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(GoRLL) Pennsylvania Power & Light Company

Two North Ninth Street ¢ Allentown, PA 18101 » 215/ 770-5151

Vice President-Engineering & Construction-Nuclear

Norman W. Curtis
215/ 770-5381

September 9, 1982

Mr. A. Schwencer, Chief

Licensing Branch No. 2

U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

SUSQUEHANNA STEAM ELECTRIC STATION

NEW INFORMATION ON GAS PIPELINE

ER 100450 "FILE 841-2

PLA-1284 Docket No. 50-387

Dear Mr. Schwencer:

This letter and its attachments provide our response to condition
2.(13) of License No. NPF-14 and in our opinion resolves the issue.

In discussions with the Pennsylvania Gas & Water Company (PG&W) aimed
at developing administrative controls referenced in condition 2.(13)
(b), Pennsylvania Power & Light Company (PP&L) realized that the 2"

v orifice run previously referenced by PG&W wgu]d not be capable of
1imiting potential total break flow to 39 m“/sec. as originally
anticipated. These 2" orifices are used chiefly for metering pur-
poses and as such cannot survive significant differential pressure.
In addition, PP&L learned ‘that PG&W desired to change the 2" orifices
to 2.5" in the next few months to improve their metering accuracy.

As a result of these developments, PP&L enlisted the services of
Mr. James H. Stannard (see Attachment 1) to perform a complete study
of the PG&W Shickshinny City Gate Station configuration and operation.

Attachment 2 to this letter is Mr. Stannard's assessment of our sit-
uation. Basically, he recommends modifications to the flow regulators
in the Shickshinny City .,Gate Station to provide the flow restrictions
previously discussed, 1imiting the flow from the station to Berwick
to a maximum of 30 m”/sec. under design (1200 psig) flow conditions.
Furthermore, he recogmends the future installation of a check valve
, to eliminate the 9 m”/sec. backflow from Berwick, whereupon the
E Shickshinny City Gate Station flow regulators could be restored to
their original conditigns to meet increased flow needs of PG&W, while
still meeting the 39 m”/slec. total flow previously established.
8209140249 820709 LT
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September 9, 1982 2 SSES PLA-1284
: ' ER 100450 FILE 841-2
Mr. A. Schwencer

PP&L 1is in the process of finalizing agreements with PG&W that the
flow regulator restoration could not occur until the check valve is
installed. We will also reaffirm with PG&W that PP&L must be con-
sulted on any system configuration change that could affect the safe
operation of Susquehanna SES.

PP&L would 1ike confirmation from the staff that the information pre-
sented in this letter meets the intent of License Condition 2.(13).
Parts (a), (c) and (d) should be satisfied in that we will commit to
provide the recommended changes to the flow regulators in the
Stannard report attached (resulting in a more reliable flow restrict-
ion) by December 31, 1982. PP&L will also commit to ensuring that a
check valve to eliminate backflow from Berwick will be installed
before any subsequent changes are made to the regulators. Part (b)
~is no lofger necessary in that both lines being simultaneously open
will not impact the established total flow limitations.

Given the fact that the present design of the gate station would re-
quire at least three failures (two equipment failures or human errors
in agdition to a pipeline rupture) to achieve flows greater than

©39 m°/sec., PP&L believes that the commitments outlined above are
more than sufficient to ensure the safe operation of Susquehanna SES.

Upon receipt of staff approval, PP&L will direct PG&W to proceed with
.the installation of the flow regulator modifications, and provide °
the above mentioned agreements for review as soon as they are

 finalized,

Very truly yours,

N. W. Curtis
Vice President - Engineering & Construction - Nuclear

¥

RRS:mcb

Attachments
cc: Mr. R. L. Perch - NRC
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James H.‘Stannafd, Jr.

Education: Stanford University
B.S. Mechanical Engineering 1951

Experience' Gas Englneer, Pacific Gas & Electric Co.
* San Francnsco, Calif. 1951 - 1961

Supervlsory design of major natura] gas measure-

. ment and control facilities, including production,
trapsmisslon, distribution and storage projects.
Responsibilities included instrumentation, remote

o i and supervisory control and large diameter plping
Jaret o design.
» ‘ PO - »
< .+“{  Consulting Engineer (owner) Stannard & Co. 1961 - present.

Engxneering desjgn, technical and economlic feas-
e , ibility studies} preparation of specifications,
i“ . bld analysis and construction supervislon.
. ! ‘ : .
: B Projects have Included liquefied natural gas,
natural gas measurement and compression, total
. energy projects, storm water and'sewage pumping
. systems, food preparation, a propane gas distrib-
N T utlon system,’ and nuclear contalnment design revlew.

