/Inhouse IPEEE Review Comments and Resolution

Seismic COMMENT: The details of the Control Building bumper fix installed as a
result of the IPPSS should be reviewed to assure that it provides the basis
for screening out this building failure mode.

RESOLUTION: The as built drawings for the bumper fix were reviewed.
EQE confirmed that bumper fix as installed is appropriate and is adequate
to allow this failure mode to be screened out.

Seismic COMMENT: The structures with HPCLFs below .3g should be
reviewed to determine if the analysis used generic assumptions rather
than plant specific design information, and if so, whether use of plant
specific information could show additional capacity.

RESOLUTION: The two structures with calculated HPCLFs below .3g
are the RWST and Superheater Stack. The stack is unique to Indian
Point and the information used was therefore required to be plant
specific. The RWST used plant specific information except for anchor
bolts material which assumed standard bolts. A review of documents
provided information which supported the assumption that standard
material was used for anchor bolts. A field walk, performed by the Civil
Section of the Con Edison Nuclear Power Engineering Department
confirmed this.

Seismic / Fire | COMMENT:; The risk associated with random failure of the Algonquin
Gas Line has been evaluated in the IPEEE. The potential for damage due
to seismic induced failure of the gas line should also be addressed.

RESOLUTION: This gas line runs west to east through the plant site,
south of the IP3 plant. A review of drawings, discussions with
Algonquin Gas Transmission personnel and specific field walks were
performed to address the potential for seismic induced gas line failure.
Based on the information gathered through this process, EQE evaluated
the the potential for seismic induced failure and demonstrated that this
failure mode could be addressed by applying the screening guidance
rovided in NUREG-1407.

7-5
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Indian Point 3
3.6 ELECTRIC POWER SYSTEM

3.6.1  System Function

The electric power system supplies power to various equipment and systems
needed for normal operation and/or response to accidents. The onsite Class 1E electric
power system supports the operation of safety class systems and instrumentation needed to
establish and maintain a safe shutdown plant condition following an accident, when the
normal electric power sources are not available.

3.6.2  System Definition '

The onsite Class 1E electric power system consists of four 480 VAC buses,
designated 2A, 3A, 5A and 6A. There are three standby diesel generators connected to
three of the four buses. Diesel generator 31 is connected to bus 2A, diesel generator 32 is
connected to bus 6A, and diesel generator 33 is connected to bus SA. Bus 3A is
automatically connected to bus 2A during diesel generator operation, and the two buses are
operated as a unit from a single diesel generator.

Emergency power for vital instruments, control, and emergency lighting is
supplied by four 125 VDC station batteries. The batteries energize four DC distribution
panels. Four 120 VAC instrument buses are connected to the distribution panels through
INVETTErs.

A simplified one-line diagram of the electric power system is shown in Figure 3.6-
1. A summary of data on selected electric power system components is presented in Table
3.6-1. A partial listing of electrical sources and loads is presented in Table 3.6-2.

3.6.3  System Operation

During normal operation, the Class 1E electric power system is supplied by
station service power from the main generator and the 138 kV switchyard. The normal
source for buses SA and 6A is the 138 kV system, via the station auxiliary transformer and
6900 volt buses 5 and 6. The normal source for buses 2A and 3A is the main generator,
via the unit auxiliary transformer and 6900 volt buses 2 and 3. When the unit is not
operating buses 2A and 3A are supplied by the 138 kV system, via switching at the 6900
volt level. The transfer from the preferred power source to the diesel generators is
accomplished automatically by opening the normal source circuit breakers and then
reenergizing the Class 1E portion of the electric power system from the diesel generators.
Following a start command, each diesel generator is designed to reach rated speed and be
capable of accepting loads within 10 seconds, and energizing essential post-accident loads
within 30 seconds.

The DC power system normally is supplied through the battery chargers, with
the batteries "floating" on the system, maintaining a full charge. Upon loss of AC power,
the entire DC load draws from the batteries.

The 120 VAC vital buses normally receive power either from 480 VAC motor
control centers through a step-down transformer or from DC distribution panels through
an inverter.

Redundant safety equipment such as motor driven pumps and motor operated
valves are supplied by different 480 VAC buses. For the purpose of discussion, this
equipment has been grouped into "load groups”. Load group 5A contains components
receiving electric power from bus 5A. Load group 6A contains components powered by
bus 6A. Load group 2A-3A contains components powered by either bus 2A or bus 3A,
These two buses are connected to the same diesel generator and are operated as a unit.

39 9/89



3.6.4

Indian Point 3
S S Criteri

Basic system success criteria for mitigating transients and loss-of-coolant

accidents are defined by front-line systems, which then create demands on support
systems, Electric power system success criteria are defined as follows, without taking
credit for cross-ties that may exist between independent load groups:

-

3.6.5

3.6.6

Each Class 1E DC load group is supplied initially from its respective battery
(also needed for diesel starting)

Each Class 1E AC load group is isolated from the non-Class 1E system and is
supplied from its respective emergency power source (i.e. diesel generator)
Power distribution paths to essential loads are intact

Power to the battery chargers is restored before the batteries are exhausted

Component Information

. Standby diesel generators 3)

1. Maximum continuous rating: 1750 kW
2. 2hourrating: 1950 kW

3. Rated voltage: 480 VAC

4. Manufacturer: Alco

. Batteries (4)

1. Type: Lead-acid
2. Cells: 60

Support Systems and Interfaces

. Control Signals

1. Automatic
The standby diesel generators are automatically started based on:
- Undervoltage on the normal bus
- Safety injection signal (SIS, see Section 3.3)
2. Remote manual
The diesel generators can be started, and many distribution circuit breakers
can be operated from the main control room.

. Diesel Generator Auxiliary Systems

1. Diesel Cooling Water System
Heat is transferred from a jacket water system to the service water system.
Each diesel receives redundant cooling water supplies from the SW "A",
"B" and "C" headers.

2. Diesel Starting System
The air starting system for each diesel is capable of 4 start attempts without
requiring AC power to recharge the starting air accumulators.

3. Diesel Fuel Oil Transfer and Storage System
A 175 gallon "day tank" supplies the relatively short-term (approximately 75
minutes) fuel needs of each diesel. The day tanks are automatically
replenished from separate underground storage tanks during engine
operation.

4. Diesel Lubrication System
Each diesel generator has its own lubrication system.

40 9/89



Indian Point 3

5. Combustion Air Intake and Exhaust System
This system supplies fresh air to the diesel intake, and directs the diesel
exhaust outside of the diesel building,

6. Diesel Room Ventilation System
This system maintains the environmental conditions in the diesel room
within limits for which the diesel generator and switchgear have been
qualified. This system may be needed for long-term operation of the diesel
generator.

C. Switchgear and Battery Room Ventilation Systems

Details on switchgear and battery room ventilation systems have not been
determined.
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Figure 3.6-1. Indian Point 3 6900 and 480 VAC Electric Power System.
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Figure 3.6-2. Indian Point 3 125 VDC and 120 VAC Electric Power System.
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Table 3.6-1. Indian Point 3 Electric Power System Data Summary
for Selected Components

COMPONENT 1D COMP. LOCATION POWER SOURCE |VOLTAGE| POWER SOURGE EMER.
TYPE LOCATION LOAD GRP.

BATT31 BATT BAT31RM DC/31
BATT32 BATT BATRM32 DC/32
BATT33 BATT DGRM31 DC/33
BC-31 BC 33CB MCC39 480 33CB AC/5A
BC-32 BC 33CB MCC37 480 55PAB AG/6A
BC-33 BC 15CB MCC36C 480 15CB AC/2A-3A
BUS2A BUS i15CB DG-31 480 DGRM31 AG/2A-3A
BUS3A BUS 1508 DG-31 - 480 DGRM31 AC/2A-3A
BUS5A BUS 15CB DG-33 480 DGRM33 AG/5A
BUSAA BUS 15CB DG-32 480 DGRM32 AG/6A
CB-2A CB 15CB

CB-3A CB 15CB

CB5A CB 15CB

CB-6A CB 15CB

DC-31 BUS 33CB BATT31 125 BAT31RM DC/31
DC-32 BUS 33C8 BATTa2 125 BATRM32 DC/32
DC-33 BUS 15CB BATT33 125 DGRM31 DC/33
DG-31 DG DGRM31 AC/2A-3A
DG-32 DG DGRM32 AC/6A
DG-33 DG DGRM33 AG/5A
INST-BUS-31 BUS CR INV-31 118 33CB DC/31
INST-BUS-32 BUS CR INV-32 118 33CB DC/32
'INST-BUS-33 BUS CR INV-33 118 DC/33
INST-BUS-34 BUS CR INV-34 118 DC/34
INV-31 INV 33CB DC-31 125 33CB DG/31
INV-32 INV 33CB DC-32 125 33CB DC/32
INV-33 INV 33CB DC-33 125 15CB DC/33
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Table 3.6-1. Indian Point 3 Electric Power System Data Summary
for Selected Components (continued)

COMPONENT 1D COMP. LOCATION POWER SOURCE |VOLTAGE| POWER SOURCE EMER.
TYPE LOCATION LOAD GRP,
INV-34 INV 33CB DC-34 125 33CB DC/34
'MCC36A MCC 55PAB BUS5A 480 15CB AC/5A
MCC368B MCC 55PAB BUSBA 480 15CB AC/6A
MCC36C MCC 15CB BUS2A 480 DGRM31 AC/2A-3A
MCC37 MCC 55PAB BUSBA 480 15CB AC/6A
MCC39 MCC 33CB BUS5A 480 15CB AC/5A




Table 3.6-2. Partial Listing of Electrical Sources and Loads
at Indian Point 3

POWER VOLTAGE | EMERG |POWER SOURCE| LOAD LOAD COMP | COMPONENT
SOURCE LOADGRP| LOCATION |SYSTEM|COMPONENT ID| TYPE | LOCATION
‘BATTa1 125 DC/31 | BAT31AM EP DC-3f BUS [3acs
BATTa2 125 DC/32 | BATAM32 &3 DC-32 BUS |33ce
(BATT33 125 DC/33 | DGRM31 EP DC-33 BUS |15CB
"BUS2A 480 AC/2A-3A | 15CB AC cc-az MDP | CCWPMPRAM
BUS2A 480 AC/2A-3A [ 15CB ECCS |Si-a2 MDP | SIPMPRM |
BUS2A 480 AC/2A-3A | DGRM31 EP MCC3a6C MCC |15CB
BUS2A 480 AC/2A-3A | 15CB PAHRS |CRF-32 FCU |RC
BUS2A 480 AC/2A-3A | 16CB PAHRS | CRF-a2 FCU |RC
[BUS2A 480 AC/2A-3A [ 15CB SW 5W-22 MDP | INTK
BUS3A 480 AC/2A-3A [ 15CB AFW | AFW-31 MOP | 18AFPB
BUS3A 480 AC/2A-3A | 16CB CVCS | CH-CH32 MDP | 55PAB
BUS3A 480 AC/2A-3A | 15CB ECCS |RH-a1 MOP | RHRPMPRM
BUS3A 480 ACI2A-3A | 15CB PAHAS | CRF-34 FCU |RC
BUS3A 480 AC/2A-GA | 15CB PAHAS | CRF-a4 FCU |RC
BUS3A 480 AC/2A-3A | 15CB SW SW-35 MDP | INTK
BUS3A 480 AC/2A-3A | 15CB SW SW-3a MDP | ESWPLTF
BUS5A 480 AC/5A | 15CB AC £C-31 MDP | CCWPMPRM |
BUSSA 480 AC/5A | 15CB CVCS | CH-CHa1 MDP | 55PAB
BUSBA 480 AC/5A | 15CB ECCS |RE-3i MDP |RC
BUS5A 480 AC/5A | 15CB ECCS |skai MDP | SIPMPRM
BUS5A 480 AC/5A | 15CB EP MCC36A MCC | 55PAB
BUSGA 480 AC/5A | 15CB EP MCC39 MCC |33CB
BUSBA 480 AC/BA | 15CB PAHRS | CRF-31 FCU | RC
BUSSA 480 AC/5A | 15GB PAHRS | CRF-31 FCU |RC
BUS5A 480 AC/5A | 15GB PAHRS | CRF-3a FCU |RAC
(BUSSA 480 AC/5A | 15GB PAHRS | CRF-33 FCU |RC
BUSSA 480 AC/5A 15GB PAMRS | CS-31 MDP PAB
BUS5A 480 AC/5A 15CB sSw SW-31 MDP INTK
BUSBA 480 AC/5A | 15GB SW SW-34 MDP | INTK
 BUSBA, 480 AC/5A | 15CB SW SW-37 MDP | ESWPLTF
BUSEA 480 AC/6A | 15CB AC cc-a3 MOF | CCWPMPRM
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Table 3.6-2. Partial Listing of Electrical Sources and Loads
at Indian Point 3 (continued)

