
_

;CN Commonwealth Edison
) One First National Pir, Chic':g), Illinois

A,(i ~ ] Addr:ss Riply 12: Post Offica Box 761g.-
~.

Chicago, !!!inois 60690g' 'N '

.

October 31, 1983

Dent'n, DirectorMr. Harold'R. o
Of fice of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission1

Washington,-DC _20555

Subject: LaSalle County Station Units 1 and 2
Preliminary Evaluation of the Service
Water System as a Backup to the Fire
Protection System
NRC Occket Nos.'50-373 and 50-374

Reference (a): License NPF-ll, Technical Sp'ecification
3.7.5.1, Actions'a. and b.l.

Dear Mr. Denton:

Enclosed pleasa find the subject preliminary evaluation. This
preliminary evaluation was made at the request of the NRC staff to
. provide additional justification for our use of the cervice water sys+.em
'es a backup (not necessarily equivalent) fire suppression water system.
LWe are continuing our review of the adequacy of the fire protection water
supply.

To the best of my knowledge and belief the statements contained
herein and in the enclousre are true and correct. In some respects these
statements are not based on my personal knowledge but upon information
furnished by other Commonwealth Edison employees and contractor employees.
Such-information has been reviewed in accordance with Company practice
end I believe it to be reliable.

If there are any further questions regarding this matter,.please
contact this office.

Very truly yours,

D W nh,les
k NOh0000hS73 C. W. Schroeder
F PDR Jclear Licensing Administrator

'Im

Enclosure Y

(W\

cc: J. G. Keppler 1/1

h,$W._Guldemand 1/0
G
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: ENCLOSURE
, 4j

~

.PreliminaryoEvaluation-of.the-Service-Water System'as'a
Back-Up to the Fire-Protection-System at LaSalle

~ TheJfire~ pro'tection' water distribution-system is~ capable of'

: supplying cooling lake water to-the plant fire. hydrants,.the water
- sprinklerJand deluge systems, and.the. hose valve stations under all.
; conditions.n The : system is _normally kept pressurized by fire ~ protection
ajockeynpumps. If a system demand:. occurs, the pressure decreases in1the-

fire' protection' system, therebycautomatically starting a diesel 1 fire~

. pump. A second' diesel fire pump-is'available should the| system. pressure
_ continue .to drop. . Each ; fire ~ pump has a capacity? of 2,500 gpm at 315 feet

TDH.
~ ~

By comparison,.each of.the five service' water pumps has'a
capacity of 16,000,gpm at-215 feet TDH. By backing:the service water
pumps down:their: head-capacity curve.and reducing service water-loads,

'the. service' water pumps may be used as a back-up should the diesel fire
- pumps-both be-inoperable. This report ~ represents an assessment (the

calculations were'made independent of the original fire pump sizing and'

design-calculations)~of the limitations imposed on the: current-fire
protection system when the service watercsystem is used as a back-up
supply.- .

The'" conclusions are:
s

1. 'The: service water pumps can provide 750 gmp at 65Lpsi to the.
refuel floor =at e1. 848'6"'- Attachment A. '

:
"

L2. The service water pumps cannot provide'1000.gpm (+750 gpm for-
L hose stations) at.75' psi to the Unit-1 cable spreading room''at
i el.-753'6" - Attachment.B.

13h . Operating;the service water pumps at-low flow requires reducing:

service water. load to the station and maintaining' minimum
| cooling' requirements for service water' pumps (2400'gpm).

Attachment ~A

LThe attachment discusses the use of the service water pumps to
~

supply 750 gpm at"65 psi to the refuel floor. The following comments
apply:

P (1)'' Sensitivity estimates show that th'e service water system could
L also provide the two. worst hose stations (there are 10 total on

~

| :the1 refuel floor) with 100-gpm at approximately 65 psi. In this
L case,'the fire > protection' system flow would be 200 gpm.
I.

(2) -The calculations [in the attachments are based on a C of 100.,

:This is conservative. A header flow test (LST 82-177) was con-
' ducted in July 1982 at LaSalle and the results ofE this test were
compared against calculations with the following conclusions.for,

i three-fire pump flows:-

!.
. _ _ _ . _ _ _ .-_ _ _ _ . . _ _ . _ _ _ _



V '
,;

,

- .. -

'- '' . f.
~

's-.

-- 2 -

-Q = 2975?gpm osi calculated

Hydrant ~ psi measured C =-100' C =:120
-.

.507. 112- -105 110

504'- 108 ~101 108

503- '106 98 106'

,

501 105~ 94 103
p.

'515 100 91 100
t

a P-from 507-515 =-12 ' 14 10

. Q = 2800~gpm- Dsi calculated

Hydrant psi measured C = 100 C = 120

-507 119 -111 116-

504 115 108 114
,

503. 113 105 112

501 112 102 110

515 111 99 -107

A P from 507-515 = 8 -12 9
-

|

Q = 2550 gpm osi calculated

. Hydrant- psi measured C = 100 C = 120

507-. 129 118 122
|

[ 504 126 116 120
!
1 503 124 113 119

501: 123 110 117

515 122 108 115
.

! a P from 507-515 = 7 10 7

I
.These numbers indicate that a C of 100 is conservative by at least'

215-205:in the prediction of pressure drops.
i
l

!.
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Astachment B <

,,

This attachment ~ discusses the use of the service water system to
. supply 1000 gpm-at 75' psi to theTUl: cable spreading room. It includes a
paragraph' stating that the fire' pumps can meet this demand but the service
. water. pumps cannot. The.following comment applies:

(1) .The: cable spreading room was designsd for a spray density of 0.3
gpm/sq.ft. The combustible material in this' zone consists of
.Divicion 2 control and instrumentation cable insulation. The
design basis'of fire protection system is to; protect the cables
'in the cable trays. 'A cable tray spray system was designed to
meet the intent of NFPA-15 with spray nozzles located in the
trays. There is also a sprinkler system to meet the intent of
NFPA-13. LaSalle uses qualified cable, solid bottom cable trays
to. prevent the . propagation of cable fires and is designed such
1that in the unlikely event of a fire that completely destroyed
-the cable spreading room there is an alternate path whereby Unit
1.could be brought to.a safe shutdown.

The recommended density in Sect 1;n 4-4.1.4 of NFPA 15 is 0.15
gpm/sq.ft. for extinguishment of fire which originates within
- t h e .c a b l e'. We interpret Section 4-4.3.3(d) to recommend a
density'of 0.3 gpm/sq.ft. to protect-cables from an exposure
~ fire.

~

A' demonstration was conducted in the cable spreading room at
LaSalle on March 12, 1982 at which time a spray density of 0.32
gpm/sq.'ft. was measured 'from one nozzle at a pressure of 10 psi.

!
- '7538N'

,

L

4

, .-- -- . . , , - . ..nn n .., , , , . , - , - ,



n- - -

) . . ^ ,, .

OTTSC. N M tT-T,.

C
Evaluation of-Service Water System

%\ As Back-Up to Fire Protection System%%/ at the Refueling Floor

1.0 INTRODUCTION
'

'The fire protection water distribution system is capable of

cupplying cooling lake water to the plant fire hydrants,

the water sprinkler and deluge systems, and the hose valve

stations under all conditions. The system is normally kept

pressurized by one of two fire protection jockey pumps. If

a system demand occurs, the pressure decreases in the fire

protection system, thereby automatically starting a diesel

fire pump. Each fire pump has a capacity of 2,500 gpm @

315 feet TDH. The sizing basis for the fire pumps was

Nuclear Mutual, Limited (NML) Standards.

The diesel fire pumps take suction from the water tunnel

in the lake screen house. The tunnel has multiple intakes
~

from the LSCS cooling lake. As a backup to the diesel fire

pumps, water can be supplied from the service water system.

