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GE Lynn Facility

225 acres * 20 buildings

Prominent Role Facility Highlights
> Largest Aviation manufacturing site > Mechanical Integrity Program
- Represents 2/3'9 of MSO sales > Plant Electrical Updates

> GE38, 701K, HF120 Development
> Key Product & Technology Engineering
> Largest GE Massachusetts business
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General Electric Company

River Works Plant
Lynn, Massachusetts
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What We Do....

We invent the future of flight, We lift
people up & bring them home
safely

Design Manufacture Assembly/Test Facility Engineering
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Building 74 3" HVAC Project

o O Gy

-
= ———

-

PLANT NORTH

N

=
il
EE]

8
i
E

e s oyl e o ey o ey 0

ol
o
i

....
§ 3
E
7

iE
%
i
i

1

mr

a, : THE Lelfs SAAL G COMROLLES HESuGH SOTROLLERS SAVLED B7 HE ok TuPEieTufh DOVTOL ConTReC R mill MORED
e R e a1 e VL ELE Y B (bt ity o) ML TR
e F g e 56 4450 ot AL B T W UMY TG TRSGHCRRERS [TEEL HE ST SAALL GOSTR HE DO OF TE Pt T e o i
BaTE R TETE RN
—

(264 DO 5 i B THE PYank. ST SICF PROGR b THE GLAGL CLGCTFI: BUALLASS WninduerT BrsTiu
= e

i h B e T il S e T e sl By e A o e T e s s e (e W i s s i i) S v R

T mae T e e o o - - ™ ™ e T
i o e e i, T o s s b P e e o Ly t] T G L e 1

G L PO 08 58 CETRAD Y M ST SUCETES. TH WL NS ) STV AT P AL M AT T A PEE LS TS WL ERANT S G O S AL S LMY S S R O

e —
T T TTE pards 1 B e SUE T
o ek o e St i

A TGRS R a0 O

e o

A W

THE e CrErT
& B e T

e 8 TR W £ 0 S0 T BT

0 CEES 1 ORER T ICCH SG0OER SET FORTS 4T BHERALS.

%
]
i
A
o
§
i
A
i
i
i
§
i
i
i
R
i
1]
§
i
:
t]
H
A
i
§
!
;
:
]
5
1
A
E]

e IR 1 it Bt o (S s, LA T 0 v (TSR T O B D S 0 L P YN B o e, 7 nans T o s o Ot s
el r e s men 1S ey R e B S e I B R i e e S e

Ey e e G SR e = Ba e R T e e
0 G e O nm-‘g.u £

o

B RETLIE s cne e v srre mrasmi a1 T CoTen A TP B L TuAS S S Y BRI, B RN 4 S RS L ST R, T AR 4 AL 0 AT AR L WU
5 S A ERSC o TR Fch i SF T BPCE 5 S A RAEL S TR THRRE R LED T L AL A WL B LMD 5 P
IR D Sl THE s UL I OFF THE TR0 o A B SOAL o Bt S U CLCE, TIE ST Y TR L I P, HEGE S CHLD S CEL P a6 SRL 16 LS 0 T SO e
L T VT A T T e, ol Sl LS TR S i AT [ | ML 5 et S el I (Lt S K T e VA Sk KL S 7 FOR, A T T A
VR ol ST B ST PERT T GMRSE TIE i TUAC b i ML SR N B N e il L sl T PR e o SN R

S T G & PRV UL e S SRl BN LS 1 BTN W ST LSS SRR

SUEIE 8.0 THER Pet COMRENT TSoEDUCER TENIES. & LOW MO CSROMIM AFIER STST P LOW Hes BEB ETLEREEL HE Pl SHAL B ST Do, TIE
TR T TS WeES,

& T T i A A MR S0 T (SUST 4 B e S ML AL B ST T I TR AT FErOR.

P TR T

HVAL BYETEM MOOIMDATIONE
.
—_—
WUADANE T4 THUSG LD

BE LN, W

HVAD NEW DUCTWDRK
PLAN

BT
| Aeers mupC pgeee R gmort

imagination at work

GE Proprietary Information
Use or disclosure of data contained on this sheet
is subject to the restrictions on the cover or first

page.

6
GE Aviation
11/26/2013



Pressure Rating of Pipe

Pipe Burst Pressue/ Min Wall Thickness  (Barlow's Formula)

Solving for Pressure Solving for Thickness
P =" #DIV/O! Max. Working Pressure (psi) P= 100 Max. Working Pressure (psi)
E= Longitudinal Joint Eff. Factor E= 1 Longitudinal Joint Eff. Factor
s= Material Strength(Allowable Stress) (psi) s= 30000 Material Strength(Allowable Stress) (psi)
t= Wall Thickness (in) t= 0.085  Min Wall Thickness (in)
do = Outside Diameter (in) do= 6.065 Outside Diameter (in)
SF = Safety Factor (1.5 - 10) SF = 2 Safety Factor (1.5 - 10)
A= Allowance for Corrosion A= 0.065 Allowance for Corrosion
P=2*s*E*(t -A)/ (do * SF) t=((P*do*SF)/ 2*S*E)) + A