POWER VOLTAGE | EMERG |POWER SOURCE| LOAD LOAD COMP | COMPONENT

SOURCE LOADGRP| LOCATION |SYSTEM|COMPONENT ID| TYPE | LOCATION
BUS6A 480 AC/6A | 15CB AFW | AFW-33 MDP | 1BAFPB
BUSBA 480 AC/6A | 16CB CVCS [ CH-CHa3 MDP | 55PAB
"BUSEA 480 AC/6A | 15CB ECCS |RE-32 MDP | RC
BUSGA 480 AC/6A | 15CB ECCS | RH-32 MOP | RHRPMPRM
BUSBA 480 AC/6A | 15CB ECCS |Si-aa MOP | SIPMPRM
BUSBA 480 AC/BA | 150D EP MCC36B MCC | 55PAB
BUSEA 480 AC/6A | 15CB EP MCCa7 MCC |55PAB
BUSEA 480 AC/6A | 15CB PAHRS | CRF-35 FCU |RC
BUSGA 480 AC/6A | 15CB PAHRS | CAF-35 FCU |RC
BUSEA 480 AC/6A | 15CB PAHRS |CS-32 MDP | PAB
BUSEA 480 AC/6A | 15CB SW SW-a3 MDP | INTK
BUSEA 480 AC/6A | 15CB SW SW-36 MDP | INTK
BUS6A 480 AC/6A | 15CB SW SW-39 MDP | ESWPLTF
DC-31 125 DC/a1 | aace EP INV-31 INV__ | 3acB
DC-32 125 DC/32 | 33cB EP INV-32 INV__ |33CB
DC-33 125 DC/3a | 15CB EP INV-33 NV | 33CB
DC34 125 DC/34 | 3acB EP NV-34 NV | 33cB
DG-31 480 ACiZA-3A | DGRMB31 EP BUS2A BUS |15CB
DG-31 480 AC/2A-3A | DGRMa31 EP BUS3A BUS |15CB
DGa2 480 AC/6A | DGRM32 EP BUSBA BUS |15CB
DG-33 480 AC/5A | DGRM33 EP BUSEA BUS [15CB
INV-31 118 DC/31 | aacs EP INST-BUS31 |BUS |CR
INV-32 118 DC/32 | 3ace EP INST-BUS-32 |BUS |CR
INV-33 118 DC/33 EP INST-BUS33 |BUS |CR
INV-34 118 DC/34 EP INST-BUS-34 |BUS |CR
MCC3sA 480 AC/SA | 55PAB AC CC-822A MOV | PPEN
MCC36A 480 AC/5A | 55PAB CVCS | CH-BA31 MDP | 55PAB
MCC36A 480 AC/EA | S5PAB ECCS | RCSeoaA MOV |RC
MCC36A 480 AC/5A | 55PAB ECCS | ACS-894C MOV | RC
MCC36A 480 AC/5A | 55PAB ECCS |RE-1802A MOV |RC
MCC36A 480 AC/5A | 55PAB ECCS | RE-885A MOV | SERVWTRPIT
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Table 3.6-2. Partial Listing of Electrical Sources and Loads
at Indian Point 3 (continued)

POWER | VOLTAGE | EMERG |POWER SOURCE| LOAD LOAD COMP | COMPONENT

SOURCE LOAD GRP| LOCATION |SYSTEM|COMPONENT ID| TYPE | LOCATION
MCC38A 480 AC/5A | 55PAB ECCS | RH-744 MOV | PPEN
MCC35A 480 AC/5A | 55PAB ECCS |RH-745B MOV | RC
MCCaBA 480 AC/5A | 55PAB ECCS | Si-1810 MOV | SIPMPRM
MCC3BA 480 AC/EA | 55PAB ECCS | SI-1852A MOV | PAB
MCC35A 480 AC/5A | 55PAB ECCS |si-747 MOV | RC
MCC3sA 480 AG/5A | 55PAB ECCS | Stea7A MOV | SIPMPRM
MCC3BA 480 AC/SA | 55PAB PAHRS | CS-866A MOV | PAB
MCC36A 480 AC/5A | 55PAB PAHAS |CS-889A MOV |RC
MCC36A 480 AC/SA | 55PAB RCS | ACS536 MOV | RC
MCC38A 480 AC/5A | 55PAB ACS | RCS-730 MOV | RC
MCC388 480 AC/6A | 55PAB AC CC-822B MOV | PPEN
MCC358 480 AC/6A | 55PAB CVCS |CH-112B MOV | PAB
MCC368 480 AC/6A | 55PAB CVCS | CH-BA32 MDP | 55PAB
MCC3sB 480 AC/6A | 55PAB ECCS |RCS894B MOV |RC
MCC36B 480 AC/EA | 55PAB ECCS | RCS894D MOV | AC
MCC36B 480 AC/EA | 55PAB ECCS | RE-1802B MOV | RC
MCC368 480 AC/EA | 55PAB ECCS | RE-8858 MOV | SERVWTRPIT
MCC368 480 AC/EA | 55PAB ECCS | RH-745A MOV | RC
MCC368 480 AC/EA | 55PAB ECCS | SK1852B MOV | PAB
MCC36B 480 AC/6A | 55PAB ECCS | SI-18698 MOV | AC
MCG36B 480 AC/6A | 55PAB ECCS | 5I-638 MOV | RC
MCC368 480 AC/6A | 55PAB ECCS | S1-8568 MOV |RC
MCC368 480 AC/6A | 55PAB ECCS | 5I-856H MOV | RG
MCC368 480 AC/6A | 55PAB ECCS | SI-856J MOV | AC
MCC36E | 480 AC/6A | 55PAB ECCS | Si882 MOV | PAB
MCC36B 480 AC/6A | 55PAB ECCS |si-8878 MOV | SIPMPRM
MCC368B 480 AC/6A | 55PAB ECCS | Sl-e99B MOV |RC
MCC358 480 AC/6A | 55PAB PAHRS | CS-6668 MOV | PAB
MCCaeB 480 AC/6A | 55PAB PAHRS | CS-889B MOV | RC
MCC368 480 AC/6A | 55PAB RCS |ACS-536 MOV | RC
MCC36B 480 AC/6A | 55PAB RCS | RCS-731 MOV | RC
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Table 3.6-2. Partial Listing of Electrical Sources and Loads
at Indian Point 3 (continued)

POWER | VOLTAGE | EMERG |POWER SOURCE| LOAD LOAD COMP | COMPONENT
SOURCE LOADGRP| LOCATION |SYSTEM|COMPONENTID| TYPE | LOCATION
MCC36C 480 AC/2A-3A | 1508 £p BC-33 BC |15CB
Mcca7? 480 AC/6A | 55PAB CVCS | CH-PWa1 MDP | PAB
McCa7 480 AC/6A | 55FAB CVCS | CH-PWaz MDP | PAB
MCCa7 480 AC/6A | 55PAB EP | BGC-32 BC | 33CB
MCC38 480 AC/5A  |33CB EP | BC-31 BC |33CB
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S

10.

11.

12

13.
14,
15
16.
7.
18.

19.

Table 4-1.

15CB
1BAFPB
32AFPB
33CB
46AFPB
55PAB
BAT31RM

BATRM32

CCWPMPRM

CR

CST

CWTRTK

DGBLDG
DGRM31
DGRM32
DGRM33
ELECTNL
ESWPLTF

FSTORBLDG

Definition of Indian Point 3 Building and

Location Codes

Descriptions
15' elevation of the Control Building
18" elevation of the Auxiliary Feedwater Pump Building
32' elevation of the Auxiliary Feedwater Pump Building
33" elevation of the Control Building
46" elevation of the Auxiliary Feedwater Pump Building
55" elevation of the Primary Auxiliary Building

Battery #31 Room, located on the 33' elevation of the
Control Building

Battery #32 Room, located on the 33' elevarion of the
Control Building

Component Cooling Water Pump Room, located on the 41'
elevation of the Primary Auxiliary Building

Control Room, located on the 53' elevation of the Control
Building

Condensate Storage Tank, located outside northeast of the
Reactor Containment

City Water Tank, located outside approximately 1800' east
of the plant.

Diesel Generator Building

Diesel Generator #31 Room

Diesel Generator #32 Room

Diesel Generator #33 Room

Primary Auxiliary Building and Reactor Containment
Emergency Service Water Pump Platform Structure located
over the Unit #1 Discharge Tunnel approximately 100’
northwest of the Turbine Building

Fuel Storage Building
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20.

21,

22.
23.
24,

235.
26.
i R

28,

29.

30.

31

32.

33.

34.

Tﬂb!e 4‘1 "

Codes
INTK

MNSTMPPBRIDGE

PAB
PIPETNL
FPEN

PWST
RC
RHRPMPRM

RWST

SERVWTRPIT

SIPMPRM

SSTFMRYARD

STAGE-AREA-N

SWVP

TB

Definition of Indian Point 3 Building and
Location Codes (Continued)

Descripti

Intake Structure, located at the river - west of the Turbine
Building

Main Steam Pipe Bridge - outdoor structure between the
Reactor Containment and the Turbine Building

Primary Auxiliary Building
Pipe Tunnel from City Water Tank 1o the plant

Pipe Penetration Area - structure with Pipe tunnels between
Primary Auxiliary Building and Reactor Containment

Primary Water Storage Tank
Reactor Containment Structure

Residual Heat Removal Pump Room, located on the 15'
elevation of the Primary Auxiliary Building

Refueling Water Storage Tank, located outdoors
approximately 200' east of the Reactor Containment

Service Water Pit, valve pit located in the Primary Auxiliary
Building

Safety Injection Pump Room, located on the 34' elevation of
the Primary Auxiliary Building
Station Service Transformer Yard - outdoor area enclosed by
the Turbine, Control, and Primary Auxiliary Buildings, and
Reactor Containment Structure

Staging Area - North - outdoor area between the Auxiliary
Feedwater Pump Building and the Condensate Storage Tank

Service Water Valve Pit, located outside approximately 50'
northwest of the Turbine Building

Turbine Building
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Table 4-2. Partial Listing of Components by Location
at Indian Point 3

LOCATION SYSTEM [ COMPONENT ID | COMP
TYPE
15C8 EP DC-33 BUS
1568 EP BUS2A BUS
15CB EP CB2A cB
15CB EP BUSEA BUS
15CB EP CB6A cB
15CB EP BUSGA BUS
15CB EP CB-5A cB
1568 EP BUS3A BUS
15CB EP CB-3A_ CB
15CB EP BC-33 BC
15CB EP MCC36C MCC
T8AFPB AFW AFW-27 XV
TBAFPE AFW AFW-1187 NV
18AFPB AFW AFW-31 MDP
1BAFPB AFW AFW-33 MDP
18AFPB AFW AFW-32 TOP
18AFPB AFW AFW-1139 NV
18AFPB AFW | AFW-405A NV
1BAFPB AFW AFW-406A NV
18AFPB AFW AFW-30 XV
18AFPB AFW AFW-33 XV
18AFPB AFW AFW-64 XV
18AFPB AFW AFW-1188 NV
1BAFPE AFW AFW-1189 NV
18AFPB AFW AFW-4058 NV
[1BAFPD AFW AFW-405C NV
18AFPB AFW AFW-405D NV
1BAFPB AFW AFW-4068 NV
1BAFPB AFW AFW-406C NV
18AFPB AFW AFW-4060 NV
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Table 4-2. Partial Listing of Components by Location
at Indian Point 3 (continued)

LOCATION SYSTEM | COMPONENT ID | COMP
TYPE
33CB EP DC-32 BUS
33CB EP DC-3t aus
(33CB EP BC-31 BC
33CB EP BC-32 BC |
33CB EP TNV-31 INV
[33CB EP INV-32 NV
33CB EP MCC390 MCC
33CB EP INV-33 INV
3308 EP INV-34 INV
(55PAB CVCS | CH-CH31 MDP
(55PAB CVCS | CH-CHa2 MDP
55PAB CVCS | CH-CH33 MDP
G5PAB CVCS | CH-BA31 MDP
[G5PAB CVCS | CH-BA32 MDP
55PAB CVCS  |CH-278 XV
55PAB CVCS | CH-230 XV
55PAB CVCS | CH-283 XV
55PAB CVCS  |CH-235 XV
55PAB CVCS | CH-284 XV
55PAB CVCS  |CH-236 XV
55PAB CVCS | CH-a64 XV
55PAB CVCS | CH-360 XV
(G5PAB CVCS  |CH-3es XV
'55PAB CVCS | CH-267B XV
55P A8 EP MCC36A MCC
55PAB EP MCC368 MCC
(G5PAB EP MCCa7 McC
[BAT31RAM EP BATTa1 BATT
BATAMa2 EP BATT32 BATT
"CCWPMPRM AC cc-a3 MOP
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Table 4-2. Partial Listing of Components by Location
at Indian Point 3 (continued)

LOCATION SYSTEM | COMPONENT ID | COMP
TYPE

[ CCWPMPRM AC ccaz MDP
GCOWPMPRM AC ccat MDP
CR EP INST-BUS-31 BUS
[CA EP | INST-BUS-32 | BUS
CR EP  |INST-BUS-33 BUS
[CR EP INST-BUS-34 BUS
CST AFW AFWS XV
cST AFW AFW-GST TANK
[CWTRTK AFW AFW-CWTR TANK
BaAVaT EP DG31 (e
[ DGAM31 EP BATTaa BATT
"DGAMA32 EP DG-32
DGRM33 EP DG33 0G
ESWPLTF SW SW-37 MDP
[ESWPLTF SW Sw-38 MDP |
ESWPLTF SW SW-39 MDP
[INTK SW SW-22 MDP |
CINTK SW SW-31 MDP |
INTK SW SW33 MDP
[INTK SW SW-a4 MDP
(INTK SW SW-35 MDP |
INTK SW SW-36 MDP
PAB AC CC-HXa1 FX
PAB AC CC-HX32 HX
PAB CVCS  |CH-142 AV
PAB CVCS  |CH-110B NV
PAB CVCS  [CH-111A NV
PAB CVCS | CH-PWaT MOP
PAB CVCS | CH-PWaz2 MDP |
FAB CVCS  |CH-110A NV
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Table 4-2. Partial Listing of Components by Location
at Indian Point 3 (continued)