-The service water system is connected to the fire protection

system through a 12-inch line at each pump discharge line.

2.0 PURPOSE

The purpose of this calculation / report is to demonstrate

( that the Service Water System can back-up the Fire Protection

el-
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2. 0 ' . PURPOSE - (continued)

System demand in the event both diesel fire pumps are
.

inoperable by supplying 750 gpm 0 65 psig to the highest

fire suppression-system. This system consists of fire

hose streams on the refuel floor at' elevation 848'-6".-

3.0 1 . ASSUMPTIONS
.

We have-assumed the pipe to be "old". This implies a

Hazen-Williams coefficient of 100. The equivalent' length

for the butterfly valves was obtained from Crane's TP-410

paper _(L/D=40). There are two strainers in the calculation

where we assumed conservative pressure drops.

. ( '

.

The flow branching off the service water piping is assumed

to be 750 gpm. This condition assumes that valves downstream

of the branch point will be partially closed (throttled) if

-such a need arises. We assumed that 375 gpm are diverted to

the Unit 2 side of the refueling floor due to symmetry

i in' pipe routings. Each fire hose has been assumed to have

a flow of 75 gpm. '(Figures 1 and 2 show the ten hose
t

'

stations on-the refueling floor.).

:
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'4. 0 DESIGN INPUT

The head. loss calculations were performed using Sargent c

Lundy. Standards MES-2.10 and MES-2.16. The pipo routing

and calculations are in Appendix A. The pipe routing was

developed from the current single line and outdoor piping-
.

drawings. The calculations were performed using Form

MES-2.16.1.
.

5.0 REFERENCES

5.1 Goulds Pumps,-Inc., Characteristic Curve for Service

Water Pumps

-1WS0lPA - A-19376

( lWS0 LPG - A-19377.

0WS0lP - A-19375

5.2 NML Standards for Nuclear Generating Stations

5.3 Crane TP No. 410 - Flow of Fluids

5.4 Cameron Hydraulic Data, 14th Edition

5.5 P&ID's

M-68 Rev. P, Service Water,

M-71-01, Rev. AB, Fire Protection

M-72-02, Rev. U, Fire Protection

! 5, . 6 Structural Drawings
i

S-119, Rev.-R, Plumbing Underground Piping'

S-120, Rev. T, Plumbing Underground Piping

b

|

| 43-.
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' 5. 0 . REFERENCES-(continued)-
.

5.7 Mechanical Drawings

M-766-06, Rev.-G, Outdoor Piping-

M-766-07, Rev..D, Outdoor Piping-

< 'M-766-08, Rev..F, Outdoor Piping
*

M-766-09, Rev.-K, Outdoor Piping
,

M-783 . , Rev. K, Lake ~ Screen House Piping

~ M-785 Rev. M, Lake Screen House Piping,

M-787' Rev. M, Lake Screen House Piping,

' M-788 Rev.-J, Lake Screen House Piping,

.

- M-814 Rev. H, Fire Protection Piping-Reactor Building,

'

M-814-02, Rev. G,-Fire Protection Piping-Reactor Building

M-814-03, Rev. J, Fire Protection Piping-Reactor Building(.

M-814-04, Rev. F, Fire Protection Piping-Reactor Building-

M-814-05, Rev. G, Fire Protection Piping-Reactor Building

M-814-06,'Rev. G, Fire Protection Piping-Reactor Building

M-814-07, Rev. G, Fire Protection Piping-Reactor Building

5.8 Instrument Location Number

M-1312-03, Rev. B

5.9 Piping Design Tables

PDT "002LS" and "100LS"

6.0- SUMMARY

The calculations demonstrate that the head loss due to
,

friction between the WS-pumps and the hose stations approx-
,

''

imately 23 feet of water. A static head of 161 feet exists
J

( between the WS pumps and the hose stations. Section V of the
,

'

_4_
,
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6.0 SUMMARY (continued)

Nuclear Mutual, Limited Standards require a water supply

pressure at the highest hose nozzle location..of 150 feet

of. water. Hence, the discharge head of the WS pumps must

equal'334; feet.
.

The discharge nozzle of the service water pumps are located

below the elevation of the cooling lake. The difference

in elevation results in a static suction head to the WS

pumps of approximately 12.5 feet. Hence, the total developed

head'for three pumps equals 321.5 feet (assuming negligible

suction friction).

At this discharge head three WS pumps provide approximately*

10,600 gpm. This flow exceeds the minimum flow requirement

specified by the pump vendor in Specification J-2535.

Figure 3 presents characteristic curves for the various

pump schemes considered and the systems' resistance curve.

With one and two pumps in parallel, the combined flows

equal approximately 4000 gpm and 7600 gpm, respectively.

The Service Water System is concluded to be adequate to

provide the water supply to the Fire Protection System

based upon the calculations and Figure 3. A pressure trans-

mitter and indicator on the WS piping can be used to deter-
J

( mine when adequate pressure is achieved.

-S-
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7.0 RECOMMENDATIONS

ihe WS system can supply 750 gpm at 65 psig to the_ refueling I

floor. To accomplish this, WS valves downstream of the fire

pro'tection branch rust be partially closed. The proper

, pressure can be obtained by reading pressure indicator

IPI-WS007. With-three pumps operating the indicator, located

on the' discharge nozzle of pump lWS0lPA, must rc! lect a

pressure of approximately 144.6 psig (334 ft. 11 0 ) . In
2

addition to the pressure indicator, a pressure transmitter

(lPT-WS009) is also available to detect line pressure. The

transmitter must reflect a pressure of 138.2 psig (319 ft.
. 11 0) . -3

{
In' order to provide' adequate water supply to the FP system,

the WS pumps must be backed up on their characteristic curve.

By doing this, the capacity is sacrificed and as such, will

require the operator to shed load. Although one WS pump

can provide the necessary flow, it would be prudent to

operate with three pumps in parallel. With the three pumps

operating, more service water would be available to other

heat loads.

I
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EVALUATION OF SERVICE WATER SYSTEM
AS BACK-UP TO FIRE PROTECTION SYSTEM ,

AT T'!E . CABLE SPREADING ROOM
FOR Ti!E

LASALLE COUNTY STATION - UNIT ~1.-
.

.

.

1.0 INTRODUCTION

The fire protection water distribution system _is capable

of supplying cooling lake water,to the plant fire hydrants,

the' water sprinkler and deluge systems, and the hose valve

stations under all conditions. The diesel fire pumps take

suction from the water tunnel in the lake screen house.
As a backup to the diesel fire pumps, water can be supplied

from the service water system. The service water system is

not an equivalent.or redundant fire protection system. The

service water system is connected to the fire protection

system through a 12-inch lino at oach pump discharge line.'

2.0 PURPOSE
'

The purpose of this calculation / report is to demonstrate

that the Service Water System can back up the Fire Protec-

tion System demand at the Unit 1 Cable Spreading Room in

the event both diesel fire pumps are inoperable. The .

LaSalle Safety Evaluation Report (SER) states that the

-]
1

-

-1-
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2.0 PURPOSE (continued)

greatest water' demand for areas containing or exposing -.

safety-related equipment is 1000 gpm. An additional

750 gpm;is required for hose streams, totals a water

demand of 1750 gpm. This water flow requirement corresponds

to the. Cable Spreading Room..

This report will also demonstrate as a corollary that the

Fire Protection System can supply a water demand of 1750 gpm
-,

to the Cablo Spreading Room.

3.0 ~ ASSUMPTIONS

-We have assumed the pipe to be "old". This implies a

Hazen-Williams coefficient of 100. The equivalent length

for the butterfly valvos was obtained from Crane's paper

TP-410 (L/D=40). Wo assumed conservative pressure drops

for the strainers. The reducers were assumed to have,

negligible effect to the head loss because velocity magni-

tudes are very small. .