Closed Systems A = 0.025 in
Open Systems A = 0.065 in

Carbon Steel Seamless Pipe

A53 Grade B (14" - 26")
Yield 35 ksi

E 1

A106 Grade B (14" - 30"
Yield 35 ksi

E 1

Stainless Steel
A312 Grade TP304/TP316 (1/4" - 30")
Yield 30 ksi
E 0.85
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Corrosion Calculations

andt

Corrosion Rate (ST) =t

/ (time between t (Years))

previous 'tactual previous actual

Remaining Life =t - tequireq / COIrision rate

tiniial = the initial thickness at the same CML (Corrosion Monitoring Location) as tacwar
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Pressure Drop Calculations

Note: PIPE RUN A-B
Selected Pipe Diameter (ft) 0.51

a o

Seleted Pie Damte n) Bernoulli Equation — The total energy possessed by the

Pipe Area (%) 0.201

T e fluid is the sum of its pressure, kinetic, and potential

Total flow rate (ppm) 323

Total flow rate (pps) 54 e n e rg i eS

Reynolds Number 1.087E+05

@
gl3lelale |<

Pipe Roughness 2.967E-04

Pipe Run Length (no Fittings)(ft) 100

Fittings - Equivalent length for Pipe QTY. TTLEQL Et = Ep + EV + EZ

Entry loss 48

12" 90 degree ell 30

12" 90 degree long ell 19

12" 45 degree ell 16

N

' 90 degree ell 10 3

Et = p/p + v2/2 + zg (SI)

90 degree long ell 6.7

45 degree ell 5.2

90 degree ell 7.5

90 degree long ell 5

EICIEIE S

" 45 degree ell 4

Et = p/p + v2/2*gc + zg/gc (US)

12" Gate Valve 13

4" Gate Valve 4.5

3" Gate Valve 3.2

12" Tee through run 20

4" Tee through run 6.7

3" Tee Through run 4

(Ep+Ev+Ez),+E,=(Ep+Ev+Ez),+E+E + E_

Exit loss 64
IE

12" Check Valve 120

4" Check Valve 40

4" 3-Way Valve 20 1

Dresser coupling

4" Y fitting 45 degree 6

12" Y fitting 45 degree 18 | ¢ V 2

average

Sudden Contraction

Sudden Enlargement

CLLlll IIIIIIIIIIIIIIIIAB\‘Z&:

12" Strainer 180

4" Strainer (4.5 psi) : TU l’bU|ent

Gen. Heat Exchanger (8 psi

Blow out line with Strainer 35

Slolo|o|o|o|o|o|o|eo|B[eo|eo|o|o|o|o|e|o|o|o|o|o|o|o|8]o|o|o|e

Re > 4000
Total Friction Loss Fittings

Density (Ibm/ft%) 0517 \ — Laminar flow

o

Temp in Pipe Run (°F) 140 et s £ TTI1TTT "7 77 Re <2000

Leq |Total Equivalent Length 150

Friction Factor 0.016
I / ~

AP_|Total Pressure Drop (psi) 35.36 | > o

h. |Total Head (ft) 79.82 1"

CITE T ITTTIT T TT T TS
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Pressure Relief Valve Calculations
[

o

Spiing
atfjuster

Sping

Spring
housing {bonnet]
Body

Upper
— blawdoun fing

{— Disc
— Lower
blowdown ring

Seat

Irlet tract
{approach channel)

Compressed Air Relief Valve Solving for Flow

SCFM =A*6.32*C*K*P *KB / SQRT(T * G * Z)

SCFM =
PPM =
PPS =
A=
SCFM =
T=
M =
723
=
K=

24833.1
2004.031
33.40052

12.56

520
29.0
1
315
0.975

SQIN

Flow

Abs Temperature Deg R (R=F+460)

Molecular Weight

Compressibility Factor

Coefficient determined from expression of ratio of specific heats (C=315 if value is not known)
Effective Coefficient of Discharge

Relieving Pressure (psia) (P=Set Pressure (psig) + Over Pressure (+10%) + atmospheric pressure (14.7 psia))
Capacity correction factor due to back pressure (Kz;=1.0 for atmospheric discharge)
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Pressure Relief Device Inspection Checklist

QUALITY AND COMPLIANCE:

Overpressure Protection Device
Field Verification Data
\Verified By:

FACILITY Coto et
ENGINEERING DATA e

Date Installed:

MANAGEMENT PLAN e

Last Service Date:

Overpressure Protection Device Type: Physical Plant Location:
© Atmosphere Vent (@ dg. Direction, Column)
o Conservation Vent
o Other

Please Review Lock Out Tag Out (LOTO) Appendix

PRV
O N T - I
eeeeeeeeee ST — e
MaX| mo Checklist
FFFFF | Eng Review| Fie | Eng Review
......... it | B08
S EEEEE—

Inspection Checklist

Follow - On
Corrective
Maintenance

o|(0|o0|o|O0|O

Manufacturer O .
Information E

Check for damage frommisapplied parts.

: B e —— | p‘ Records
Calculations e - Applicable

supporting the Design

Inspection

Data/Certifications

Inspected By: Date:

Engineering Review: Date:

Authorized Inspector: Date:

Approved By: Date:

- Follow Up Contact !Da‘e: ! Work Order Issued By: |Q.1rrective Maintenance W.O. #:|
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