LOCATION SYSTEM | COMPONENTID | COMP
TYPE
[PAB CVCS  |CH-337 XV
PAB CVCS | CHBAT1 TANK
PAB CVCS  |CH-373 XV
[FAB CVCS  |CH-BATZ TANK
PAB CVCS | CH-288 XV
[PAB CVCS  |CH-1128 MOV
[PAB CVCS | CH-11 XV
PAB CVCS | CH-16 XV
PAB cves CH-12 XV
[PAB CVCS | CH-15 XV
PAB ECCS | Sl-1852A MOV
PAB ECCS | Si882 MOV
PAB ECCS  |SI-1852B MOV
PAB PAHRS | CS-866A MOV
PAB PAHRS | CS-31 MOP
PAB PAHRS [Cs-32 MDP
PAB PAHRS | CS-866B MOV
PAB SW CC-HXaT AX
PAB SW | CCHXal X
(PAB SW CC-HX31 X
PAB SW CC-HXa2 FX
PAB SW CC-HXaz AX
'PAB SW CG-HXa2 FX
PIPETNL AFW AFW-49 XV
"PPEN AC CC-822A MOV
PPEN AC CC-8228 MOV
PPEN ECCS  |RH-744 MOV
PWST CVCS | CH-PWST TANK
AC AC AH-AX31 X
RC AC RH-HX32 HX
87
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Table 4-2, Partial Listing of Components by Location
at Indian Point 3 (continued)

LOCATION SYSTEM | COMPONENTID | COMP

TYPE
RC CVCS | CH-2048 NV
(RC CVCS | CH-204A NV
[RC ECCS | RCS-804A MOV
RC EGCS | RE-WI TANK
RC [ECCS | RE-W2 TANK
RC ECCS | RE-31 MDP
G ECCS | RE-32 MDP |
RC ECCS RE-1802A MOV
RC ECCS RE-18028 MOV
RC ECCS | SI-856A MOV
RC ECCS | Sl-856B MOV
Lﬁc ECCS | ACS-VESSEL RV
RC ECCS | RH-745A MOV
RC ECCS | RH-745B MOV
[AC ECCS | RCS-894B MOV
RC ECCS  |RCS-894C MOV
RC ECCS | ACS894D MOV
AC ECCS | SI-856K MOV
RC ECCS | SI-856H MOV
'RC ECCS SI-856J MOV
AC ECCS | SI-18698 MOV
AC ECCS | Si-6a8 MOV
RC ECCS S1-8998 MOV
RC ECCS  |SI747 MOV
RC PAHRS | CS-889A MOV
AC PAHRS | CS-8898 MOV
Lﬁc PAHRS | CRF-31 FCcU
RC PAHRS | CRF-31 FCU
RC PAHRS | CRF-32 FCU
'RC PAHRS |CRF-33 FCU

88 9/89



Table 4-2. Partial Listing of Components by Location
at Indian Point 3 (continued)

LOCATION SYSTEM | COMPONENTID | COMP
TYPE
RC PAHRS | CRF-34 FCU
FG PAHRS | CRF-35 FCU
RC PAHRS | CRF-32 FCU
[RC PAHRS |CRF-33 FCU
(AC PAHRS | CRF-34 FCU
RC PAHRS | CAF-35 Fcu
‘AC ACS ACS-VESSEL RV |
[RC ACS RCS-730 MOV
(FC ACS ACS-731 MoV
[FRC RCS RCS-536 MOV
AC RCS RCS-456 NV
AC RCS RCS-535 MOV
RC RCS RSC-456 NV
"RHRPMPRM ECCS | RH31 MDP
RHRAPMPRM ECCS RH-32 MDP
RWST CVCS | SFRWST TANK |
"'ﬁWsT ECCS | SFRWST TANK |
AWST 'ECCS | SFRAWST TANK
RAWST [PAHRS | SIFAWST TANK
RWST ‘PAHRS | SFAWST TANK
[SERVWTRPIT | ECCS | RE-886A MOV
'SERVWTRPIT ECCS | RE-885B MOV
" SIPMPRM ECCS SI-31 MDP
SIPMPRM ECCS  [Sk33 MOP
SIPMPRM ECCS  [SI-32 MDP
[ SIPMPRM ECCS  [SI-1810 MOV
SIPMPRM ECCS | SI-BB7A MOV
SIPMPRM ECCS  |si887B MOV
89

9/89



To wignng

Subjact; [Exserral_Sareler | RE: RE| | EXTEANAL | EDG Power
Date: Tuesday, March 24, 2030 212607 PM
Attachmants: gl

‘believe |t is separate front the Appendix & EDG,

Emergency Diesel Generator Electric Power System.

Function. The emergency diesel generator electric power system provides 480-Vac
power to safeguard loads in the event of a loss of offsite power. This system is distinct from
the stand-alone 10CFR50 "Appendix R" diesel generator which provides power in the event of
fire.

From: Dennis, Suzanne <Suzanne Dennis@nre govs
Sent: Tuesddy, March 24, 2020 11:50 AM

Toi Mohmand, Jamal Ahrmed sjamahma@sandia gavs
Ce: Lafleur, Chris <aclafle@sandia.gov>

Subject: RE AE; [EXTERNAL| EDG Power

I1's not mpdeled with that level of detailin the SPAR model

From: Mohmand, damal Ahmed <jamoboa@sandiasiy>

Sent: Tuesday, March 24, 2020 1:41 FM

T Dierinis, Suzanne <alzanne e oy LaFlenr, Chrs caylallesnvandia gavs
Subject: (Extarnal_Sender] RE! [EXTERNAL| EDG Pawer

Is that now it's mad3le 0 (PE SPAR model?

From: Dennls, Suzar he <Guianne
Sent: Tuesday, March 24, 2020 11:34 AM
To: Mahmand, Jama | Ahmed <o e sinn 200 LaFIear, CArs < simelgue
Subject: [EXTERNAL EDG Pawer

Hi Chris and Jamal,

Tt waritad Lo wbies swhial | Tunel i e il UL Lo thesir EBG pawier, 8 looks ke power Trant the diesels las 1o go thraugh the ansite jopen ain) transformers before Bemg dist rituted to any
[GEGH
BV BUS 0 Y S 5 Sy s 2 woKY S 3
ATATION L STATON
iESv“S SERVICE T SEAVICE
TRANEE ORMEH B TRANSFORUER § TRANSFORMER 3 TRANSF DHMER 3
L sa/eA 42/5A %2724 frnn
=) s BUS 54 BUs 24 aus 3a
82/002 S3/E03 ST/DATEA SEG SI/INTIA
NOTE
AL STATION SERVCE
e L oo TRANSFORMERS ARE
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Figure 3.2.2.16 EMERGENCY DIESEL GENERATORS AND 480-Voc DISTRIBUTION SCHEMATIC

Suzanne Dennis
Office of Research
L5 NRC
301-415-0760



From: Monmand, Jamal Ahed
To: Dennis, Suzapne; LaBleur, Chels

Subject: [External_Sender] RE; [EXTERNAL] EDG Power
Date: Tuesday, March 24, 2020 1:41:31 PM

Is that how it's modeled in IPE SPAR model?

From: Dennis, Suzanne <Suzanne Dennis@nrc.gov>

Sent: Tuesday, March 24, 2020 11:34 AM

To: Mohmand, Jamal Ahmed <jamohma@sandiz.gov>; LaFleur, Chris <aclafle@sandia.gov>
Subject: [EXTERNAL] EDG Power

Hi Chris and lamal,

Just wanted ta share what | found in the Unit 2 [PE for their EDG power. It looks like power from the diesels has ta go through the
onsite (open air) transformers before being distributed to any loads:

S.5nV BUS & 6.9¢V BUS 5 B.OKV BUS 2 BOKY BUS 3
TATION u ‘ |J STATION STATION STATION
LL[U ;oml!:[ SERVICE SERVICE SERVICE
TRANSFORMER 6 TRANS® DRMER S TRANSFORMER 2 TRANSF ORMER 3
: B2/8A 52/3A 53724 52/3A
&
= aus s A s 24 . BUS 3A
L e SO o
| W
52/E62 52/EC3 S2/TATSA S2/EG1 52/2AT3A
NOTE:
ALL STATION SERVICE
0632 0033 0G31 TRANSF ORMERS ARE
r— 6.9XV t 4BOV.
| S
S2/3ATRA

Figure 3.2.2.16 EMERGENCY DIESEL GENERATORS AND 480-Voc DISTRIBUTION SCHEMATIC

Suzanne Dennis
Office of Research
U.S. NRC
301-415-0760



From: Lukets, Anay

To: Dennis, Suzanne

Subject: [External_Sender] RE: [EXTERNAL] Quick Call?
Date: Tuesday, March 24, 2020 12:01:40 PM

Hi Suzanne,

| had connectivity issues yesterday, so sorry for the delayed response. The only information that |
didn’t get was the delay time used in ALOHA. | did work backwards to about match Rao’s number
using an 8 minute delay time. So, if he doesn’t remember I'm just going to note this in the memo.
Anay

From: Dennis, Suzanne <Suzanne.Dennis@nrc.gov>
Sent: Monday, March 23, 2020 1:42 PM

To: Luketa, Anay <aluketa@sandia.gov>

Subject: [EXTERNAL] Quick Call?

Hey Anay,
Are you available for a quick call? | just wanted to check-in after our call with Rao.

Thanks!
Suzanne

(B)(E)

Suzanne Dennis
Office of Research
U.S. NRC
301-415-0760



From: Motimand, Jamal Ahmed

To: Dennis, Suzanne

Subject: [External_Sender] RE: [EXTERNAL] FW: Blast radius calculations
Date: Tuesday, March 24, 2020 11:32:45 AM

Suzanne,

Like we briefly discussed yesterday, | was able to replicate the results of both Rao's calculation of the
2300 feet as well as Paul/loe’s calculation of 4100 feet. The only difference between the two is the
amount of gas released which results in largely different results.

In regards to Entergy’s 1100 foot result using the same equations, it is unclear how they arrived at
this number as they did not show the numbers they used. Through some mental gymnastics | can
produce an 1100 foot result, but would require invalid math to arrive there.

| looked at both the Turkey Point and the Calvert Cliffs analysis and did not see the use of the same
equations in the report specifically.

If it is deemed that the equation used is appropriate | would suggest including it directly into Reg.
Guide 1.91.

Thanks,
Jamal

From: Dennis, Suzanne <Suzanne.Dennis@nrc.gov>
Sent: Friday, March 20, 2020 7:11 AM

To: Luketa, Anay <aluketa@sandia.gov>

Cc: Mohmand, Jamal Ahmed <jamohma@sandia.gov>
Subject: [EXTERNAL] FW: Blast radius calculations

Hi Anay,

| know you're focused on the simulation right now, so | don’t want to overwhelm you, but here are
how other people have used RG 1.91. We're trying to see if there is a difference in assumptions or a
problem with the RG. So, if you get a chance, take a look.

Jamal —if you can look these over too — that would be helpfull

Thanks!
Suzanne

From: Skeen, David <David.Skeen@nrc.gov>

Sent: Friday, March 20, 2020 9:03 AM

To: Clark, Theresa <Theresa.Clark@nrc.gov>; Harris, Brian <Brian.Harris@nrc.gov>; Dennis, Suzanne
<Suzanne.Dennis@nrc.gov>; Li, Yueh-Li <Yueh-Lili@nrc.eov>




Subject: FW: Blast radius calculations

All,

FY|— Paul sent these calculations that several folks did using RG1.91. He will likely raise
this issue during our call today.

This one of Paul’'s contentions - that the calculation performed by the NRC was not done
properly.

| know Suanne and Renee have already been looking at the NRC’s calculations. Hopefully,
by reviewing these calculations by others we may be able clarify whether there is a problem
with the actual guidance in RG1.91, or identify where there may be an error in assumptions
used by either the NRC or these external stakeholders.

Thx!

Sent: Fnday, Mafch '2'0 2020 8:54 AM
To: Skeen, David < gqug n@g g g y>

Subject. [Externat Sender] BEast radlus calculatlons

David:

Here are four independent non-QA calculations done by 3 PEs and David Lochbaum using the NRC's
RG 1.91 eguation.

Cell 860-922-3119



From: Mohmand, Jamal Ahmed

To: Dennis, Suzanne
Subject: [External_Sender] RE: [EXTERNAL] FW: SNL
Date: Tuesday, March 24, 2020 11:14:21 AM

I've added the table and write-up as an appendix to Anay’s memo.

Jamal

From: Dennis, Suzanne <Suzanne.Dennis@nrc.gov>
Sent: Tuesday, March 24, 2020 7:10 AM

To: Mohmand, Jamal Ahmed <jamohma@sandia.gov>
Subject: Re: [EXTERNAL] FW: SNL

Hilamal,
Yes, | think the EDGs at the 4000 kg/s is fine.
| agree that | think the RG should include a reference to this report. It's very valuable!