.
R

R AR

Cllents have Included:

- . . T - Southern Californua Gas Co.,
- . " San Dlego Gas & Electric Co, *
. . . Northwest Matural Gas Co. *
1 © REATE T s iemes c0e S5 e Byttes—Gas '€ -0 1 Cou- e - ) .
O T Santa Fe Drilling Co. - S
: N ETNLaLY L. Courity. ofMarin: (Ca]lfornla) oL
"0t T «Cryodry CorpSn T - R
Nevada Power Co. . ) ST
Vangas Corp.
- o Citizens Gas & Coke Utility *
ot * ... - .. UGl Corp. %
' e ’ Elizabethtown Gas Co. *
Consollidated Edison Co. of N.Y., *
i Southern Connecticut Gas Co. *
v Connecticut Natural Gas Co. *
‘ * < Fall River Gas Co. =
Distrigas -Corp, *
Hew England Electric System * - .
Pacitic Gas & Electric Co. * L
fliavajo Tribal Utility Authority *
intermountaln Gas Co. =
American Electric Power Service Corp. °

= WOrk for these c]ients has been In connection
with Liquefied Natural Gas.
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James H. Stanpard, Jr.
Page 2 .-

Professlional Assoclations:
American Society Of Mechanical Engineers
National Fire Protection Associatlon
(member, of Liquefied Natural-Gas Committce)

y
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Registration: e ) .

Registeréd or Licensed Professional Engineer
" ;3 ... California : .
Nevada )

Oregon N o .

-7 i+ 1daho

. . Wyoming . .

o Indfana

Pennsylvania . .i-

: - New Jersey °

L : New York R

' Connecticut ‘
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227 STANNARD & COMPANY

ENGINEERS
P.O. BOX 175, BASKING RIDGE, NJ 07920 (201) 766-7300

September 7, 1982

Mr. Robert J. Shovlin )
Assistant Project Director - Susquehanna
Pennsylvania Power & Light Company

Two North Ninth Street

Allentown, PA 18101

Dear Mr. Shovlin:

At your request, | have visited the Shickshinny City Gate Station of
the Pennsylvania Gas and Vater Company (PGeVW) which is in the vicinity of
your Susquehanna Steam Electric Station.: In addition, | have traveled the
entire route (approximately 9 miles) of the 12" natural gas pipeline which
has been constructed from that Gate Station to.a point in the Berwick gas
- distribution system, after running adjacent to your Susquehanna plant. |
have also had an opportunity to discuss both the design and operation of the
Gate Station with Messrs. Gerald B. Taylor, Robert B, Vlalsh and Allan Lyle
from PGeVl. Also present at that meeting were Messrs. Donald J. Kohn,

A. Villiam Metzger and R. R. Sgarro from PP&L.
. ! .

The Schickshiﬁny City Gate Station is located approximately 1500 feet
west of U.S. Highway 11 and about one mile north of Road T419, which is
contiguous with the northerly property line of your Steam Electric Station.
The 12" pipeline follows Highway 11 to Road T419 and is then within the
right of way of that road for a considerable distance to the west past the
Susquehanna Station. The pipeline distance from the Gate Station to the
_area of concern (as indicated in Figure 2 of the attachments to the letter

of June 1, 1982 from Mr. Horman W. Curtis to Mr. A. Schwencer) is 8700 feet.
The pipeline-has an internal-diameter of 12.188 inches, a wall thickness of
. 0.281-inches {9/32") and operates at ‘pressurés below 380 psig. ..Thé pipeline,
was constructed, inspected and tested in accordance with 49CFR Part 192:- -
it is less than one year old, is cathodically protected against corrosion
and has five feet of cover in the vicinity of the Steam Electric Station: |

Pennsylvania Gas and Vlater Company has provided both schematic and
design drawings of the Shickshinny City Gate Station (Drawings BER-4106-65
and BER-4094-65, 12 sheets), manufacturer's literature and capacity tables
for the regulating valves and a narrative description of the station's
operation. "Referring to Drawing BER-4106-65, which is a simplified
USchematic Flow Diagram' of the Gate Station, it can be seen that the high
pressure (700 -~ 1200 psig) natural gas first passes through one or two
(the automatic shut-off valve on one run is not shown) orifice meters, then
through a remotely controlled valve and finally through parallel regulating
valves which drop the pressure and/or control the flow of gas into the 12"
pipeline to Berwick. Not shown on this simplified drawing are the heater,
the fuel supply to the heater, future connections and the station by-pass,
all of which are shown on the various sheets of Drawing BER-4094-65.
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‘w07, The, heatéd “‘gas : then passes .through-a=12'",x.1