.

The 750 gpm dedicated for the hose streams was divided

amongst four outlets. Two hose stations were assumed to

-have 125 gpm each. The remaining 500 gpm was divided
*

.

equally between two fire hydrants.

J

-2-
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/4. 0 -DESIGN INPUT
~

-The head loss calculations woro performed using Sargont &-
Lundy' Standards MES-2.10 and MES-2.16. The pipo routings

*

and~ calculations are in Appendix A. The pipe routing was

developed from the current single line and outdoor piping
.

drawings. The calculations were performed using Form
MES-2.16.1

5.0 REFERENCES e =

,5.1 Goulds Pumps, Inc. Charactoristic Curve for Servico Water

Pumps

1WS0lPA OWS0lP;- A-19377

lWS0lPB A-19376 'A-19375

5.2 Poerless Pump. Division, FMC Corporation Characteristic

Curve for Fire Protection Pump

0FP01PA C14645B

0FP0lPB C14645B (Identical pumps)

5.3 Nuclear Mutual, Limited (NML) Standards for Nuclear

-Generating Stations
.

5.4 Crane. Paper TP-410 - Flow of Fluids

5.5 : Cameron Hydraulic Data, 14th Edition

5. 6' P&ID's

M-68 Rev. P, Service Water, -

M-71-01, Rev. AB, Fire Protection

M-72-01, Rev. T, Fire Protection
J

-3-
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5.0 REFERENCES (continued)

5.' 7 Structural Drawings

-S-117, Rev. M, Plumbing Underground Piping

S-118, Rev. Z, Plumbing' Underground Piping

S-119, Rev. R, Plumbing Underground Piping
"

S-120, Rev. T, Plumbing Underground Piping

S-102, Rev. U, Plumbing Underground Piping

5.8 Mechanical. Drawings

M-766-06, Rev. G, Outdoor Pipipg

M-766-07, Rev. E, Outdoor-Piping

M-766-08, Rev. F, Outdoor Piping

M-766-09, Rev. K, Outdoor Piping

M-783 Rev. K, Lake Screen House Piping,

M-784 Rev. F, Lake Screen Ifouse Piping,

*

M-785 Rev. M, Lake Screen House Piping,

M-786 Rev. G, Lake Screen !!ouse Piping,

M-787 Rev. M, Lake Screen House Piping,

*

M-788 Rev. J, Lake Screen llouse Piping,

M-814-08, Rev. L, Fire Protection Piping-Turbine &
.

Auxiliary Building
,

'M-814-09, Rev. R, Fire Protection Piping-Turbine &

Auxiliary Building

M-814-10, Rev. H, Fire Protection Piping-Turbine &
,

Auxiliary Building

d
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5.8 Mechanical Drawings (continued)

M-814-11, Rev. K, Fire Protection Piping-T'Irbine &

Auxiliary Building

M-814-12, Rev. X, Fire Protection Piping-Turbinu &

Auxiliary Building

M-814-13, Rev. K, Fire Protection Pip'ing-Turbine &-

1 Auxiliary Building

~M-814-15, Rev. N, Fire Protection Piping-Turbine &

Auxiliary Building
,

5.9 Instrument Location Drawing

M-1312-04, Rev. A

5.10 Piping Design Tables

-PDT "002LS" and "100LS"

6.0 SUMMARY

The calculations demonstrate that the- head loss due to

-friction between the WS pumps and the cable spreading room

i approximately equals 148 feet of water (64 psi). A static

head of 66 feet exists between'the WS pumps and the cable

spreading room. The residual pressure at the isolation -

valve (lFP147) is 74.9 psi (173 ft. H O). Hence, the
2

discharge head of the WS pumps must equal 387 feet.

.

The discharge nozzle of the Service Water pumps is located

below the elevation of the cooling lake (7 00 '-0") . The

J
,

-5-.
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- 6.0f SUMMARY (continued)

difference in elevations results in a static suct.Lon head
.of=approximately 12.5 feet. Hence, the total developed

head for'the WS pumps approximately-equals 374.5 feet

(assuming. negligible suction friction).

.

The service water. pumps cannot provide the cable spreading

room with 1000 gpm @ 74.9 psi, since the' shutoff head to

the pumps equals 335 feet. The pervice water pumps can

provide the cable spreading room with 1000 gpm @ 55 psi

-(127 ft. H O).2

<

The fire protection system was designed to provide the

cable spreading room demand of 1000 gpm @ 748 psi (173 feet) .

The head loss due to friction between the FP pump and the

cable spreading room approximately equals 147' feet of

H 0' (64 psi) . The static head.between the two points2

approximately equals 37 feet. Hence, the discharge head of

the FP pump must be approximately 357 feet.
.

The discharge nozzle of the FP pumps is located above the

elevation of the. cooling lake (700'-0"). The difference

in elevation results in a suction lift of approximately'

,

16 feet. Hence, the total developed head for the FP pump

4

a
*
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6.0 SUMMARY (continued)

approximately equals 373 feet (162 psi). At this dis-

charge head, the FP pump provides a flow of approximately

1750 gpm. Hence, the fire protection. system is concluded

to be adequate.

;

A pressure indicator and transmitter on the piping can

be used to determine when adequate pressure is achieved

.by the WS pumps.
.

7.0 RECOMMENDATIONS

The WS system can supply 1000 gpm to the fire protection

system at 55 psi. To accomplish this, the service water

valves downstream of'the fire protection branch.must be

closed. The prcper pressure can be obtained by reading

pressure indicator 2PI-WS007. The indicator is located

on the discharge nozzle of pump 2WS01PA, it must reficct

a pressure of approximately 147.6 psig (341 f t. H O). In
2

addition to the pressure indicator, a pressure transmitter

(2PT-WS009) is also available to detect line pressure. The.;

.

transmitter must reflect a pressure of 139.6 psig (323 ft.

H O).2

.

In order to provide adequate water supply to the FP system,
'

the WS pumps must be backed up on their characteristic esave,
j
-7-
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> SYSTEM ISO?TTRIC g, pypy

1. BASED ON P&ID DRAVING NUMBER M- DATED

2. BASED ON PIPING DRAVING NUMBER M- DATED e

%'" 1.: x .,- ,- yQ gqq ,- g'~

s. ITExjVWWWV q/v .sy w y y/w v
Q /Q '"Q2Q)%/%.XP%/D <>W Q) Xf D y ,,

< XDCXDCX XD<X X:X aXD<DGXD'

M tse63O(DOd30 D:ood 12. 630 S
d^5<J 34 M ST:mAnn/%AAri /Us 4XXXXX25 v(MXXX X 5 . X y6 S72

XXXX XXXX '<')$ XXX .,'YX
wwsfysv -gwvvyw uwww 6/[a Ce

%/QR)Q)Q ?,W)W''~ ;/WV Du Q?WQ? 6,.f Sv;

(XD(DG)$ Q1p_ GXDCX:XXDGXDQXD X6 " ' .

Od>Oci52 T>OoCatYxBocB<ixBd5 "

AAAA/ LAM'is7%A7 AAAA / (

/%KNf6%QE2V?NXs%NNX /
X X )W XY #6 R X XX X X X X X' /VW5(WWh?D /YWVWWWW LWVWPVWVDWWVWWWW / /
(X?Q)Q2Wk)(X)Q)Q2Q)Q)QXP(XP f
< XIX X X 3< X X XDCXDCD<DCDOCD
(3/VVVV5O(5(3(IS&(5(3(VV5 /
2%/VVVR/VVVRMA/\/%4/VN /
XXXXXXXXXXX)Q(XXX 2* * *3OOOOO(X3O(XXX X W3O<.