Suzanne

From: Mohmand, lamal Ahmed <jamohma @ sandiz />
Sent: Monday, March 23, 2020 11:04 PM

To: Dennis, Suzanne <Suzanne Dennis@arc.gov>
Subject: [External_Sender] [EXTERNAL] FW: SNL

Do you want the EDGs also at the 4000 kg/s mass flow rate?

Something you might want keep in mind is that Entergy and the NRC both analyzed a 12.5 kW/m*2 fire but,
that’s not a requirement in 1.91 from what | see.

The 12.5 is roughly half what the nominal case is based on this NUREG. It may be beneficial to reference
Nureg 3330 in 1.91 it seems relevant to this process and is not mentioned once.

It provides important siting guidance in the process of analyzing gas pipelines.
Maybe if the safe distance to XYZ is within X feet, do an analysis similar to one done in Nureg 3330,

Which might quell the question of are plants safe if an explosion calculation is wrong, or any unforeseen
explosion accurs. | think if an analysis like this was provided or discussad in this process it would have stymied
some of the issues.

Jamal

From: Dennis, Suzanne <Suzanne. Dennis@nic.goy>
Sent: Monday, March 23, 2020 6:34 PM

To: Mohmand, Jamal Ahmed <jamohma@sandia goy>
Subject: RE: RE: RE: RE: RE: RE: RE: [EXTERNAL] FW: SNL

I think that the bounding flow rate is ok, Given that according to the NUREG, reinforced concrete buildings



can survive for 5 hours at 50 kW/m2, | think it's good to show that even a MUCH higher flow rate is still ok for
safety systems. Could you add a row at 700 meters? That's close to how far away the closest EDGs are.

Suzanne

From: Mohmand, Jamal Ahmed <jamohma@sandia goyv>

Sent: Monday, March 23, 2020 7:12 PM

To: Dennis, Suzanne <Suzanne. Dennis@Arc.gov>

Subject: [External_Sender] RE: RE: RE: RE: RE: RE: [EXTERNAL] FW: SNL

Suzanne,

I've prepared a write-up based on what we discussed today. In doing so | realized that the SOCA fence is only
482 meters from the pipeline according to Entergy (we were looking at 1500 m) earlier this morning.
I've put together this table, using the 4000 kg/s mass flow rate as a bounding value, Which is more than what

is described in the nureg 2000-3200 kg/s. At 44 (50 kwW/m? ) the exposure time is 5 hours.

Let me know if you would rather use a different bounding mass flow rate, or use more accurate distances to
buildings.

Distance Mgt Flow Rodiated ke '"cide."t
Case (m) Rate Power Diameter | Transmissivity Radiation
(ke/s) (kw) (m) (kW/m?)
482 N/A N/A N/A N/A /A
500 0.7 19.6
Sample
1000 1700 4.09E+07 J0% 0.63 4.6
1500 057 >
482 07 CEY
NRC 29 1900 4.57€+07 312 0.7 216
1000 0.63 5.2
1500 0.57 2
482 0.7 44.1
Bounding 0 4000 9.61E+07 452 0.7 415
1000 0.63 10.6
1500 0.57 4.7
Thanks,
Jamal

From: Dennls, Suzanne <Suzanne Dennis@nrc.gov>
Sent: Monday, March 23, 2020 1:30 PM

To: Mohmand, Jamal Ahmed <jamohma@sandia.goy>
Subject: RE: RE: RE: RE: RE; RE: [EXTERNAL] FW: SNL

(bR




From: Mohmand, Jamal Ahmed <jzmohma@sandia gov>

Sent: Monday, March 23, 2020 3:28 PM

To: Dennis, Suzanne <Suzanne. Dennis@Arc.gov>

Subject: [External_Sender] RE: RE: RE: RE: RE: [EXTERNAL] FW: SNL

What's your number, |'ve got 30 minutes,

From: Dennis, Suzanne <Suzanne.Dennjs@nrc.gov>
Sent: Monday, March 23, 2020 1:19 PM

To: Mohmand, Jamal Ahmed <jc amsandi: >
Subject: RE: RE: RE: RE: RE: [EXTERNAL] FW: SNL

Hey Jamal,

I'm free anytime this afternoon. The same skype link should work, or you can give me a call.

Suzanne

From: Mohmand, Jamal Ahmed <jzamol @sandiz >
Sent: Monday, March 23, 2020 3:10 PM

To: Dennis, Suzanne <5 > Dennis@rc gov>

Subject: [External_Sender| RE: RE: RE: RE: [EXTERNAL] FW: SNL
Suzanne,

I've completed the calc, let me know when you have time to go over it.
This was a quick/rough reproduction of the paper, | included the calculation from the example.

Thanks,
Jamal

From: Dennls, Suzanne <5uzanne. Dennis@nre,goyvs
Sent: Monday, March 23, 2020 12:07 PM

To: Mohmand, Jamal Ahmed <jamohma@sandia.gov>
Subject: RE: RE: RE: RE; [EXTERMNAL] FW; SNL

Great! Thank you!

From: Mohmand, Jamal Ahmed <jamohma@sandia gov>
Sent: Monday, March 23, 2020 2:05 PM

To: Dennis, Suzanne <5uUzanne.Dennis@arc.gov>

Subject: [External_Sender] RE: RE: RE: [EXTERNAL] FW: SNL

| am working on re-producing the example calculation, once | do that I'll start applying the numbers related to
the AIM pipeline.

From: Dennis, Suzanne <Suzanne.Deonis@nre.gov>



Sent: Monday, March 23, 2020 11:57 AM
To: Mohmand, Jamal Ahmed <jamohma@sandia gov>
Subject: RE: RE: RE: [EXTERNAL] FW: SNL

Interesting! I'm looking at it and thinking about it too...it seems like something we should be able to use.

From: Mohmand, Jamal Ahmed <jamohma@sandia.gov>
Sent; Monday, March 23, 2020 1:09 PM

To: Dennis, Suzanne <Suzanne Dennis@rc.gov>
Subject: [External_Sender] RE: RE: [EXTERNAL] FW: SNL

| fergot to mention that the Nureg specifically discusses pipeline explosions.
Stating that a 36 inch pipeline daes not pose a significant hazard at 500 feet or greater. (5/60 PDF)

Starting on page 41 there are example calculations for a high-pressure natural gas pipeline.
Provides a flow rate of 2000-3200 (kg/s) for a 40 inch diameter pipeline. (table 3-1)

I'm trying to think or see if there is a way to adapt the method/equations used in this NUREG and apply them
to our situation.
Let me know what you think about that.

Thanks,
Jamal

From: Dennis, Suzanne <Suzanne. Dennis@nre gov>
Sent: Monday, March 23, 2020 9:07 AM

To: Mohmand, Jamal Ahmed <jamohma@sandia gov>
Subject: RE: RE: [EXTERNAL] FW: SNL

Sure! 10:30 MDT works for me. You can give me a call (or vice versa) cr | can set-up a quick Skype.
Whatever works best for you!

Suzanne
301-415-0760

(hE)

From: Mohmand, Jamal Ahmed <jamohma@sand >
Sent: Monday, March 23, 2020 11:.04 AM

To: Dennis, Suzanne <Suzanne. Dennis@Arc. gov>
Subject: [External Sender] RE: [EXTERNAL] FW: SNL

Hi Suzanne,

| have found some related information in NUREG 3330, and shared that with Scott and Anay.
Do you have some time to go over what your concerns and we can discuss if what | found suffices?

Thanks,



Jamal

From: Dennis, Suzanne <Suzanne.Dennis@nrc.gov>

Sent: Monday, March 23, 2020 7:12 AM

To: Sanborn, Scott Edward <sesanho@sandia.gov>

Cc: Luketa, Anay <aluketa@sandia.gav>; Mohmand, Jamal Ahmed <jamohma@sandia.gov>; Glover, Austin
Michael <amglove@sandia.gov>; LaFleur, Chris <aclafle @sandia.gov>

Subject: [EXTERNAL] FW: SNL

Hi Scott,

Is this something you all could help with? We're looking for big-picture numbers at this point.

Thanks!
Suzanne
From: Clark, Theresa <Theresa.Clark@nrc gov>

Sent: Monday, March 23, 2020 8:15 AM
To: Dennis, Suzanne <Suzanne.Dennis@nrc.gov>
Subject: SNL

Can you ask SNL to look at heat transfer through reinforced concrete walls of the thickness we are
looking at? 12.5 KW on the outside based on some of the materials we are seeing... what's the inside?

We may have expertise in the NRC on this, but if SNL can do it, that may be even easier.

Thanks,
Theresa



From: Mohmand, Jamal Ahmed

To: Denpis, Suzanne
Subject: [External_Sender] RE: RE: RE: RE: [EXTERNAL] FW: SNL
Date: Monday, March 23, 2020 3:10:29 PM

Attachments: Nureg 3330 Calc.xlsx

Suzanne,

|'ve completed the calc, let me know when you have time to go over it.
This was & quick/rough reproduction of the paper, | included the calculation from the example.

Thanks,
Jamal

From: Dennis, Suzanne <Suzanne.Dennis@nrc.gov>
Sent: Monday, March 23, 2020 12:07 PM

To: Mohmand, Jamal Ahmed <jamohma@sandia.gov>
Subject: RE; RE: RE: RE: [EXTERNAL] FW: SNL

Great! Thank you!

From: Mohmand, Jamal Ahmed <jamohma@sandia.gov>
Sent: Monday, March 23, 2020 2:05 PM

To: Dennis, Suzanne <Suzanne.Dennis@nre.govs
Subject: [External_Sender] RE: RE: RE: [EXTERNAL] FW: SNL

| am working on re-producing the example calculation, once | do that I'll start applying the numbers
related to the AIM pipeline.

From: Dennis, Suzanne < - s@nrc.gov>
Sent: Monday, March 23, 2020 11:57 AM

To: Mohmand, Jamal Ahmed <jamohma@sandia.gov>
Subject: RE: RE: RE: [EXTERNAL] FW: SNL

Interesting! I'm looking at it and thinking about it too...it seems like something we should be able to
use.

From: Mohmand, Jamal Ahmed <jamonma@sandia.gov>
Sent: Monday, March 23, 2020 1:09 PM

To: Dennis, Suzanne <5uz is@nre.govs
Subject: [External_Sender] RE: RE: [EXTERNAL] FW: SNL

| forgot to mention that the Nureg specifically discusses pipeline explosions.
Stating that a 36 inch pipeline does not pose a significant hazard at 500 feet or greater. (5/60 PDF)



Starting on page 41 there are example calculations for a high-pressure natural gas pipeline.
Provides a flow rate of 2000-3200 (kg/s) for a 40 inch diameter pipeline. (table 3-1)

I'm trying to think or see if there is a way to adapt the method/equations used in this NUREG and
apply them to our situation.
Let me know what you think about that.

Thanks,
Jamal

From: Dennis, Suzanne <Suzanne.Denpis@nrc gov>
Sent: Monday, March 23, 2020 9:07 AM

To: Mohmand, Jamal Ahmed <jamohma@sandia.gov>
Subject: RE: RE: [EXTERNAL] FW; SNL
Sure! 10:30 MDT works for me. You can give me a call (or vice versa) or | can set-up a guick Skype.

Whatever works best for you!

Suzanne
301-415-0760

(PG

From: Mohmand, Jamal Ahmed <jamohma@sandia.gov>
Sent: Monday, March 23, 2020 11:04 AM

To: Dennis, Suzanne <Suzanne.Dennls@nre.gov>
Subject: [External_Sender] RE: [EXTERNAL] FW: SNL

Hi Suzanne,

| have found some related information in NUREG 3330, and shared that with Scott and Anay.
Do you have some time to go over what your concerns and we can discuss if what | found suffices?

Thanks,
Jamal

From: Dennis, Suzanne <Suzanne.Dennis@nre gov>
Sent: Monday, March 23, 2020 7:12 AM

To: Sanborn, Scott Edward <sesanbo@sandia.gov>

Cc: Luketa, Anay <aluketa@sandia.gov>; Mohmand, Jamal Ahmed <jamohma@sandia.gov>; Glover,
Austin Michael <amglove @sandia.gov>; LaFleur, Chris <aclafle@sandia.gov>

Subject: [EXTERNAL] FW: SNL

Hi Scott,



Is this something you all could help with? We're looking for big-picture numbers at this point.

Thanks!
Suzanne

From: Clark, Theresa <Theresa.Clark@nrc.coy>
Sent: Monday, March 23, 2020 8:15 AM

To: Dennis, Suzanne <Suzanne.Dennis@nrc.gov>
Subject: SNL

Can you ask SNL to look at heat transfer through reinforced concrete walls of the thickness we
are looking at? 12.5 KW on the outside based on some of the materials we are seeing... what's
the inside?

We may have expertise in the NRC on this, but if SNL can do it, that may be even easier.