“r. Robert J. Shovlin’ ) . . September 7, 1982
nsslstant Project Director — Susquehanna L T Page two
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The normal differential pressure across the orifice meter plates is
less than 100 inches of water (approximately 4 psi) and the design of the -
orifice fitting is such to accomodate only moderate differential pressures.
The use of an orifice, designed for measurement purposes, as a flow restrictor
would probably result in the orifice plate ( normally 1/8" thick) dishing,
coning free and lodging in some downstream restriction such as a valve or
¢lbow. The sole purposes of these orifice meters are for custody transfer
mcasurcment (TRAHSCO to PGeY), telemeter signal to Wilkes-Barre and a signal
input to the flow controller. . ) .

After leaQing the orifice meters, the gas passes through a gas fired .
heater (which is not shown on the schematic drawing). The function of this
heater is to preheat the gas stream prior to regulation inorder to overcome
the Joule-Thomson cooling that occurs across the regulators. (Since there
{5 no work done, the expansion is isenthalpic and the AT is approximately
one deoree Fahrenheit per atmosphere of pressure drop.) There are two reasons
to avoid the low temperatures that would result if the gas were not heated.
The first is to avoid the freezing of the ground and the potential frost

* heave that could occur immediately downstream of -the station. The second

recason for the heater is to prevent the formation of hydrates which could

- plug the pipeline. (Hydrates are complex unstable compounds which can form

when liquid water is present in natural gas at high pressures and low .
temperatures.) Failure of the heater could produce severe operating problems .
for the Gas Company but would not have any safety related impact upon the
Susquehanna Steam Electric Station.

Sheets 1 and 8 of Drawing BER-4094-65 indicate a station by-pass. It
should be noted that a 'blind spool-piece' has been incorporated in this by-
pass. This '"blind spool-piece' eliminates any possibility of maloperation
by merely opening a valve. (The spool-piece is a length of 4" pipe with blind
flanges welded to each end.) . Operatjon of this by-pass requires the physical
in3tallation.of-both regulators ahd reliéf valves (see-note on sheet'3). " ..

- e - e . seem, - - v

) 0" ball valve which can be:
rermotely operated By the’PGsW dispatcher in Vilkes-Barre. While théré is a
reduction of area (approximately 30%) in the throat of this valve, it provides
an almost insignificant flow restriction when wide open. The control system
for this valve provides for no change of position in the event of communication
and/or power failure and fail-open in the event of a local control system
failure. At the present time, there is no automatic operation of this valve.
The Gas Company dispatchers consider continuity of service as a first priority.
(The gas industry generally equates continuity of service with safety.) Thus,
lacking specific information, most gas dispatchers would be reluctant to close
the remote valve, even with telemetered information indicating a major leak

or line break. Therefore, this remotely operated valve should be considered

s only a secondary back-up, not a primary safeguard as it relates to the
susquehanna Steam Electric Station.

The pressure and/or flow reéulating equipment downstream of the remotely
~ 9perated valve, provide a number of functions (See PG&Y Drawing BER-4094~65) .
.the regulating valves (B, €, D and E) and relief valve (F) are all of the
same type, £.e. Grove Flexflo. The Grove Flexflo valve consists of an expan-
sible rubber-1ike tube over a slotted core with an internal septum. \lhen the
valve s closed, the pressure on the outside of the tube equals the upstream
Pressure. |f a pressure differential exists across the valve, the higher
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" "The “set-point'" of the’ flow controller may- be adjusted femotely From Wilkes-

.reducing the flow. . _— L

W‘réguiaton C -or- B should- fail

. Robart J. Shovling o
Assistant Project Dir®or - Susquehanna

LY

’ September 7, 1982
Page thfee

upstream (and outside) pressure squeezes the tube against the slotted down-
stream portion of the core, closing off the-valve. The soft tube provides,
a “bubble-tight!" shut-off which is particularly important in the relief
valve application. !'Bleeding-off!' the pressure around the tube, allows the
tube to inflate - opening the valve. Cohtrol of the tube pressure is accom-
plished with external pilots or control valves (G through M).

The two runs of the regulating portion of the Gate Station have totally
different functions. The right hand run (regulators C and E) is the primary
side. Regulator E is a flow control valve and its tube pressure is controlled
by a small diaphragm operated valve (L) and inturn an electro-pneumatic
converter (Z). The electronic signal is generated by an electronic flow
controller, which may be over-ridden by an electronic pressure controller.