'

VVVVVVVVVWVVVWVW 2. D (I

%/\>%/\/%/\/VR/WWW%/\/W%/W 3. Equi

< X X X X X XDOCXDOX X XIX XD
'' ST"'OOO(DOOOO(i3(B(IXBOOO<B

k: /VVVVVVV5AAAA/VVNA s. Tora

.2k 2 k M M . M . X M .2 k. M X . M . M M )Ik M M 6. MARC
f
di O PROCESS FLOW DATA POINT

7, ,pgpj

0*
EQUIPME!?P (HT. EXCH. , FILTERS, STRAINERS, FLOW N0ZZLES, ETC.)A. 9. VEI4*

*
>

10. A1h
D 11. Tor)
-T 12. SIZI**
s 13. LIN!* *

W w aH (M)" SUM OF9j A

h h.16 PIPING-PRESSUREDROPTHROUGHFITTINGE,
OSAFETY-RELATED"" VALVES AND DISCONTINUITIES
O ON-SAFETY-RELATED(b) MES-2.10.1, MES-2.10.2 OR MES-2.10.3 PIPE SIZE(' SELECTION PREP M BY

(c) IF BACKING RINGS ARE OMITTED L/D CAN BE REVIEWED BY
REDUCED By 20% FOR ELB0wS

APPROVED BY {
l

j l



h
i-

.

C. DTTRANCE/ EXIT LOSSES AND |NG AND VALVES
CHANCES IN PTPE SETI0F

L/D x QUANTITY OF
FIT'INOS FOR SIZES LISTED (a) DESCRIPTICN LINE va aHg(c) PAGE SIZE (FPS) (Fr.) )

DESCRIPTION (a) L/D

LONG RAD. ELBOV | 20 ht [ [ [ [
[ [ [ [ [ {

IDNG RAD. ELBCV 12

i. TEE (BRANCH TLOW) 60 f' [ M [ [
[ [ [ [ y'I. TEE (RUN FIDW) 20

IV. SIDBE VALVE 3hD [ [ [ [ [
[ [ [ [:NG CHECK VALVE 135 ''

h GATE VALVE 13 [ [ [ [ [
{.ile Ilu valda <to ,Ifc / / / / ;

[C [ [ [ [ aHC (PT)/f ,//f fh o r

@ m ; ., ' 'i&% Sb / / JA6 / / lxA'"" ?*,,g,f La. O j
.

C'' k' * ,',a'c hep:, "Fgre n [ % M / [ /
, , ,

/ [ / [ / wn ~
/ / / / / v2a

f f [ f [ ^" * * 6h.h
. .

L L/D 3/f |3 | 2 'E D. C0ffrROL VALVES

P O
NSIDE DIAFETER) (W) I.qi7f 2.M7 2, . W

Y. STR. PIPE (1x2) (W) (J /4 * fo P9 ?ff ? C {" '

,Icar PIPE (PT) 6 7, ./ -z2/ , V c , ,

|L EQUIV. LENGTH (3+h) (M) L] K, 6M 3p5 T 4[Av

f8N ( %)
' AP'

% (M) 4 96 le 2. 340

(LB/HR) OR (CPM) Ss!. n oay rr 93
D (U)"O

CITY v (b) (FPS)a , g, 3e ,g

l/100'(b) (PF/100 PP) ,e v . e- ?, .ei AHp= AHA+ AHB+ ABC+ AHp

(& aH(7x10) (W) #2L , m, ,c4

5 SEIECTED , 2g 'M ](.

|NUYBER 2M(m ea :o v i:.s. S''i6-

H (Pf)= 0KTfAL a H (ITDi 11) FOR ALL SIZES, aHB(PI)"r !7z y

MECHANICAL DEPARTMENT STANDARD
l PRNEC'P: -

HDLD LOSS IN PIPING SEGMEPC:+

CLIDTf: JOB NO.

f CALC. NO. i

REV.. DATEDATE FOR OFFICE USE ONLY - NOT TO |3E

SENT OUTSIDE OF SARGENT L LUNDY
DATE

---- -- Page of f
*
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SYSTEM ISOMETRIC g, pypyg

1. BASED ON P&ID DRAWING NUMBER b DATED

2. BASED ON PIPING DRAWING NUMBER N DATED @.

syg)gggygpyppyggM - ,-
NVWVVWVW"WWWyVN /C Im

QX)Q)Q)DQ) DQQ 2 y go. \%)Q>%)Q>Q>G"

< XiX X XDOCX X XDCXiXDCXiXD M L5 'o(VV5A(f5(b(5(3(T3odbO("Yb(S^AAAAAAAAAA A%^^4A M STDW

XXXX)$2%XXXX XXXXX7 g M 3r3.1
'

XY5OOx X)O< XXXXX 7sX'

WW N CdWWVVWV5(V VWVWW' D.N/WK/%/\/\/%/VC PvPP WW % Svg

I (X )GX XXDGXDC)G)GXDQ?G2 s ""i M'D 6a
< OOO(X3O<Bd%3d>OdxDO
AAAAA/5/5AAA X6/NA M5 / Es

XXXe 4 / w"XX)%X/%XX2%XXv
X X X X X X X X X X X X X X X X / dWWWWYWW"

D'/VW5OOOO( WWV%A/WW V / ~1%AAAAA/V%XXXXXXX)Q>42QX)(>Q>Q>Q2 fOOOOOOOOOCXDCX XDOn /(5(VV5/5/5/5/5/V5/VV5(b(N !/%^/%^^^^^^^^^^4/%A /
i XXXXXXXXXXXXXXXX 2 **;

5OOOOOOOOOOOCRXY X'

VVVVVVVVVVWV"VVWV 2. D (m

%; %/\/\/\/%^/%/\/\/\/WK/(X/\/V 3. Ed'

F (X X X X X X X X X XiXXDCX X) ' ' " ,
' 5 g OOOOOOOOd386XBOOd30VVVVVVV%A/V56/V5AA 5 N4
| t f /

/% X /%252% X X 2%6 X X X X X X X 6. MARGdg
8 Q PROCESS FIDW DATA POINT

7, gg

0'
A EQUIPMENT (HT. EXCH. , FILTERS, STRAINERS, FIDW N0ZZLES, EPC.),8

A. 9. VEIDC
'g [/> STRAINER ,p ,

10. AVJ / p c.
$7

, QH- ) .D (+ .p
ffp f' 11. M Af

12. SIZE 5e

13. LINEH
i

cI Q
-

AH (PP)= 1.O SUM OF TRAy

!$ MES-2.16 PIPING - PRESSURE DROP THROUGH FITPINGS, OSAFETY-RELATED j"" VALVES AND DISCONTINUITIES O ON-SAFETY-RELATED
'

( (b) MES-2.10.1, MES-2.10.2 OR MES-2.10 3 PIPE SIZE
SELECTION PREPARED BY

(c) IF BACKING RINGS ARE OMITTED L/D CAN BE REVIEWED BY
,

q
REDUCED BY 20% FOR ELBOWS

APPROVED BY

|
__
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|1
1

-

I
!