Thanks,
Theresa



Variable
P_r
Mf
N
Hc
Tf
Ta
S

X
Cpa
Cpf

surface area emittance
surface area

radius

diameter

F_tf (in meters)
F_tf (in meters)
F_tf (in meters)
F_tf (in meters)

Psu

Qi (kW/mA2)

Units
kW
kg/s

J/kg
K
K

Jkg
J/kg

Pr

kw/mA2
mh2

500
1000
1500
2000

kW/mA2

500
1000
1500
2000

Example
Solve for
1700
1
5.60E+07
1500
300
17
0.25
1150
2200

4.09e+07

150
2.72E+05
147.229881
294.459763

0.07978838
0.02121673
0.00954213
0.00538995

350
19.5481523

4.64115982
2.00384769

AlM

Solve for
1900
1
5.60E+07
1500
300
17
0.25
1150
2200

4.57E+07

150
3.04E+05
155.6497
311.2994

0.088346
0.023654
0.010653

0.00602

350

21.64476

5.795175
2.60993

250000 pounds/min from RAO and Joe Carson
113398.1 kg/min
1889.968
rounded up from 1877 to 1900

used Transmissivity graph RH 20% (most cons)



From: Mohmand, Jamal Ahmed

To: Dennls, Suzanne
Subject: [External_Sender] RE: RE: RE: [EXTERNAL] FW: SNL
Date: Monday, March 23, 2020 2:05:39 PM

| am warking on re-producing the example calculation, once | do that I'll start applying the numbers
related to the AIM pipeline.

From: Dennis, Suzanne <Suzanne.Dennis@nrc.gov>
Sent: Monday, March 23, 2020 11:57 AM

To: Mohmand, Jamal Ahmed <jamohma@sandia.gov>
Subject: RE: RE: RE: [EXTERNAL] FW: SNL

Interesting! I'm looking at it and thinking about it too...it seems like something we should be able to
use.

From: Mohmand, Jamal Ahmed <jamochma@sandia.gov>
Sent: Monday, March 23, 2020 1:09 PM
To: Dennis, Suzanne < ne.Dennis@nrc.govs

Subject: [External_Sender] RE: RE: [EXTERNAL] FW: SNL

| forgot to mention that the Nureg specifically discusses pipeline explosions.
Stating that a 36 inch pipeline does not pose a significant hazard at 500 feet or greater. (5/60 PDF)

Starting on page 41 there are example calculations for a high-pressure natural gas pipeline.
Provides a flow rate of 2000-3200 (kg/s) for a 40 inch diameter pipeline. (table 3-1)

I'm trying to think or see if there is a way to adapt the method/equations used in this NUREG and
apply them to our situation.
Let me know what you think about that.

Thanks,
Jamal

From: Dennis, Suzanne <Suzanne.Dennis@nrc.gov>
Sent: Monday, March 23, 2020 9:07 AM

To: Mohmand, Jamal Ahmed <jamo @sahdiz.gov>
Subject: RE: RE: [EXTERNAL] FW: SNL

Sure! 10:30 MDT works for me. You can give me a call (or vice versa) or | can set-up a guick Skype.

Whatever works best for youl

Suzanne
301-415-0760



()

From: Mohmand, Jamal Ahmed <jamohma@sandia.gov>
Sent: Monday, March 23, 2020 11:04 AM

To: Dennis, Suzanne <5u e.Der rc.eovs
Subject: [External_Sender] RE: [EXTERNAL] FW: SNL

Hi Suzanne,

| have found some related informaticn in NUREG 3330, and shared that with Scott and Anay.
Do you have some time to go over what your concerns and we can discuss if what | found suffices?

Thanks,
Jamal

From: Dennis, Suzanne <Suzanne.Dennis@nrc.gov>

Sent: Monday, March 23, 2020 7:12 AM

To: Sanbarn, Scott Edward <sesanbo@sandia.goy>

Cc: Luketa, Anay <aluketa@sandia.goy>; Mohmand, Jamal Ahmed <lamohma@sandia.gov>; Glover,
Austin Michael <ameglove @sandia.gov>; LaFleur, Chris <aclafle@sandia.gov>

Subject: [EXTERNAL] FW: SNL

Hi Scott,
Is this something you all could help with? We're looking for big-picture numbers at this point.

Thanks!
Suzanne

From: Clark, Theresa <Theresa.Clark@nrc.gov>
Sent: Monday, March 23, 2020 8:15 AM

To: Dennis, Suzanne <Suzanne.Dennis@nre.gov>
Subject: SNL

Can you ask SNL to look at heat transfer through reinforced concrete walls of the thickness we
are looking at? 12.5 KW on the outside based on some of the materials we are seeing... what's
the inside?

We may have expertise in the NRC on this, but if SNL can do it, that may be even easier.

Thanks,
Theresa



From: Lukgla, Anay

Ta: Dennis, Suzanns

Subject: [Extarnal_Sender] RE: RE: RE: [EXTERNAL] FW: Gas Loss in a Pipaline - based upon pressure and mileage
Date: Thursday, March 19, 2020 5:49:01 PM

Attachments: imaae00 . pno

Hi Suzanne,

Yes, | should be available. -Anay

From: Dennis, Suzanne <Suzanne.Dennis@nrc.gov>

Sent: Thursday, March 19, 2020 2:14 PM

To: Luketa, Anay <aluketa@sandia.gov>

Subject: RE: RE: RE: [EXTERMAL] FW: Gas Loss ir a Pipeline - based upon pressure and mileage

Hey Anay,

It turns out our team has some questions for Rao too. Are you available for a meeting on Manday? We'll ask for the input files
then.

Suzanne

From: Luketz, Anay < L@ s 5>
Sent: Thursday, March 19, 2020 12:28 PM

To: Dennis, Suzanne <Suzanne.Dennts @nrc.govs

Subject: [Extzrnal_Sender] RE: RE: [EXTERNAL] FW: Gas Loss in a Pipeline - based upon pressure and mileage

Hi Suzanne,

| find sometimes in discussion there can be misinterpretation, etc. | would actually prefer an e-mail with inputs in a table which is
more straightforward for me. This hopefully shculd be pretty easy for Rao to do. Let me know it's a problem.

Thanks,
Anay

From: Dennis, Suzanne <Suzanne. Dennis@nr

Sent: Thursday, March 19, 2020 9:39 AM

To: Luketa, Anay <alukela@sandia.gov>

Cc: Mohmand, Jamal Ahmed <jamehma@sandia.gov>

Subject: RE: RE: [EXTERNAL] FW: Gas Loss in a Pipeline - based upon pressure and mileage

Hey Anay,

| know we just got off the phane, but after thinking about it further, would you just like me to set-up a telecon with Rao? That
way you can ask any questions you need, and nothing will get lost in translation.

Suzanne

From: Lukets, Anay <aluketa@sandla gov>
Sent: Thursday, March 19, 2020 10:56 AM

To: Dennis, Suzanne <Guzanne.Dennis@nrcgov>; Mohmand, Jamal Ahmed <jamobma @sandla.cov>
Subject: [Ext=rnal_Sender] RE: [EXTERNAL] FW: Gas Loss in a Pipeline - based upor pressure and mileage

Hi Suzanne,

| have a few questions about the NRC analysis. On page 3, last paragraph, it states that ALOHA was used for an explosion
calculation, It also states thata 5% yield factor was assumed. Using ALOHA | don't see an entry for that, Based upon what | read,
I'm getting 1.8 miles, no 3054 ft, So, either I'm misunderstanding what was done, incorrect value was stated, or we're using
different versions of ALOHA,



Can | be provided what inputs were used for this calculation? Also, can you find out what version of ALOHA was used?

Thanks!

Anay

From: Dennis, Suzanne <Suzanne i Bov

Sent: Thursday, March 19, 2020 7:55 AM

To: Luketa, Anay <aluketa@sandia.zov>; Mohmand, Jamal Ahmed < a@ i >

Subject: [EXTERNAL| FW: Gas Loss in a Pipeline - based upon pressure and mileage
Good mornirg,
Steve shared the below equation from PHMSA, Not sure if it is helpful to you all, but | thought | would pass it along.

Suzanne

From: Nanney, Steve (PHMSA) <Steve Nanney@dot ooy
Sent: Wednesday, March 18, 2020 8:14 PM

To: Clark, Theresa <Theresa.Clark@nrc.gov>; Dennis, Suzanne <Suzanne Dennis@nrg, govs>
Cc: Nanney, Steve (PHMSA) <Steve Nanney@dat.gov>

Subject: [Extzrnal_Sender] Gas Loss in a Pipeline - based upon pressure and mileage

Below is an equation for determining volume of gas loss in a gas pipeline.

Additionally, upgrading pipelines generally requires operators to empty the natural gas from the
pipeline via a procedure called “blowdown™ which entails releasing natural gas info the
atmosphere. PHMSA calculated the amount of gas that would be released through this procedure
per mile using Equation 1.

Equation 1: Vb = (28.798 + (Tb/Pb) « (Pavg/(Zavg « Tavg)) + D*)/1000
Where:

Vb = Volume of gas released per mile (thousand cubic feet: MCF)

Tb = Temperature at standard conditions (70 degrees F)

Pb = Pressure at standard conditions (14.7 pounds per square inch: PSI)

Pavg = Pressure at blowdown conditions (100 PSI for intrastate; 150 PSI for interstate)
Zavg = Compressibility factor at packed conditions (0.88)

Tavg = Temperature at packed conditions (70 degrees F)

L]
D = inside diameter of pipeline in inches (29.25 for 30-inch pipes. 15.25 for 16-inch pipes.
and 7.5 for 8-inch pipes)

Steve Nanney
PHMSA - Houston
(b)(6) — mobile




From: Sanborn, Scoft Edward

To: Dennis, Suzanne

Subject: [External_Sender] IP deliverable
Date: Thursday, March 19, 2020 3:56:51 PM
Hi Suzanne,

| wanted to check with you on SNL producing a deliverable for the IP pipeline issue. | know you said
in the past that nothing more than email is required. However, in thinking about some potential pit-
falls with some information being taking out of context, we will plan to document our work in a

memo to you by the 27™. Let me know if you see any concerns with us writing a memo and if you
feel it sf T ked OUQ f s :

As a side note, most of SNL is working from home, so if you need to reach me either email or call my

(b)(B]

cel

Thanks,
Scott



From: Mohmand, Jamal Ahmed

To: Dennis, Suzanne
Subject: [External_Sender] RE: RE: RE: [EXTERNAL] Let me know if you have any questions. Thanks! (EOM)
Date: Thursday, March 19, 2020 2:16:33 PM

Yes as |ong as you don't lose multiple high level safety systems + switchyard there shouldn’t be an
issue.

From: Dennis, Suzanne <Suzanne.Dennis@nrc.gov>

Sent: Thursday, March 19, 2020 12:13 PM

To: Mohmand, Jamal Ahmed <jamohma@sandia.gov>

Subject: RE: RE: RE: [EXTERNAL] Let me know if you have any questions. Thanks! (EOM)

Also, just FYI, we're looking at a risk analysis to see what the impact would be if we lose the
switchyard. So, it's definitely something that we’'re looking at. (So far, it looks like you would need to
lose the diesels for both units, the Appendix R diesels, and FLEX equipment for it to be a real
problem.)

From: Mohmand, Jamal Ahmed <jamohma@sandia gov>

Sent: Thursday, March 19, 2020 2:09 PM

To: Dennis, Suzanne <Suzanne.Dennis@nre.gov>

Subject: [External_Sender] RE; RE: [EXTERNAL] Let me know if you have any questions, Thanks!
(EOM)

Haha agreed

From: Dennis, Suzanne <Suzanne.Dennis@nrc.govs>
Sent: Thursday, March 18, 2020 12:04 PM

To: Mohmand, Jamal Ahmed <jamohma@sandia.gov>
Subject: RE: RE: [EXTERNAL] Let me know if you have any questions. Thanks! (EOM)

| don't think he has any knowledge of plant operations (that us).

From: Mohmand, lamal Ahmed <jamchma@sandia.gov>

Sent: Thursday, March 19, 2020 1:59 PM

To: Dennis, Suzanne <Suzanne. Dennis@nre,gov>

Subject: [External_Sender] RE: [EXTERNAL] Let me know if you have any questions. Thanks! (EOM)

| was going to bring up the switchyard, and the ability to shutdown the plant (something we need to
think about).

Is a vapor cloud travelling and then ignition a cancern? Potentially entering buildings.

From: Dennis, Suzanne <Suzanne.Dennis@nrc.gov>
Sent: Thursday, March 19, 2020 11:57 AM




To: Mohmand, Jamal Ahmed <jamohma@sandia.goyv>
Subject: [EXTERNAL] Let me know if you have any questions. Thanks! (EOM)

Suzanne Dennis
Office of Research
U.S. NRC
301-415-0760



From: Mohmand, Jamal Ahmed

To: Dennis, Suzanne
Subject: [External_Sender] RE: [EXTERNAL] Let me know if you have any questions. Thanks! (EOM)
Date: Thursday, March 19, 2020 2:00:34 PM

| was going to bring up the switchyard, and the ability to shutdown the plant (something we need to
think about).

Is a vapor cloud travelling and then ignition a concern? Potentially entering buildings.

From: Dennis, Suzanne <Suzanne.Dennis@nrc.gov>

Sent: Thursday, March 19, 2020 11:57 AM

To: Mohmand, Jamal Ahmed <jamohma@sandia.gov>

Subject: [EXTERNAL] Let me know if you have any questions. Thanks! (EOM)

Suzanne Dennis
Office of Research
U.S. NRC
301-415-0760



From: Mohmand, Jamal Ahmed

To: Dennls, Suzanne
Subject: [External_Sender] RE: [EXTERNAL] RE: Pipeline External Fire at NPP
Date: Wednesday, March 18, 2020 2:38:37 PM

Thanks far the quick response!
That's what | was afraid of.