Barre. This adjustment may vary both hourly and seasonally, but at the
present time is always below 2.5M2 scf/hr. (20 m3/sec.). If the set-point
exceeds the gas supply needs of the pipeline, the pressure will rise in the
pipeline until the pressure controller over-rides the flow controller = thus

Regulator € has a dual function. Hormally pilot | controls valve C to
maintain an intermediate pressure (P2) of 600 psig. If a failure occurs in .
rcqulator E, causing it to fail open, pilot J would then control regulator C
to prevent the downstream pressure from exceeding 380 psig.

The .left hand leg is solely a pressure control system. Regulator D and
its associated pilot K remain closed unless the dowunstream pressure falls
below the set-point of K, which is presently set at 100 psig. This pressure
would normally be inadequate to serve much of Berwick and the sole reason for
this system is to maintain pressure in the pipeline to avoid customer outage.

Regulator B performs exactly the .same fupction as regulator C. ) _ ;

- -2 - < - - .. - - - L . *

.. If either .regulatdér E or D.should fail open and their associated monitor -
~8ontrol- the pressure;y relief-valve Fiwould open, " -
venting gas to thé atmosphére and contfolling the pipeline pressure at 400 ’
psig. (ilote: if the transmission pressure exceeds 720 psig, the sizing of

valve F is such that that the pipeline pressure would reach 720 psig, which

is the design working pressure of the 12'" pipeline.) fhe venting of the gas
will present no hazard to the Susquehanna Steam Electric.Station, because

natural gas vented vertically at acoustic velocity has sufficient kinetic

energy to assure mixing with the surrounding air to a concentration below

the Lower Flammable Limit (LFL). Furthermore, the rate of flame propagation

of natural gas is so low that the jet cannot remain ignited.

The normal operation of the Shickshinny City GateStation by PGeU is

" in the flow control mode. If the 12" pipeline were to suffer a major leak

or break, the Station would merely continue to supply gas to the pipeli?e at
the alréady set rate. Depending upon the distance between the leak or break
and the station, and the pressure drop that would result from that d:§tance,
regulator D might open to maintain a pressure of 100 psig at the statxon:

Returning to the discussion -of the Grove Flexflo regulators. The core
was described as having slots with a septum dividing the upstream and down-
stream portions of the valve. Obviously, the number and size of those ilots
will establish the flow capacity of the valve gtﬁezexpanSloP pressure of the




Mr, Robert J. Shovlin . ) ” ' September 7, 1982
Assistant Project Director - Susquehanna ' . .Page four

of the tube and the setting of the external controls can also influence the J
overall capacity of the valve). In general, the sizing of the basic core is :
comparable with conventional control valves of equal line size. However, the
. core can be readily changed and the manufacturer offers cores with reduced
‘capacity. Generally, the reduced capacity corresponds to the standard core
- of one or two smaller line sizes. For example, it is possille to use cores

having the capacity of either 2i or 3" Flexflo's in the 4" Flexflo body.

. The core itself is a substantial casting that is designed to withstand
full differential pressure and, because of its design, it does become a fixed-
flow restrictor when the tube is fully inflated. Figure 1, annexed, indicates
the total maximum flow through two Flexflo regulators in series with both

:» regulators wide open. .At the present .time, all foyr,qegulqtqrs,(ﬂ,‘c, D and
E) have %" cores in ' bodies. Therefore the present capacity corstraint )
imposed by a single pair of the existing regulators is represented by the line
identified 4" x 4. This would be a realistic assumption for a simultaneous
line break and total system regulator failure of the right hand pair (¢ and E)
provided the break occurs far enough downstream to avoid the operation of

- regulator D. L . -

The previously mentioned letter (June 1, 1982, Cartis to Schwencer)
provides the criteria of 39 m3/sec. break flow as the maximum rate which will
not create a potential threat to the-safe operation of the Susquehanna plant.
In that same .letter, !it was estimated that the maximum backflow (from the
Berwick end of the line) would be 9 m3/sec. Thus, restricting the deliver-
ability of the Shickshinny City Gate Station to a maximum rate of 30 m3/sec.
(3.81 N2scf/hr.) would eliminate the pipeline as a potential threat to the
safe operation of the Susquehanna Steam Electric ‘Station.
The flow in the pipeline between the Gate Station and the postulated
. break would be extremely high. B. C. Shebeko, in the handbook which accom- o
panies the Folyflo Flow Computer, provides & graphical solution“far-this = - - .
problem (p. 90, .copy. annexed). Assuming: L = 8700 feet, P2 = 14.73 psia,
. T1:=-520° R,.D = 12,188" and- a_calculated. specific gravity = .5856, ‘the flow
versus upstream pressure has been calculated and shown in Figure Z, annexed.