I AND VALVES C. ENTRANCE / EXIT LOSSES AND j
CHANGES IN FTPE SFCTIONl

QUAITIITY
L/D x QUANTITY OF 2

FIMINOS FOR SIZES LISTED (a) DESCRIMICN LINE y oHg(c) E M N')I
ESCRIPTION (a) L/D ''. 13 ; 1 . '1 3 g _ ;g

7

[ [ M'[bNGRAD.ELBOV 20
*

[ [ M [ [LDNG RAD. ELBOW 12

(TEE (BRANCH FLOW) 60 [ M- j/ [ %f
[ [ [ [ [TEE (RUN FIDW) 20

bGIDBEVALVE 3ho [ [ [ [ [
3 CHECK VALVE 135 [ [ [ [ M
| GATE VALVE 13 [ [ [ [ [F
sedb Valte Ho / %. }& / /
< J 2. ' R E D [ [ [; [ [ ABC (PP)

Cap n+w sus 3?1 / / / / % _3g,a- CEC <D & *

C"'d "'" W*"' 'p \" .o y / [ [ JT / ose *'

-

;

/ / / / /
| [ [ [ [ [ ^""*v2a
| [ [ [ f [ 6h.h

! L/D : '. C - 6 2. - 4 37 D. CONTROL VALVES

BIEE DIAMUTER) (M) 1.Hi~ 2.90 3W2 f .o .

. STR. PIPE (1x2) (PP) ' . ' . * /S/.7 25.52 3e7

$HTPIPE (PP) 26.15' 6* '6 8 6'f8-
Also Available On

EQUIV. LENGTH (3+h) (PP) 7f3 159,_' 24, O M r,3
.,

APerinre Card

0 "*3)( %) , y ,. . . 3
! (Pr) 17( ' /b o ' *16.0 36'L' 3L '

- {l Aq1-.
t ,_ < s3

| (EBSdt) ORhPM) 1750' 1750 1760' 1750' ; l
H Fh)=

BTY v (b) (FPS) ,c43 gd - ," 4 . f t 4, 'M (N$ p O 3
e

100'(b) (Pr/100 PP) ,00 (, ' .006 . cn* I t.147 A Hp = 5N' AH3+ AQ+ %A

( a H (7x10) (PT) 33* .c ec~ C d ,2 - |

| SEin:TED w' u 42 12"'
WUMBER N S01E Zwio'J ZWSolo. hN,

AHp(PT)=d f- (tNAL a H (ITEM 11) FOR ALL SIZES, aH3 (PT)= q.2 33
! MECHANICAL DEPARTMENT STANDARD

PRNECT:
HEAD LOSS IN PIPING SECMENT:

CLIENT: JOB NC.

CALC. NO.

R EV.. DATETE FOR OFFICE USE ONLY - NOT TO BE
tSENT OUTSIDE OF SARGENT E LUNDY

MTE Page of I

I '
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,

;,

'
SYSTEM TSOMETRIC

B. PIPIN(t '

1. BASED ON P&ID DRAVING NUMBER M- DATED # -'

2. BASED ON PIPING DRAWING NUMBER M- DATED g.

g Q/ ~ / qT / ~) q' Spv(fffQ/ i%f ~'s, s/

Vwvw yQww w QN vg> Irtx

QQ?OQ)Q) XpQX ~~ DQ)QXpG g go, gx.? ?
C O<XDCXi C)O DGX)CXDv) 7OG

L 65

AA4 NAAMQG CG dbOdXS(DQ(I)<5fb<5(IAC'
e s - nAAri .gr s STD.

2h'XX)O%XX?< X f,' X ;' 'k % 7 ST3,

1

'
,

'> XXbOOCXXX % 'K L 2 '~ 2

V)WVVWVWVWWW)WWWW>. Na CONV E
-

x Q2' /%/vk/WVWM>q q)M>Q)w v 6,f SWIN..fs

5'I'_OOOOG2 l' <DQXDGX!)GXQ XD K"^ "'SC Mi

00000< dXBdxBdxBdX d'>.

)/VVVV5 bAAAAAAAA e s4seW >%K?%N >%7 X,KNK?%%XX~ R'
.X X X X X )DK X X )K X X X X X >< / ;

W5OOO(WV5( 'XV5O( WWyD
'

VVVVWWWWPVWVWP v
OOQ)OOQ)Q)Q)Q)<poQ)OQ9Q)Q
OOOOOCXDGXiX ')CXDOC XDC)
(V50/VV5(ISO (V5(T3(bocho& / -

e
;

/VS/VVVSA/VVVNA/%A/\^ / @

2OOOOOOOOOOOi[XXXX o
" ''bOOOOOOOOOO(5C XXX V

VV50/VVWV v"3/VVVWWV 2. D (1Ns e

| \/\/%/\/\/\/Q>%/\/\/\/\/\/\/WW 3. Equiv. M
OOOOOOCX X X X X|X )OGX.):

' * * '5O(T3OOOOO(i5OOOOOO(B-

k VVVVVVNAA/VVN/VV5A 5 TOTAL
<

f ?%?%>%?%/% N E N N/%?%K)%>%K K s. nARG1N y

a O PROCESS FI4W DATA POINT 7, ,f0TAL E

0* M WD EQUIPMENT (HT. EXCH. , FILTERS, STRAINERS, FIDW N0ZZLES, ETC.)A.
T 9. VEIOC
>

!,7 10. a n/
D 11. TOTAL

'T
63 12. SIZES
-

cI Q 13. LINE W
fj A Hf(PP)= SUM OF T0 6

I h.16 PIPING - PRESSURE DROP THROUGH FITTINGS,
OSAFETY-RELATED f" " ' VALVES AND DISCONTINUITIES

( (b) MES-2.10.1, MES-P.IO.2 OR MES-2.10 3 PIPE SIZE O ON-SAFETY-RELATED 3
SmCmN pyyping3 37 ng

(c) IF BACKING RINGS ARE OMITTED L/D CAN BE REVIEWED BY
REDUCED BY 20% FOR ELBOWS

I APPROVED BY D@



. ____.

C. ENTRANCE / EXIT LCSSES AN: k
. AND VALVES CHANGES IN PTPE SECTIOE t_'

L/D x QUAvrIn OF p aHFI?TINOS F0E SIZES LISTED (a) DESCRIPTION LINE vag(c) PAGE SIZE (FPS) (PT.)
CRIPPION (a) L/D f 1, 57, T, - $ L Tr7

[ ' [ [hNG RAD. ELBOW 20 r

/N6' ' '

hNGRAD. ELBOW
'

12

[ [c * [ Mo. [:)-. TEE (BRANCH FLOW) 60
' [ [ [ [ [. TEE (RUN FIDW) 20

GIDBE VALVE 3h0 [ [ [ [
m CHECK VALVE 135 [ [ [ [ [
__ GATE VALVE 13 [ [ [ [ [

[gnafiy Vak @ h6 [ *

o

wnn is % % >4 / / oHe ten
m r,m w s / 75 % / /
mL va s. ' n / / / %- /

/ / / / /'

gm / / / / / , , = x "e2
v

/ / / / / '-

Ep qo- | f' 9 %3 ' 223 - D. CONTROLVALVEjSf

EDE DIAFETER) (PT) J.f oq1 ),1042' J./Oc8 ? l. O -

?K STR. PIPE (1x2) (PP) 'll, $ - 2 U .T 4 0 Cd. 2 O .: f\
0 $D ^'".d

D PIPE (PT) / 23 '- 526' 4f7' Oc -
geo ba @ b

EQUIV. LENGTH (3+h) (Fr) '-M, hG7 ;c'.C j iog .
Aperture Card

EE ( %) -

(Pr) N 731 99 llo7 -"

M ( % ) OR h P]M /250' 15ct' l')S o 1756
aHD (II)*@Va(b) (FPS) 7,cg f . 3,68 - q,o 7 f ,,. p; (

% '(b) (PF/100 PT) ,39f' .r- i ',712 , li ' LHf= ag+ ABB+ aHC+^
' 2.F[aH(7x10) (PF) | 'li - 3.#{ (, . 2 e 6/ o p

IECTED I4 " la' I4 " |l'

N orFo2 A c rP0;A orsozA ZrpoArMBER ,

% 2 4 f A.B (PI)= 2p, f^L a H (ITEM 11) FOR ALL SIZES, aB F

M CHANICAL DEPARTMENT STANDARD- PRM'f:
HELD LOSS IN PIPING SIX;MEffr:

E CLIENT: JOB NO.