From: Dennis, Suzanne <Suzanne.Dennis@nrc.gov>
Sent: Wednesday, March 18, 2020 12:37 PM

To: Mohmand, Jamal Ahmed <jamohma@sandia.gov>
Subject: [EXTERNAL] RE: Pipeline External Fire at NPP

Hi Jamal,
I've added Chapter 9 of the Unit 3 UFSAR to the BOX site,

We won't have access any EPRI documents that aren’t publicly available, unfortunately. We have to
go through their paywall too.

Suzanne

From: Mohmand, Jamal Ahmed <jamohma@sandia.geov>
Sent: Wednesday, March 18, 2020 2:23 PM

To: Dennis, Suzanne <5 nals@nre.gov>
Subject: [External_Sender] Pipeline External Fire at NPP

Hi Suzanne,

Not sure if we talking about the potential impact for an external fire or if it was someone else on the
phone, but something the might be helpful to me would be the Fire Protection Program portion of
the Indian Point USAR. | believe that's typically chapter 9, it might have some information on that
but | have not specifically looked for.

| will also look for any EPRI documents regarding the topic, if | do find something from EPRI | won't
have access to due to their paywall. | am not sure if the NRC would have access to that infarmation,

Thanks,
Jamal

Jamal Mohmand

Fire, Risk, and Tranportation Systems (8854)
Sandia National Laborataries
+565-844-328216} ||V (C)

lamohma@sandia,gov




From: Lukets, Anay

To: Dennis, Suzanne
Subject: [External_Sender] RE: [EXTERNAL] Contact Info
Date: Wednesday, March 11, 2020 3:01:00 PM

Hi Suzanne,

(h)iE)

Yes that would be fine. My number is

-Anay

From: Dennis, Suzanne <Suzanne.Dennis@nrc.gov>
Sent: Wednesday, March 11, 2020 12:59 PM

To: Luketa, Anay <aluketa@sandia.gov>

Subject: [EXTERNAL] Contact Info

Hey Anay,
Can | give you a quick call this afternoon? It will probably be in an hour or two.
If so, can you send me your phone number?

Thanks!
Suzanne

Suzanne Dennis
Office of Research
U.S. NRC
301-415-0760



From: Luketa, Anay

To: Dennis, Suzanne
Subject: [External_Sender] RE: [External_Sender] RE: RE: RE: [EXTERNAL] ACTION: Questions for First Interview
Date: Monday, March 09, 2020 11:34:05 AM

Ok, thanks. I'll try that.

From: Dennis, Suzanne <Suzanne.Dennis@nrc.gov>

Sent: Monday, March 9, 2020 8:33 AM

To: Luketa, Anay <aluketa@sandia.gov>

Subject: RE: [External_Sender] RE: RE: RE: [EXTERNAL] ACTION: Questions for First Interview

| had to restart my computer (who know why) for mine to work. Maybe that will help you too...

From: Luketa, Anay <aluketa@sandla.goyv>

Sent: Monday, March 09, 2020 11:31 AM

To: Dennis, Suzanne <Suzanne.Dennls@nrc.gov>; LaFleur, Chris <aclafle @sandia.gov>; Sanborn,
Scott Edward <sesanbo@sandia.gov>; Mohmand, Jamal Ahmed <jamohma@sandia.gov>; Glover,
Austin Michael <amglove @sandia.govs

Subject: [External_Sender] RE: RE: RE: [EXTERNAL] ACTION: Questions for First Interview

I was able to sign up and download the documents but one that T downloaded showed 0
bytes. I went to log back in but I'm receiving an authentication error, I just sent
Theresa an e-mail about this. -Anay

From: Dennis, Suzanne < nne.Dennis@nre gov>

Sent: Monday, March 9, 2020 8:26 AM

To: LaFleur, Chris <aclafle@sandia.gov>; Luketa, Anay <aluketa@sandia.cov>; Sanborn, Scott Edward
<sesanbo@sandia.gov>; Mohmand, Jamal Ahmed <jamohma@sandia.gov>; Glover, Austin Michael
<amelove@sandia.gov>

Subject: RE: RE: RE: [EXTERNAL] ACTION: Questions for First Interview

Great! Just FYl —we have the references used in several of the documents already “found,” so if you
need something, please reach out!

Suzanne

From: LaFleur, Chris <aclafl ndi V>

Sent: Monday, March 09, 2020 11:22 AM

To: Dennis, Suzanne <Suzanne.Dennis@nrc.gov>; Luketa, Anay <aluketa@sandia.gov>; Sanborn,

Scott Edward <sesanbo@sandia.zov>; Mohmand, Jamal Ahmed <jamohma(@sandia.gov>; Glover,
Austin Michael <amglove @sandia.gov>
Subject: [External_Sender] RE: RE: [EXTERNAL] ACTION: Questions for First Interview

Box site works for me!
Chris



From: Dennis, Suzanne <Suzanne.Dennis@nre.gov>
Sent: Monday, March 9, 2020 9:21 AM

To: LaFleur, Chris <aclafle@sandia.gcv>; Luketa, Anay <aluketa@sandia.gov>; Sanborn, Scott Edward

<sesanbof@sandia.gov>; Mohmand, Jamal Ahmed <jamohma@sandia.gcov>; Glover, Austin Michael

<amglove@sandia.gov>
Subject: RE: RE: [EXTERNAL] ACTION: Questions for First Interview

We'll be taking notes and we will absolutely share that. Is the BOX site working for you all? We'll
probably put the notes there, so you and Steve (PHSMA) can access them.

Suzanne

From: LaFleur, Chris <aclafle@sandia.gov>

Sent: Monday, March 09, 2020 11:15 AM

To: Luketa, Anay <aluketa@sandia.gov>; Dennis, Suzanne <Suzanne Dennis@nrc.gov>; Sanborn,
Scott Edward <sesanbo@sandia.gov>; Mohmand, Jamal Ahmed <jamohma@sandia.gov>; Glover,

Austin Michael <amglove@sandia.gov>
Subject: [External_Sender] RE: [EXTERNAL] ACTION: Questions for First Interview

Hi Suzanne,

Yes, those questions seem pretty thorough for now. | am sure we would have some follow-on
questions once we review his answers. Will there be a transcripz of his answers? Or will notes be
taken that we can read?

Thanks
Chris

From: Luketa, Anay

Sent: Monday, March 9, 2020 9:06 AM

To: Dennis, Suzanne <Suzanne. Dennis@nrc.gov>: LaFleur, Chris <aclafle@sandia gov>: Sanborn,
Scott Edward <sesanbo@sandia.gov>; Mohmand, Jamal Ahmed <jamohma@sandia.gov>; Glover,

Austin Michael <amglove @sandia.gov>
Subject: RE: [EXTERNAL] ACTION: Questions for First Interview

Hi Suzanne,

These are definitely a good list of questions. I don’t have anything to add as of now. It
will be interesting to see what he has to say.

-Anay

From: Dennis, Suzanne <Suzanne.Dennis@nrc.gov>
Sent: Monday, March 9, 2020 8:49 AM
To: Luketa, Anay <aluketa@sandia.gov>; LaFleur, Chris <aclafle@sandia.gov>; Sanborn, Scott Edward




<sesanbo@sandia.gcov>; Mohmand, Jamal Ahmed <jamohma@sandia.gov>; Glover, Austin Michael
<am @sdandia.gov>
Subject: [EXTERNAL] ACTION: Questions for First Interview

Good morning Sandians,

We are interviewing our first person this afternoon (1pm EST). If you have any questions you'd like
to ask Rao (the Physical Scientist identified in the |G report), other than those listed below, please let
me know asap.

Thanks!
Suzanne

ok ok o ok ok o ok ok ok ok ok ok o sk o ok R ok ok ok ok ok R K ok R oK R

s Can you tell us how you were involved in the review of the Indian Point 50.59 analysis or the 2.206
petition?

¢ We will have some specific questions as we go through this. Initially, could you walk us through your
role in analysis or petition briefly?

s Have you had a chance to read the OIG event inquiry?

¢ Do you have any thoughts about the OIG inquiry? Any concerns? Parts that you agree with and parts
where you think they made an error or misunderstood something about the IP analysis?

Specific questions:

¢ How did you select methodology?

* How did you chose meteorological conditions?

* How did you obtain pipeline data? (Licensee analysis? FERC?)

e Are you familiar with Kuprewicz's comments/concerns?

o There are several references to reanalysis/sensitivities - is this documented somewhere? Is it different
than what was done for the inspection?

o 39Qs said maximum release rate was sustained and did not decline - how related to this? Basis for
doubling the break?

s How were buried vs. above-ground pipelines considered?

o How were missiles considered (for both units)?

»  Why was risk piece included given that this was a postulated break scenario? If yes, where was risk
information obtained (PRA group)?

*  Why assume that underground pipe explosion frequency would be an order of magnitude less?

e  Why assume that above ground was conservative

e Similar to other reviews / analyses you conducted for NRC? Which?

* Input to selecting peer reviewer?

e Who was peer reviewer?

¢  Whoislead preparer of RG 1.917

* RG 1.91 equation change mentioned in IG report - aware? Of concern to you?

¢ Any other documentation than the 6-page report?

* Also conducted reanalysis and sensitivities at PRB timeframe (60 minute) - how/where documented?

¢ (anyou explain why the PRB responses to Mr. Blanch seem to reflect more conservatism than reflected
in the inspection report? Was additional analysis conducted? Is there a record of that analysis? Did
that additional analysis receive any peer review?

¢ Participated in meeting with FERC? What remember? Who was there?



e Reviewed/concurred on documents that referenced your analyses? Which? (For example, did not
concur on 39Qs letter; may have reviewed. Congressional responses?)
e Management involvement in analysis, decisions, later use?

Suzanne Dennis
Office of Research
U.S. NRC
301-415-0760



From: Sanborn, Scott Edward

To: Luketa, Anay; Mohmand, Jamal Ahmed; Dennis, Suzanne; LaFleur, Chris; Glover, Austin Michael
Subject: [External_Sender] RE: [EXTERNAL] RE: FOR YOUR REVIEW: Indian Point documents

Date: Friday, March 06, 2020 5:25:45 PM

Anay,

Thank you. | was able to download the documents and place them in the OneDrive location
https: ysite. ia. al ian_Point ine

Thanks,
Scott

From: Luketa, Anay

Sent: Friday, March 6, 2020 3:23 PM

To: Mohmand, Jamal Ahmed <jamohma@sandia.gov>; Dennis, Suzanne <Suzanne.Dennis@ nrc.gov>;
Sanborn, Scott Edward <sesanbo@sandia.gov>; LaFleur, Chris <aclafle@sandia.gov>; Glover, Austin
Michael <amglove @sandia.gov>

Subject: RE: [EXTERNAL] RE: FOR YOUR REVIEW: Indian Point documents

All,
You should be receiving an mft email from me that has the documents Suzanne sent earlier. -Anay

From: Mohmand, Jamal Ahmed

Sent: Friday, March 6, 2020 1:38 PM

To: Luketa, Anay <aluketa@sandia.gov>; Dennis, Suzanne <Suzanne Dennis@nrc.gov>; Sanborn,
Scott Edward <sesanbo@sandia.gov>; LaFleur, Chris <aclafle @sandia.gov>; Glover, Austin Michael
<amglove@sandia.gov>

Subject: RE: [EXTERNAL] RE: FOR YOUR REVIEW: Indian Point documents

Hi Suzanne,

| tried both files as well, and am having issues as well.

Thanks,

Jamal

From: Luketa, Anay <aluketa(@ v

Sent: Friday, March 6, 2020 12:47 PM

To: Dennis, Suzanne <Suzanne.Dennis@nre.gov>; Sanborn, Scott Edward <sesanbo@sandia.gov>;
LaFleur, Chris <aclafle@sandia.gov>: Glover, Austin Michael <amglove @sandia.gov>; Mohmand,

Jamal Ahmed <jamohma@sandia.gov>
Subject: RE: [EXTERNAL] RE: FOR YOUR REVIEW: Indian Point documents

Mmm..still isn’t opening. If you don’t want to set a password, | can send you a link to a secure



Sandia site that handles large files.

From: Dennis, Suzanne <Suzanne.Dennis@nrec.gov>

Sent: Friday, March 6, 2020 12:19 PM

To: Sanborn, Scott Edward <sesanbo@sandia.gov>; LaFleur, Chris <aclafle@sandia.gov>; Glover,
Austin Michael <amglove @sandia.gov>; Mohmand, Jamal Ahmed <jamohma@sandia.gov>; Luketa,
Anay <aluketa@sandia.gov>

Subject: [EXTERNAL] RE: FOR YOUR REVIEW: Indian Point documents

Try 2,

From: Dennis, Suzanne

Sent: Friday, March 06, 2020 1:33 PM

To: Sanborn, Scott Edward <sesanboi@sandia.gov>; LaFleur, Chris <aclafle@sandia.gov>; Glover,
Austin Michael <amglove @sandia.gov>; Mohmand, Jamal Ahmed <jamohma @sandia.eov>; Luketa,
Anay <aluketa@sandia.gov>

Subject: KE: FOR YOUR REVIEW: Indian Point documents

Hi all,
Rather than waiting for the BOX site, here are some non-public files. | will send the password shortly.