It can be seen, from Figures 1 and 2,-that the total wide open failure
of the right hand run (regulators C and E) will deliver less than 30 m3/sec.
to the pipeline if the upstream pressure (TRAHSCO) is less than 925 psig.
Furthermore, the pressure drop in the pipeline will be sufficient to preclude
the automatic ‘opening of regulator D at 100 psig. However, if the upstream
pressure exceeds 925 psig, or if regulator D fails open it is possible to -

-deliver more’ than 30 m3/sec. to the pipeline. It should be noted however,

that the failure of regulator E, alone, will not result in a delivery in e
‘excess of 30 m3/sec. to the pipeline. "L . <{
These lipitations were discussed, both at the site and later by phone, 2N '

with Messrs. Taylor, Walsh and Lyle and they agreed to install 3" equivilent :
_cores in regulators C and E and to either install 2" equvilent cores or replace {
regulators B and D with 2! regulators as an interim measure. Furthermore,

PGEY will install a checik valve, which will eliminate the S m3/sec. backflow,

in the 12" pipeline as near as practical to the western edge of the Susquehanna
plant property prior to the restablishment-of the full size cores nn.regulators
C and E. (This will be occasioned by load growth and should occur within a
“couple of years.) Also, PGEW will inform PPsL of any intended changes gt.the
'Shickshinny City Gate Station which could result in increased deliverability

£ .
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”l‘. Pobert J. Shovl ln. A "- ’" . September 7’ ]982

. Ass:stant Project Director - Susquehanna Page five

.
.~

"

to the Berwick pipeline. The change of regulator cores or regulators can,
and will, be accomplished within a few weeks. The agreements, mentioned above,
will be confirmed by an exchange of letters.

> -

These modifTications should provide both redundancy and risk reduction
that should totally eliminate the natural gas pipeline as a potential risk
to the safe operation of the Susquelhanna plant. The present design of the
Shickshinny ity Gate Station would reguire at least two failures or human
errors in addition to the simultancous oipeline ruture to achieve the post-
ulated hazard (these two additional Yailure events were apparent]y overlooked
in the prooablllstlc anaysis submitted on January 21, 1982 in response to
Question 311.1). The incorporation of the above nodlfications in the

'EsthcLshlnny City Gate Station should have little effect upon PG&il's opeLatlons

25 ‘

w T

a "'."* LAA
W

but they will physically restrict the deliverability of the Gate Station,
even with multiple failures, to the extent that the postulated leak rate of
39 m3/sec. cannot occur within the area of concern.

Sincerely

James H. Stannard, Jr.
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FIG. 47 : | W

DISCHARGE OF NAT. GAS FROM THE OPEN END OF PIPE

. Rw150 PSIG

* pip
S FIPE B~14.73 PSIA
400°

L

SOLUTION;

RESISTANCE IN VEL. HDS.

ENTRANCE LOSS  0.50

vz /2 1.00

VALVE 1L.75

PIPE 400x0.0296 =_l1.84
=~ 15.09

JOTAL N

THE NATURAL GAS OF 0.6 SR GR. AND INITIALLY AT 60°F DISCHARGES INTO
ATMOSPHERE THRU AN OPEN END OF 6° (6.005°1.D,) PIPE 400 FT LONG.
FIND THE HOURLY FLOWING RATE 3) WHEN THE HEADER PRESSURE IS
150 PSI AND b) WHEN THE HEADER PRESSURE IS 25 PSI,

NOTE; ASSUME 1,75 VEL.HEADS FOR VALVE RESISTANCE.
A2.73 L 0.0895; M ~FROM THE CHART = 0.204
z/P T64.73 ' :
SINCE THE INTERSECTION OF B/p WITH N-LINE OCCURS TO THE LEFT OF

SLANTED LINE THE FLOW AT THE END OF PIPE IS SONIC.
PR 2
Q =32 700 x0.204 x 164,73 x 06,0652 4520,0.0 = 2.27 M*CF/HR ) .

Bfp=0.372; M, =020 (FLOW AT THE END OF PIPE IS SUBSONIC)
e 2
Q= 32700¥ 0.2 x 39.73 = 6.065 fszo o6 ™ 0-541 Mcr/uR
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