CALC. NO.

FOR OFFICE USE ONLY - NOT TO BE REV DATE

" SENT OUTSIDE OF SARGENT E L UNDY ,
usurTE - - - - Page of g

I

fA+f f-9 '

_. 8811040180-2 7 g
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'
I SYSTEM ISOMEI'RIC g p7pp

1. BASED ON P&ID DRAWING NUMBER M- DATED

i 2. BASED ON PIPING DRAVING NUMBER M- DATED @,.
,

WW W5(WW % ' WV(W5d"* WWV JrVWWVVVW"x WWWN W
J/~ i> M 90

'' V ITEM

(>Q>Q>(X/vQ>Q)vvQ) KPQXi
(XDCX XIXiXD<DCXDCXDCX XiXC5
O(T VI5OOM(hMO(i3C>6MbdboS 7M h5

M STD<^4A/VNAAAAAAA&^Ar
A_ sXX7pX
'X. '2) ' ",X)O(XXXXX M STDjs

XX XX> XXXXXX W3K
VWWVWWW"VWWWVW"PWW N Cdx

\/WR/%/VS/V%/WWWWWWWW % SvId

OG)OOOOGX )GXDGX)GXDCXD g6" "'g
OdXBOOOOdXBdXBd)Od>QC s',/ dAAA/VVV5AAAAAAA<V
XXXXXXXXXXXXXXXX / /|
X X X X X X X X X )K X X X X X X
5(W5oO(VWWY WWWWWWW / f'

VVVVWWWVWWWWWWWW / nJ
VVVQ)Q)OQ)VOQ>QXPQXPQXP f j

< X XDCX X XDOOCX XD< XD(DCD 1

(V58/5/V5O(5/V5/Vh(V5(13(5 /
/VVVVVVVVVVNA^^AA / I

>OOOOO(XXX)O(XXXXX J5OOOOO(YXXXXXXWWW 2 "#f-

VVWVVVWVVVVWWVWW 2. D ( m

R/\/WR/%/WPR/%/%/\/WWR/WW 3. EquIm

< X X X X X!XDOOCXOCXDOGXD 3* 3Q
f OOOOOO(i3OOOdXI3d3OdxD
F /VVVVV5A/VVV5AAAAA 5 NA%
g XXXXXXXXXXXXXXXX 6.MARGd

i

el O PROCESS FI4W DATA POINT 7.TOTAh

8.FWfU EQUIPMENT (HT. EXCH. , FILTERS, STRAINERS, FLOW N0ZZLES, ETC.)
| A. 9. VEIDOT ,,

i

e cru <xicRs y * yn .

1. A H/y ih n po p - ) 'J ) 05g:5 gfma
11. T01'AL

.

! d '
MT 12. SIZESp

13. LINE4 ti AH (M" I'0 SUM OF TOfj A

"*
h MES .16 PIPING - PRESSURE DROP THROUGH FITI'INGS,

OSAFETY-RELATED, *" VALVES AND DISCONTINUITIES
OON-SAFETY-RELATED(b) MES-2.10.1, MES-2.10.2 OR MES-2.10.3 PIPE SIZE

SELIETION PREPAREL BY I

(c) IF BACKING RINGS ARE OMITTED L/D CAN BE REVIEWED BY I
REDUCED BY 20% FOR ELBOWS

'

>

APPROVED BY I

'
s



,
. _

I
.
I ,

G AND VALVES C. ENTEANCE/ EXIT LCSSES AN'' I !
'

l CHANOES IN PTPE SECTION
QUANTITY |

L/D x QUANTITY OF
aH

( (c) FITTINGS F0P. SIZES LISTED (a) DESCRIPTION LINE vag
PAGE SIZE (FPS) (PI.)ESCRIPTION (a) L/D Ti,p,T, Tv 7,, q _, T.

,

he ' ki [LONG RAD. ELBOW 20

M2 %5 [ [ [LONG RAD. ELBOW 12

| TEE (BRANCHFLOW) 60 [ [0- [ [ [
M- [ [ [ [fTEE (RUN F wW) 20

f. GIDBE VALVE 3hD [ [ [
%CHECKVALVE 135 [ [ / / /

GATE VALVE 13 [Y - 9-

f. f- | f' |fr. 1,'.w. /.n jo

n .un a e ;c5 - Ma x- / / '"C tr )
c., * mw- n % %> / / /
we w - w / / % / /
| / / / / /

1 / / / / / aH = K "* '-

L/D 2 tg- 4 %- 7c - D. COCROL VALVES.,
i

~

)IDE DIAME'IER) (PT) ).o 3. o - t.gai-

,

, STR. PIPE (1x2) (PP) l'i 3 LIT (o - ?! ?- b '.~' 5 - ..
I

'

hHTPIPE (PP) ; ') P - gp, . r LA /
B. Q [. i:

t.o
,

62.h* ~7 U p (' M Also Avidlalile Un| EQUIV. LENGTH (34) (PP)

)( g) Aperture Card

| (Fr) 62k 7 50 95
| (LB/HR) OR (GPM) (, '25 (;f $* v2 C'

D (U)"ITY v (b) (FPS)a /Mf / 7729 / Yc {
'00'(b) (PT/100 PT) //J,' ,/ 73 :e7 AHy= AHA+ AEB+ aEC+ AHg1

aH(7x10) (PT) f,g r ), J4 , o g ,, _

t . .; s

SEIECTED n. rv N
*

RUMBER i fPt 7/. i Fyg ( cf4

TAL a H (ITEM 11) FOR ALL SIZES, AHp (PT)= 'f*yh .<+ .,.o AH (PT)U J,3p

MECHANICAL DEPARTMENT STANOARDPROJIET:
IEAD LOSS IN PIPING SEGMEE:CLIENT: JOB NO.

CALC. NO.

ATE FOR OFFICE USE ONLY - NOT TO BE P.EVz LATE

AE SENT OUTSIDE OF SARGENT E L UNDY
ATE -- Page of ,

8311040130-2 ? FAsE A -ic
,



. .- . .

.
.

,

SYSTEM IS0!TPRIC
B. PIPINI

1. BASED ON P&ID DRAVING 1RIMBER M- DATED I
'

2. BASED ON PIPING DRAVING 1RTMBER M- DATED @
y- .js. j s5gyy rm i)g, 77 C"si > v ITEx p

-v ij a
\/\/Wk/ j/(T v"s </

-

QX;Q)q)q7 ';Q 12D W ~% ~DC^ D y3 9o.< XD<!XD ;'KDG'fu GXD O <!XiXXD 7
'
"

(5(5(h(ISx: <i3(h(ikh(TX SS(beb(5 M L5 I
/\/NAAAAAMAM v AAL M STDo

4A'K<XXXXXX-;' $ V'KXXX7 STDX 'KXXXXXOc><X1 '

_
M- - - ,

CONvyyywww
(I v<P

x/www y wx.w)(DWQ>vCM>"'s9WPq> v i>WM> % Svn;

RGX XDGXDGXD ; XDG"OG N G?G) s "*
(3(X 5(XT)(XBdx! C>cBG>cBd>c3() 6^

/V5A/NA/5<bMdA/NAA 'v%6 / 1
/RXXXXX KX"XXXX-J XXX / ~-
X X X X XX X X X X X X X X X X

yyyy ywy vyyyyyy / -/J
yDVWVWPVVV WWWVWW 9 / e,
QX)Q>VQ)Q)QX)Q)R)Q)QX)Q)Q)Q) / .>J
OCXDCD<DGXDC XX XDOXDCXDG)

! (V5(S(5/V'5(Id(5/V5(T3(bS(b(b4 /
/VV%/V%5A/V%4/%AAAAA /
XXX XXXXxXXXXXXXXX 2 "* ''XXX XX 'XWXXWXYY '>(YW
VVVVVWWVVVWW WWWW 2. D ( m

i v%/%/\/%/WWWWWWWWWWW 3. Equ1v.

| < X X)GX )G)CXDOGXDGXDG)GX> 3 3731y
| 4 (X5(X5dxB(IX5(TV5dxBdXbdXB

5 "ALg.| f /)/VV5AAAAA/5AAAAA2' M.MX.MXMMMMXMMMM- |
6. MARGD

n.
3 O PROCESS FIDW DATA POINT 7. TOTAL

0*
A. EQUIPMENT (HT. EXCH. , FILTERS, STRAINERS, FIDW N0ZZLES, ETC.)

g 9. VEIOC)I

>'

h 10. A H/]
' D 11. TOTAL

MT
g 12. SIZES
~

dQ 13. LINE ?