Suzanne

From: Dennis, Suzanne

Sent: Thursday, March 05, 2020 5:54 PM

To: Sanborn, Scott Edward <sesanboi@sandia.gov>

Cc: LaFleur, Chris <aclafle@sandia.gov>; Luketa, Anay <aluketa@sandia.gov>; Clark, Theresa
< 52 >

Subject: FOR YOUR REVIEW: Indian Point documents

Hi Scott! Thanks again for your support to our team. SNL's expertise will be a big asset to our team.
The documents you can start looking at now are listed below. The public ones are hyperlinked and
all of them will be available in our BOX file-sharing site as soon as we get that set up. Hopefully, Chris
and Anay (and anyone else you'd like) will get an automatic message tomorrow. A BOX “quick”

reference guide (35 pages!) is attached, as well as login instructions.

1. Licensee [Entergy) analvsw under Og;FR 50.59 (Indiah Point, Units 2 & 3 - Revised 10 C.F.R.

mg_emsﬂLaLMadscLNﬁmm_ﬁa_a_Emmﬂ[ouo Secumy Reiatedlnformatmnm come; Dnly
on BOX]

2. NRC analysis summary [OUQ — Security-Related Information to come; only on BOX]
3. Regulatory Guide 1.91, “Evaluations of Explosions Postulated To Occur on Transportation



Routes Near Nuclear Power Plants”
a. Current Revision 2 (issued 4/2013)
b. Draft Revision 2, DG-1270 (issued 7/2011 and mentioned in the OIG report)
4. OIG Event Inquiry O1G-16-24
5. Court filings (DC Circuit Court of Appeals Case #16-1081) from individuals who have raised
concerns with the pipeline near Indian Paint:
a. Richard Kuprewicz declaration
b. Paul Blanch declaration

As for schedule... in general, we would like your initial feedback by the end of next week (3/13) if
possible. More specifically—
e We may be visiting the Indian Point site late next week. If there are specific things you would
like us to look for, please let us know.
¢ We are planning interviews with various involved persons. If you have any specific questions,
please let us know asap. The first interview is on Monday.

We would very much appreciate it if we can stay in touch and have calls / Skype sessions throughout
next week as you all have ideas, questions, or concerns. We will be together in a team room most of
the time and can patch you onto the speakerphone.

You can contact me anytime by email or personal cell . As an FYI, Chris and Anay’s
names will be made public in our evaluation plan so it is possible you will get some calls. If you
receive any media requests related to this project, please direct them to Scott Burnell, NRC Office of
Public Affairs (Scott.Burnell@nrc.gov, 301-415-8204).

Suzanne
301-415-0760



From: Luketa, Anay

To: Dennis, Suzanne
Subject: [External_Sender] RE: RE: RE: [EXTERNAL] RE: FOR YOUR REVIEW: Indian Point documents
Date: Friday, March 06, 2020 5:18:07 PM

[t worked, Thanks! I'll share with the others,

From: Dennis, Suzanne <Suzanne.Dennis@nrc.gov>

Sent: Friday, March 6, 2020 3:04 PM

To: Luketa, Anay <aluketa@sandia.gov>

Subject: RE: RE: RE: [EXTERNAL] RE: FOR YOUR REVIEW: Indian Point documents

Done! Let me know if it works.

Thanks so much!

From: Luketa, Anay <aluketa@sandia.gov>

Sent: Friday, March 06, 2020 4:04 PM

To: Dennis, Suzanne < ne.Dennis@nrc.gov>

Subject: [External_Sender] RE: RE: [EXTERNAL] RE: FOR YOUR REVIEW: Indian Point documents

| just sent you a link. You'll have to create a user name and password. Let me know if you don’t
receive the link. I'll distribute the documents to the others at Sandia.

From: Dennis, Suzanne <Suzanne.Dennis@nre.gov>
Sent: Friday, March 6, 2020 1:16 PM

To: Luketa, Anay < t i >
Subject: RE: RE: [EXTERNAL] RE: FOR YOUR REVIEW: Indian Point documents

That would be great!

From: Luketa, Anay <aluketa@sandia.goy>

Sent: Friday, March 06, 2020 2:47 PM

To: Dennis, Suzanne <Suzanne.Dennis@nre.gov>; Sanborn, Scott Edward <sesanbo@sandia.gov>;
LaFleur, Chris <aclafle@sandia.gov>; Glover, Austin Michael <amglove @sandia.gov>; Mohmand,

Jamal Ahmed <jamohma@sandia.gov>
Subject: [External Sender] RE: [EXTERNAL] RE: FOR YOUR REVIEW: Indian Point documents

Mmm...still isn’t opening. If you don’t want to set a password, | can send you a link to a secure
Sandia site that handles large files.

From: Dennis, Suzanne <Suzanne.Dennis@nrc.gov>

Sent: Friday, March 6, 2020 12:19 PM

To: Sanborn, Scott Edward <sesanbo@sandia.gov>; LaFleur, Chris <aclafle@sandia.gov>; Glover,
Austin Michael <amglove @sandia.gov>; Mohmand, Jamal Ahmed <jamohma @sandia.gov>; Luketa,



Anay <aluketa@sandia.gov>
Subject: [EXTERNAL] RE: FOR YOUR REVIEW: Indian Point documents

Try 2.

From: Dennis, Suzanne
Sent: Friday, March 06, 2020 1:33 PM
To: Sanborn, Scott Edward <sesanbo@sandia.gov>; LaFleur, Chris <aclafle@sandia.gov>; Glover,

Austin Michael <amglove @sandia, gov>; Mohmand, Jamal Ahmed <jamohma@sandia.gov>; Luketa,
Anay <aluketa@sandia.gov>

Subject: RE: FOR YOUR REVIEW: Indian Point documents
Hi all,
Rather than waiting for the BOX site, here are some non-public files. | will send the password shortly.

Suzanne

From: Dennis, Suzanne

Sent: Thursday, March 05, 2020 5:54 PM

To: Sanborn, Scott Edward <scsanbo@sandia goy>

Cc: LaFleur, Chris <aclafle@sandia.gov>; Luketa, Anay <aluketa@sandia.gov>; Clark, Theresa
<Theres [C.gov>

Subject: FOR YOUR REVIEW: Indian Point documents

Hi Scott! Thanks again for your support to our team. SNL's expertise will be a big asset to our team,
The documents you can start looking at now are listed below. The public ones are hyperlinked and
all of them will be available in our BOX file-sharing site as soon as we get that set up. Hopefully, Chris
and Anay (and anyone else you'd like) will get an automatic message tomorrow. A BOX “guick”

reference guide (35 pages!) is attached, as well as login instructions.

% chensee (Entergv]analysrs under 10 CFR 50,59 ( Poi ni - Revi .E.R

nee gmgmal Ma[kex Nam[a ;iah E[Q ggj, [OUO Socuntv Refdted lnformation to come; only

on BOX]
2. NRC analysis summary [OUO — Security-Related Information to come; only on BOX]

3. Regulatory Guide 1.91, “Evaluations of Explosions Postulated To Occur on Transportation
Routes Near Nuclear Power Plants”
a. Current Revision 2 (issued 4/2013)
b, Draft Revision 2, DG-1270 (issued 7/2011 and mentioned in the OIG report)
4, 0IG Event Inquiry Q1G-16-24
5. Court filings (DC Circuit Court of Appeals Case #16-1081) from individuals who have raised
concerns with the pipeline near Indian Point:

a. Rict b :



b. Paul Blanch declaration

As for schedule... in general, we would like your initial feedback by the end of next week (3/13) if
possible. More specifically—
s We may be visiting the Indian Point site late next week. If there are specific things you would
like us to look for, please let us know.
¢ We are planning interviews with various involved persons. If you have any specific questions,
please let us know asap. The first interview is on Monday.

We would very much appreciate it if we can stay in touch and have calls / Skype sessions throughout
next week as you all have ideas, questions, or concerns. We will be together in a team room most of
the time and can patch you onto the speakerphone.

You can contact me anytime by email or personal cell ({ ). As an FYl, Chris and Anay's
names will be made public in our evaluation plan so it is possible you will get some calls. If you
receive any media requests related to this project, please direct them to Scott Burnell, NRC Office of
Public Affairs (Scott.Burnell@nrc.gov, 301-415-8204).

Suzanne
301-415-0760



From: sanborn, Scott Edward

To: Denpis, Suzanne
Subject: [External_Sender] RE: [EXTERNAL] RE: discuss IP Pipeline
Date: Thursday, March 05, 2020 3:09:53 PM

Great. Thanks Suzanne,

From: Dennis, Suzanne <Suzanne.Dennis@nrc.gov>
Sent: Thursday, March 5, 2020 12:36 PM

To: Sanborn, Scott Edward <sesanbo@sandia.gov>
Subject: [EXTERNAL] RE: discuss IP Pipeline

Hi Scott,

| just got off the phone with our contracts folks and we are good to engage! We are in the process of
setting up a BOX site, where we will put all the documents that you all will need.

Looking forward to talking to you tomorrow,
Suzanne

————— Original Appointment-—-

From: Sanborn, Scott Edward <aesanoo@sandia.gov>

Sent: Thursday, March 05, 2020 1:53 PM

To: Sanborn, Scott Edward; [P Expert Eval Team; Dennis, Suzanne; LaFleur, Chris; Glover, Austin
Michael; Mohmand, Jamal Ahmed; Luketa, Anay

Subject: discuss IP Pipeline

When: Friday, March 06, 2020 10:30 AM-11:30 AM (UTC-07:00) Mountain Time (US & Canada).
Where: Skype Meeting

From: Sanborn, Scott Edward <aesanbo@sandla.gov>

Sent: Thursday, March 05, 2020 1:53 PM

To: Sanborn, Scott Edward; Dennis, Suzanne; LaFleur, Chris; Glover, Austin Michael; Mohmand,
lamal Ahmed; Luketa, Anay

Subject: [External_Sender] discuss IP Pipeline

When: Friday, March 06, 2020 10:30 AM-11:30 AM (UTC-07:00) Mountain Time (US & Canada).
Where: Skype Meeting

All,

This call is to discuss what is desired and what is technically feasible in the short turnaround time for
the Indian Point pipeline analysis issue.

Thanks,



Trouble Joining? Try Skype Web App

Join by phone

(0)(6) (Sandia) English (United States)
(Sandia) English (United States)
(Sandia) English (United States)
(Sandia) English (United States)

Eind a local number

Conference ID:

Forgot vour dial-in PIN? [Help

Service provided by Enterprise Collaboration Services



From: Dennis, Suzanne

To: Sanborn. Scott Edward; Luketa, Anay

Cc: Mohmand, Jamal Ahmed; LaFleur, Chris

Subject: Re: RE: [EXTERNAL] FYI: Indian Point report public
Date: Wednesday, April 15, 2020 1:18:21 PM

Hi Scott,

We couldn't have done it without you all!

| think at this point, we're just waiting to see what the Chairman's response is. All of the
follow-up that the EDO recommended was for NRC-process work. | will keep you updated of
any rumblings.

Thanks!
Suzanne

From: Sanborn, Scott Edward <sesanbo@sandia.gov>

Sent: Wednesday, April 15, 2020 11:49 AM

To: Dennis, Suzanne <Suzanne.Dennis@nrc.gov>; Luketa, Anay <aluketa@sandia.gov>

Cc: Mohmand, Jamal Ahmed <jamohma@sandia.gov>; LaFleur, Chris <aclafle@sandia.gov>
Subject: [External_Sender] RE: [EXTERNAL] FYI: Indian Point report public

Hi Suzanne,

Thank you very much for sending out these links - I've been checking ADAMS almost every day to see
what would come out of this work. A lot of effort went into this in a very short period of time and
the Team Report reflects all this hard work. Also, | appreciate your flexibility to honor our requests to
clearly communication our contributions to the Team Report and | think this has turned out well.

Regarding follow-up actions, we have spent nearly all of our funds completing the memo and
reviewing the Team Report. We would need additional funding to perform more work. If you have
an idea of what kind of support you need at this point, please let Anay and myself know and we can
estimate the cost. We have the Task Order POP extension in place so getting additional funding
placed on the Task Order is quick but not immediate.

Thanks,
Scott

From: Dennis, Suzanne <Suzanne.Dennis@nrc.gov>

Sent: Wednesday, April 15, 2020 9:04 AM

To: Sanborn, Scott Edward <sesanbo@sandia.gov>; Luketa, Anay <aluketa@sandia.gov>; Mohmand,
Jamal Ahmed <jamohma@sandia.gov>; LaFleur, Chris <aclafle@sandia.gov>

Subject: [EXTERNAL] FYI: Indian Point report public



Good morning,

Thanks again for all of your help. The evaluation team’s report, as well as the transmittal memo
to the NRC Commission are now publicly available. The two external transcripts below should
be replicated momentarily. There are two styles of links to our public documents and one
sometimes works before the other—both are included below to be safe.

EDO Transmittal Memo to Commission:
. https://www.nrc. Eov/docs/ML2009/ML20099F775 Ddf

Team Report:
. https://www.nrc.gov/docs/ML2010/ML20100F635.pdf
. https://adamswebsearch2.nrc.gov/webSearch2 /main.jsp?
AccessionNumber=ML20100F635

Interview Transcripts:
o Rick Kuprewicz:

o https://www.nrc.gov/docs/ML2008/ML20087M164.pdf

. Paul Blanch:
o https://www.nrc.gov/docs/ML2008/ML20087M178.pdf

We will continue to coordinate with you, as needed, on our follow-up actions.

Suzanne



From: Dennis, Suzanne

To: Sanborn, Scott Edward

Subject: RE: RE! RE: [EXTERNAL] FOR REVIEW: draft team report (by 4/17)
Date: Thursday, April 02, 2020 11:10:00 AM

Hey Scott,

Just FYl —we remaved all names from the front page and separated out the external bios with details
on your contribution (i.e., Appendix B and insights on fire risk and pipelines).

Suzanne

From: Sanborn, Scott Edward <sesanbo@sandia.gov>

Sent: Wednesday, April 01, 2020 5:23 PM

To: Dennis, Suzanne <Suzanne.Dennis@nrc.gov>

Subject: [External_Sender] RE: RE: [EXTERNAL] FOR REVIEW: draft team report (by 4/17)

Hi Suzanne,

After checking with the team we do need our names removed from the front page of the document.
The other changes look good.

TEa )

Please call me if you have concerns or would like to discuss more.

Thanks,
Scott

From: Dennis, Suzanne <Suzanne.Dennis@nrc.gov>

Sent: Wednesday, April 1, 2020 1:33 PM

To: Sanbarn, Scott Edward <sesanbo@sandia.gov>

Subject: RE: RE: [EXTERNAL] FOR REVIEW: draft team report (by 4/17)

Hi Scott,

Here’s what we have right now:

NRC Participants:

e David Skeen, Office of International Programs (Team Lead)

e Theresa Clark, Office of Nuclear Material Safety and Safeguards (Deputy Team Lead)
e Dr. Yueh-Li (Renee) Li, Office of Nuclear Reactor Regulation

e Suzanne Dennis, Office of Nuclear Regulatory Research

e Brian Harris, Esq., Office of the General Counsel



External Support:

e Steve Nanney, U.S. Department of Transportation Pipeline and Hazardous Materials Safety
Administration

e Dr. Chris LaFleur, Sandia National Laboratories
e Dr. Anay Luketa, Sandia National Laboratories

e Jama Mahmand, Sandia National Laboratories

And then later in Section 1.3:

The NRC publicly released the team’s evaluation plan on March 9, 2020, including team

men’nbersl’mip.J-Ll The team was led by David Skeen (Deputy Director, Office of International Programs)
and Theresa Clark (Deputy Director; Division of Rulemaking, Environmental, and Financial Suppeort;
Office of Nuclear Material Safety and Safeguards). NRC members were independent of prior reviews
in this area. The team included experts in NRC engineering reviews and risk analysis. The team also
obtained insights from external experts independent of the NRC's prior activities on this subject. A
pipeline safety analysis expert from tne Department of Transportation’s Pipeline and Hazardous
Materials Safety Administration (PHMSA) independently reviewed the NRC and Entergy safety
analyses. In addition, the NRC contracted for experienced researchers at Sandia National
Laboratories (SNL) to provide expertise on natural gas modeling and fire risk; the results of SNL's
efforts are presented in Appendix B. Biographies of the contributors, both NRC staff and those who
provided external support, are included in Appendix F to this report.

From: Sanborn, Scott Edward <sesanpo@sandia.gov>

Sent: Wednesday, April 01, 2020 11:29 AM

To: Dennis, Suzanne <Suzanne.Dennis@nrc.govs

Cc: Luketa, Anay <aluketa@sandia.gov>; Mohmand, Jamal Ahmed <jamohma@sandia.gov>; LaFleur,
Chris <aclafle@sandia.gov>

Subject: [External_Sender] RE: [EXTERNAL] FOR REVIEW: draft team report (by 4/17)

Hi Suzanne,

The way this report is written it makes it seem like Sandia contributed to the entire report. It needs
to be more clear that Sandia only contributed to the Appendix. To protect our technical integrity I'm
requesting the following changes:

s Please remove our names from the Principal Contributors page;

s Please modify this sentence in section 1.3 with the addition in red “In addition, the NRC
contracted for experienced researchers at Sandia National Laboratories to provide expertise
on natural gas modeling and fire risk; their work is docurmented in Appendix B.

s Please remove our bios from tne bio section, we can put those into our appendix.



The report needs to be clear that we did not contribute to the entire report, because we did not,
Anay and Jamal will have specific review comments.

Thanks,
Scott

From: Dennis, Suzanne <Suzanne.Dennis@nrc.gov>

Sent: Tuesday, March 31, 2020 2:20 PM

To: Luketa, Anay <aluketa@sandia > Mohmand, Jamal Ahmed <jamohma@sandia.gov>; LaFleur,
Chris <aclafle @sandia gov>; Sanborn, Scott Edward <sesanbo@sandia.gov>

Subject: [EXTERNAL] FOR REVIEW: draft team report (by 4/17)

Hi SNL team,

As promised, attached is a working draft of the team'’s report. There are a few areas
outstanding (including a couple things you are working on) as noted in comments in the
margin. We will be finalizing later this week, we hope.

Could you please review and give us any comments/edits as soon as you can? We would like
them by the end of the day on April 1 or mid-day on April 2, if at all possible. We can discuss on
the phone any time you like.

The report is quite long, so if your time is short I would recommend a detailed review of
Section 2 where pipeline experience is heavily referenced, and a less detailed review in other
areas where NRC processes are the focus.

Thanks again for all of your continuing help. You have been a tremendous support to us.

Suzanne

4l Dated March 9, 2020; ADAMS Accession No. ML20069A759



From: Dennis, Suzanne

To: Mohmand, Jamal Ahmed
Subject: Re: RE: RE: RE: RE: [EXTERNAL] RE: NRC Report
Date: Thursday, April 02, 2020 10:29:30 AM

I'm free anytime now. Thanks!

From: Mohmand, Jamal Ahmed <jamohma@sandia.gov>

Sent: Thursday, April 2, 2020 10:14 AM

To: Dennis, Suzanne <Suzanne.Dennis@nrc.gov>

Subject: [External_Sender] RE: RE: RE: RE: [EXTERNAL] RE: NRC Report

Hi Suzanne,
Let me know when you're free to discuss.

Thanks,
Jamal

From: Dennis, Suzanne <Suzanne.Dennis@nrc.gov>
Sent: Wednesday, April 1, 2020 3:38 PM

To: Mohmand, Jamal Ahmed <jamohma@sandia.gov>
Subject: RE: RE: RE: RE: [EXTERNAL] RE: NRC Report

Hi Jamal,

| talked with Mo Sadollah here at the NRC (briefly involved in Indian Point’s license renewal and
electrical engineering guru), and he said that he did not think those cables would be damaged. He
said that based on the senior resident’s statements about the cables being underground and the

layout of the plant that it wasn’t credible to state that those cables are damaged.

Thoughts?

|'m signing off q but I'm available in the morning.

Thanks so much again!
Suzanne

From: Mohmand, Jamal Ahmed <jamohma@sandia.gov>

Sent: Wednesday, April 01, 2020 2:24 PM

To: Dennis, Suzanne <Suzanne.Dennis@nre.goy>

Subject: [External_Sender] RE: RE: RE: [EXTERNAL] RE: NRC Repart

Hi Suzanne,

| suggest adding something along these lines to the end of the sensitivity portion of the risk



assessment section.

This sensitivity only fails equipment located in non Category | structures and does not take into
account any cable failure impacts that could exist. The potential of safety related cables passing
through buildings that are assumed to collapse in this sensitivity was not addressed. The impact of
this could be wide ranging and is very plant and site specific due to the spatial nature of how cable
routing is conducted. A sensitivity analysis that takes this into account is an arduous and time
intensive, if the information is not already available. The sensitivity as currently presented provides a
best case scenario where there are no safety related cables that pass through the buildings that are
assumed to collapse.

Let me know what you think.

Thanks,
Jamal

From: Dennis, Suzanne <Suzanne Dennls@nre govs>
Sent: Wednesday, April 1, 2020 11:12 AM

To: Mohmand, Jamal Ahmed <jamohma@sandia.gov>
Subject: RE: RE: RE: [EXTERNAL] RE: NRC Report

Hey Jamal,

I’'m not sure of the status of Indian Point’s fire PRA, but even if they did, | don’t think the NRC could
get access to it at this point.

Can you add some suggested wording to the report to caveat the results?

Thanks!
Suzanne

From: Mohmand, Jamal Ahmed <jamohma@sandia.gov>
Sent: Wednesday, April 01, 2020 11:20 AM

To: Dennis, Suzanne <Suzanne Dennis@nrc.gov>

Subject: [External_Sender] RE: RE: [EXTERNAL] RE: NRC Report

The only quick and easy solution is if Indian Point has a Fire PRA.
If they are familiar with their model it should be relatively simple to extract the basic events that
would fail in non-safety related buildings.

If they don't have one, it would be time consuming to do.

From: Dennis, Suzanne <Suzanne Dennis@nrc gov>
Sent: Wednesday, April 1, 2020 8:36 AM




To: Mohmand, Jamal Ahmed <jamohma@sandia.gov>
Subject: RE: RE: [EXTERNAL] RE: NRC Report

Now's good.
Suzanne

301-415-0760

(b))

From: Mohmand, Jamal Ahmed <jamohma@sandia.gov>
Sent: Wednesday, April 01, 2020 10:04 AM

To: Dennis, Suzanne <Suzanne.Dennis@nrc.govs
Subject: [External_Sender] RE: [EXTERNAL] RE: NRC Report

Hi Suzanne,

Can | give you a call now?

From: Dennis, Suzanne <Suzanne.Dennis@nre.gov>
Sent: Tuesday, March 31, 2020 5:24 PM

To: Mohmand, Jamal Ahmed <jamohma@sandia.gov>
Subject: [EXTERNAL] RE: NRC Report

Hey Jamal,

lust seeing this. I'm available anytime tonight and in the morning (I have a meeting at 9:30 EDT, but
after that I'm free).

Suzanne

From: Mohmand, Jamal Ahmed <jamohma@sandia.gov>
Sent: Tuesday, March 31, 2020 5:19 PM
To: Dennis, Suzanne <Suzanne.Dennis@nrc.goy>

Subject: [External_Sender] NRC Repaort
Hi Suzanne,

Do you have a couple minutes to talk?

Thanks,
Jamal

Jamal Mohmand
Fire, Risk, and Tranportation Systems (8854)



Sandia National Laboratories
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From: Dennis, Suzanne

To: Sanborn, Scott Edward

Cc: Luketa, Anay; Mohmand, Jamal Ahmed
Subject: RE: RE: RE: [EXTERNAL] RE: SNL memo
Date: Thursday, April 02, 2020 9:46:00 AM

Great; thanks Scott!

From: Sanborn, Scott Edward <sesanbo@sandia.gov>

Sent: Thursday, April 02, 2020 9:45 AM

To: Dennis, Suzanne <Suzanne.Dennis@nrc.gov>

Cc: Luketa, Anay <aluketa@sandia.gov>; Mohmand, Jamal Ahmed <jamohma@sandia.gov>
Subject: [External Sender] RE: RE: [EXTERNAL] RE: SNL memo

Hi Suzanne,
Attached is the memo with the SAND number in Word and pdf format,

Thanks,
Scott

From: Sanborn, Scott Edward

Sent: Wednesday, April 1, 2020 9:36 AM

To: Dennis, Suzanne <Suzanne s@nrc.eoys
Subject: RE: RE: [EXTERNAL] RE: SNL memo

Hi Suzanne,

No problem with the conversion but | need to get the SAND number assigned through Sandia’s R&A
process (it" in the queue now). | can send you the pdf at that point.

Thanks,
Scott

From: Dennis, Suzanne <Suzapne.Dennis@nrc.gov>
Sent: Wednesday, April 1, 2020 9:27 AM

To: Sanborn, Scott Edward <sesanbo@sandia.gov>
Subject: RE: RE: [EXTERNAL] RE: SNL memo

Hi Scott,

|'m going to convert this to a PDF to make it easier to merge into our report...just wanted to make
sure there wouldn't be any issues with that.

Suzanne



From: Sanborn, Scott Edward <sesanbo@sandia.gov>
Sent: Wednesday, April 01, 2020 10:15 AM

To: Dennis, Suzanne <Suzanne.Dennis@nrc.gov>
Cc: Luketa, Anay <aluketa@sandia.gov>; Mohmand, Jamal Ahmed <jamohmai@ [ >
Subject: [External_Sender] RE: [EXTERNAL] RE: SNL mema

Suzanne,

Thanks. Attached is the version, with the editorial changes made based on NRC's
comments/feedback, in our R&A system to get a SAND number. If you have any more
comments/feedback please let us know as soon as possible.

Thanks,
Scott

From: Dennis, Suzanne <Suzanne.Dennis@nrc.gov>
Sent: Wednesday, April 1, 2020 7:32 AM

To: Sanborn, Scott Edward <sesanbo@sandia.goyv>
Subject: [EXTERNAL] RE: SNL memo

That sounds good!

From: Sanborn, Scott Edward <sesanbo@sandia.gov>
Sent: Wednesday, April 01, 2020 9:31 AM

To: Dennis, Su<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>