} AH(M= SUM OF TO:A

$ MES .16 PIPING - PRESSURE DROP THROUGH FITTINGS,
5AFETY-RELATED"" VALVES AND DISCONTINUITIES

(b) MES-2.10.1, MES-2.10.2 OR MES-2.10.3 PIPE SIZE O ON-SAFETY-RELATED
i

| SELECTION PREPARED BY DA

(c) IF BACKING RINGS ARE OMITTED L/D CAN BE REVIEWED BY De
i REDUCED BY 20% FOR ELBOWS
j APPROVED BY D/

l
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1
|=

AND VALVES C. ENTRANCE / EXIT ICSSES AN: ''

CHANGES IN PTPE SECTIOP lj {
'

I L/D x QUANTITY OF 7
! () f FI7 RINGS FOR SIZES LISTED (a) DESCRIPTION LINE va aHg

hSCRIPTION(a) L/D T,3 - H. 'I - ) , T, Tg 7[ - W 2
*

g

bo M' [ [ [hNGRAD. ELBOW 20

N2; [ [ / /LONG RAD. ELBOW 12

| TEE (BRANCHFLOW) 60 [ [ [ [ [
[ [ [ [ [! TEE (RUN FIDW) 20

hGIDBFVALVE 3h0 [ [ [ [ [
G CHEX:K VALVE 135 [ [ [ [ [
}GATEVALVE 13 [3; [S~ [ [3 [

io Flos 4 9 6( W 1~).5 3 [ [ [ [
% ,- ~. v.w / M i- / / / aHO (n)

L n re e<.# / / / Ms. / '

0RC;ua , un 90 / / % / /
s,4 'r,.s ~ ~ se / / wo / / A?~ E R.. L ,R,c,

| / / / / / ,s " x a2 0ARD
/ / / / / au

n/D f62.[ ;37 9 (, ' 5 8, ' D. CoffrROL VALVES

$DE DIAMPTER) (PP) ,, q q ,'5o54 |o , g'osi

! STH. PIPE (1x2) (Pf) '51. 5'. 69.2' 'l 6 - 2_o) f
# '

HT PIPE (PP) ^4 f 170, 9 5 '- 30
|EQUIV. LENGTH (3+h) (Pf) '/d D , 2 19.2 / e 1 '. Je) .3 Also Available Un

( %) Aperture Card

(PP) /e 6 - 219 2 /41 ' 7"/.3-
| (IdNIR) OR @ # 25 - 125 s25 - 126

aHp W=TY v (b) (FPS) g ,g , | ,q oe ( ,g7 /40
00'(b) (FT/100 Pf) 2(,5 ,24 < 021- ,24 A Hy = AHA+ AHB+ ABC + AH3.

i a H (7x10) (PP) p(, ,g ,57&| ( ,o.{ ,Jq
SELEX TED 2 '/ " {,'' /2' 6"
UMBER If fGA MP104 Of eo 18 CF5clA* o

aH W=dL a H (ITEM 11) FOR ALL SIZES, aH3 ( M)= y

| PRNEC'P: M CHANICAL DEPARTMENT STANDARD
HELD LOSS IN PIPING SEGMENT:CLIENT: JOB NO.

CALC. NO.

ITE FOR OFFICE USE ONLY - NOT TO BE REV.. DATE #
_

h SENT CUTSIDE OF SARGENT 6 L UNDY
_

Page of
|

TE -- - -- *

| 8311040130-Q,g MGC A- fl
/
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l
SYSTEM ISOMETRIC B. PIPIL

1. BASED ON P&ID DRAWING NUMBER M- DATED

2. BASED ON PIPING DRAVING NUMBER M- LATED QS

jr
~'

W W Y T SFS( W W W W W W WY"
VWWWW PC Im 1

W>VVVVVVWW
si VQ>Q>'s9Q)Q) D M 90(/()(XX/(>Q>Q2

< XIX X XIX X.XiXiXD<DGXiX!X:')v A7 '5SS(I':<bM(bdS(b(b(b D
(%MQ

V5O<1 MAAAAAMAAAri STD./V% ivvi

2'x'6
X 'A MXXXXXXXX XXXXX s STD.
X 'XXX5OO(XX XXXXX

5/VVV5/VWWVWWWWWWW N C "~

VR/vvvvPWWM>"Y/Q>"WWWW % Sw1:

OGX X!XIXXJXDGX1K'G)G?OGXD g- 31g

OOOOOO<BGOO< dXBC>cho
(V /VVV5AAA/V5AAA hA / m

ie:

A7 ,/%/%?%NNXX/%XXXX X / io

X X X X XX )K X X X X X X X X X
VWNO(WVWWWYYYYVWW / r

VVQ/WVWYWWWVWWVWW / ^

QXX/VQ)Q)Q)Q)QXX/Q)Q)Q)QX9 / ru

O< X X XX XDCX X X X XDG XiXD
(VVVVV5(TVVVVV5(I3(b(bd5 / *

/VV%/VV%A/.V%/VV%Ah4A / ca
XXXXXXXXXXXXXXXX ** " *'.

'>OOOOOOKW') ooc ~XXXX X
VVVVVVWWWVVVWVWW 2. D (18

%/\/%/\/%/\/WWWVS/\/WWWW 3. EqU1v

(X XX X X XOGXDGX XDGX XiX .) .

"* "T**'OOOOOOC)<bOOOO(TXB(BO-

k AA/VVNAAAA/VV5AAAA 5. Tora 1

.: X XX/\XXXXXXXXXXXX 6. MARG 3
o-

c3 Q PROCESS FLOW DATA POINT 7. TOTAI

8. M W
EQUIPMENT (HT. EXCH. , FILTERS, STRAINERS, FLOW N0ZZLES, EPC.)A. 9. VELOC5

$
10. A Hjh

IT 11. T01'A]

-T 12. SIZE!J$
a

13. LINEe' Q
A H,.,(PP) = SUM OF T(

$ MES-2.16 PIPING - PRESSURE DROP THROUGH FITTINGS,
OSAFETY-RELATED"" VALVES AND DISCONTINUITIES
O ON-SAFETY-RELATED(b) MES-2.10.1, MES-2.10.2 OR MES-2,10.3 PIPE SIZE

( ON PREPARED BY
(c) IF BACKING RINGS ARE OMITTED L/D CAN BE REVIEWED BY

REDUCED BY 20% FOR ELBOWS
APPROVED BY*
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I |

C ENTRANCE / EXIT LOSSES AND d

hANDVALVES CHANGES IN PTPE SECTIOF
.

F

QUANTITY
L/D x QUANTITY OF 2 aH

FITTINGS FOR SIZES LISTED (a) DESCRIPTION LINE vag
(c) PAGE SIZE (FFS) (PT. )

ESCRIPTION(a) L/D 3+5 7 -77,2 / -* ;'f L -* / -,t

[c0 [ M'r' M [I/)NG RAD. ELBOV 20

[ [ h a. [ [LONG RAD. ELBOV 12

[
[[6TEE (BRANCH FLOV) 60 [ [ [

[[ [o - %gTEE (RUN FIDW) 20

[[ [[. GI4BE VALVE 3h0 [ [ [
IG CHECK VALVE 135 [ [
' GATE VALVE 13 [ [ h1' [ [

v ~ r- ng'~'
AHC (P:) C

y ! '' ' ,'. ' ' '' ' I;. [ - / [ [
W :: ~ '- e / Mc % / / T|L;f?%. s

<d.tc;.
E3 ,, ? [ [ % / / < , ,"d' * " * ,

~,

# ; ^ ' '' ' ~ ' -f>,.. IG / / % [ /"-

/ / & / / v,2ha A"d . jev

Ju cn O / / / k / 6h'h

L/D /r - 47 m- s '- D. CONTROL VALVES) f} .

iF' {\ v'

SIDE, DIAMETER) (PT) ,33sc .J!f$ F3r- /. c q

[A k. STR. PIPE (1x2) (FT) 1, ' + g,~75 y a c . /e e/o , . ,

{k
'

''

GHP PIPE (PT) f -? f ; g ,f' ? 7/. S 5' S3

EQUIV. LENGTH (3+h) (PP) - f 2'3 '7 ' Gy.f 61 L./ 7'!'< 3 Also lvailabic On
Aperture Card

N( %)

(Pf) /74 6(, (c7'.'- 9'T
(LB/HR) OR (GPM) r000 t i E f' I? fC /7 ff.;

aHp (M)= c
ITY v (b) (FPS) . p, ; 4, g g, g . 7,gpa

'100'(b) (PP/100 PT) ps? //223 /, f . ;, 3 a Hp = % + aH3+ a,faC + OED

AH(7x10) (PP) fgy,p . 7yj /c,;j ~. M
.

i SELECTED . 4 /t /c e 2.

NUMBER 'FW t. I FR'3,C 17R14 J Cff-

VTAL A H (ITLN 11) FOR ALL SIZES, AHB (PT)= // f.T
F(PP)= fl(, f

MECHAN! CAL DEPARTHENT STANDARD
PROJEC'P:

HE1D LOSS IN PIPING SEGMENT: ,

CLIENT: JOB NO.

CALC. NO.

REV. DATEMTE FOR OFFICE USE ONLY - NOT TO BE

SENT OUTSIDE OF SARGENT E LUNDY '

) ATE page of Iz :- -- c .
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SYSTEM ISOMETRIC B, PIPIf

1. BASED ON P&ID DRAVING NUMBER M- DATED

2. BASED ON PIPING DRAVING NUMBER M- DATF.D @
*VW5&d(W5(WPS2 L J N 5'(VW

VVVVVVVVWV A VVWV ITEM f

VQXXXXX)V(9VQ><1.-{p(Xp D y3 9o,'

<XiX X X X X XDGXIXDGXIX >GXD
(5OOO/VV5(~3(NO(N6ScIdochch 7M h5#

/VVVVVVV%ANAAAAAA /i S$7

XXX M Sd$}~)FXXXXXXXXX74k'X)OOOOOcXXXX W ><X M CONVV5<"S/VV5/3/VWVVWWW W)%VR/%/W%./%/VVv4XPW%/WW R SWI

$X X XDGX XIXD 'GXDOX ?GX'X) V6^ "'8

36300000(5< O(B6>cBd3OO
AA/VVVVV5AAAAAAAA / |w

XX/%X/%XXXXXXXXXXX / l

X X X X X X X X X X X X X )K X X /VWVW5O(W5O(VWWV WWW <

| VWVWVVVVVWVWVWWW /
(XXXXXX?VQXpQXPQ)Q/Q>Q) f
< X X X X X X X XDC XXiX XDOCD
(VVVVVVV5th/VVVV5O63 / i,

'

/VVVV%/VVsA^AAAAAA / |

XXXXXXXXXXXXXXXXl ' "^3OOOOOOO(X)O(XXXXXVVVVVVVVVVVWVWWW 2. D (1)

%/%/\/\/%/v%/\/WR/VRX^/WW 3. EQUI-

< X X X X X X0C)GX XXDGX XDO h 87""

4 OOOOOOO<B(BOO (BOOdXB
F /VVVVVV5AA/V5A/V5AA 5 Toto

X2%X2%X2%X X X X X X X X X X 6. MARC!
f
s3 Q PROCESS FIDW DATA POINT

7, g3

0*
EQUIPMENT (HT. EXCH. , FILTERS, STRAINERS, FLOW N0ZZLES, ETC.)A. 9. VELO

y>
10. a$0n

'

-

11. TOT (

r-4 T 3 J. SIZE

13. LINd
AH(FT)= h SUMOF$

oI d
j A

$ h.16 PIPING - PRESSURE DROP THROUGH FITTINGS,
OS'AFETY-RELATED )

"" VALVES AND DISCONTINUITIES O ON-SAFETY-RELATED

(
(b) MES-2.10.1, MES-2.10.2 OR MES-2.10.3 PIPE SIZE

ION PREPARED BY

(c) IF BACKING RINGS ARE OMITTED L/D CAN BE REVIEWED BY
REDUCED BY 20% FOR ELBOWS APPROVED BY |

6
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I
C ENTRANCE / EXIT ICSSES AN: k.

|2 AND VALVES }]? g q Fit,;- I v r i (9 Tc _| cl CHANGES IN PTPE SECTIOF g

L/D x QUANTITY OF .
# AH

FITTINGS FOR SIZES LISTED (a) DESCRIFTION LINE vag
(c) PAGE SIZE (FPS) (PT. )

)ESCRIPTION (a) L/D

MC [ [ [ [LONG RAD. ELB0W 20

[[ [[[ [ [IONG RAD. ELBOV 12

[g [ [, TEE (BRANCH FLOV) 60

J/[c, [ [ [ [, TEE (RUN FIDW) 20

[[ [[V. GIDBE VALVE 3h0 [ [ [
4G CHEX:K VALVE 135 Mf [ [

[/0 CATE VALVE 13 [3 [ [ [
/ / / /
/ / / / / sHc (m 6

/ / / / /
/ / / / / ? R F,

[/ / / / / s _coiTW.,
\t[[/

~

[ [ [ 6h. g w O A k u', a, \|;
v2a^"=x

// / /
D. CONTROL VALVES

,L/D 3'6f

| SIDE DIAMBTER) (PP) />0
'

r. STR. PIPE (1x2) (PT) Jo f
'Also Ivailable on

:GHT PIPE (PT) 42,/
Aperture Card

a EQUIV. LENGTH (3+h) (PP) 3p)

[N ( %)

L. (Pr) 350 g
(LB/HR) OR (GPM) |-| [0 aHp (K )=

3ITY v (b) (FPS)a

%/
/100'(b) (PT/100 PT) l l(f

AHy= A+ AEB+ +

L aB(7x10) (FT) //, / ,

S SEIECTED ,1

M SF Po r#G

OTAL A B (ITEM 11) FOR ALL SIZES, aHB(PI)= q,j aHp(PI)= M,/
MECHANICAL DEPARTMENT STANOARD

PROJECT:
N LOSS IN PIPING SEGME2C:

CLIENT: JOB NO.

CALC. NO.

REV5. hCE
DATE FOR OFFICE USE ONLY - NOT TO BE

'DAE SENT OUTSIDE OF SARGENT L LUNDY '* " ""- '
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