Chicago Power & Process, Inc. Proprietary S&T LNG Vaporizers
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CUSTOMER  SAMSUNG HEAVY INDUSTRIES " REFERENCE ND.  Golar ]

ADODRESS CPP FILE NG CPP-11-104 (CH11-1234)
PLANT LOCATION DATE  January 31, 2012
SERVICEOFUNIT  Single Stage H.P. LMG Vaporizer (51 Units] ITEM MO,  HA 1100/2100531000 AR
SITE 5264841 TYPE  Special NJN HOFRLZONTAL inclined 3 degrees
SURFACE (m&) P TTY ] SHELLS/UNIT One  SURF/ASHELL (m2) s 770
FERFORMAMNCE OF ONE UNIT
SHELL BIDE TUBE SIDE
FLUID CIRCULATED Sea Water LNG | Matural Ges
TOTAL FLUID ENTERING 2632 m3Mhr [Nots 1) 104,276.10 kg/hr
INLET DUTLET INLET OUTLET
YAPOR kafhr = = 104,275.10
LIiguio kgthr | 2,697,610 2,657,610 104,276.10 e
NON-COWDENSABLES karhr i = T o
CENSITY kgimd | 102651 1028 56 433,58 109.26
VISCOSITY o 103 1478 01165 f04g
SPECIFIC HEAT kikg"Cc | 3szss 3.9333 36001 15273
THERMAL CONDUCTVITY Wim-"C | 0E127 06023 01907 a051a
LATENT HEAT keakkg
MOLECULARWEIGHT 16.72 [Noto 4)
TEMPERATLRE IN C 14.0 525
TEMPERATURE OUT G 7.22 (Note 2) B.0
DPERATING FRESSURE BarG 109.0
NO. PASSESPER SHELL ONE ONE
VELOTITY
FRESSLRE DROP Bar 1.74 [Note 3) 0.43
FOULNG REBISTANCE meCAN Note 5 Hote 5
HEAT EXCHANGED  19,934.99 KW MTD GORRECTED 44,8 o
TRANSFER RATE — SERVICE G644 | 577.7 WimzC  (Clean | Design)
CONSTRUCTION
DESIGN PRESSURE Bar3 7.0 125
TEST PRESSURE Bar(3 Per Code Per Code
DESIGN TEMPERATURE (MaxMin) i [T i ATO 85 i 1955
TUBES 254SMO(Note§) NO 802 OD 075 BWG 16 LEMGTH 1646m  FITCH 333375 mm
SHELL  ALEXN 5] o0 132icm
EXFANSION JOINT (BELLOWS)  AL-BXN
BOMNET 316L 85 CHANNEL COVER HiA
TUBESHEET-BTATIONARY AL-BXN TUBESHEET-FLOATING NIA
BAFFLES - CROSS ALBXN TYPE  Seq. FLOATING HEAD COVER NiA
TUBE SUFPPORTS AL-EXN MFINGEMENT FROTECTION Yo
GASKETS NIA PACKING T
TUBE TO TUBESHEET JUINT  Seal Welded & Rolled into Doubls Grooved Holes
CONMECTIONS-SHELLSIDE I gDV 12000 ouyr  gor RATING 16K JIS
CONNECTIONS-TUBE SIDE TG outr 12" RATING  S00# RFWHN
CORROSION ALLOWANCE — SHELL SIDE  — TUBESIDE —
CODE REQUIREMENTS ~ ASME Sec. VIIl, Div. 1 TEMA CLASS "R"
OTHER DNV

MOTES (1) 1318 m3hr in "Cold" LNG section & 1216 m3hr in "Warm" NG section at full load

{2} =W bulk outlet temperature, SW flow of 1303 m3/hr In the “Cold™ LNG section should be maintained at all times tc guard
against potantial freaze problams.

{3) SW pressure drop when operating at full load.

{4) Standard LNG: 85.01% C1, 3.2% C2, 0,6% C3, 0.05% iC4, 0.05%nC4, 0.01%IC5, 0,08% N2 {mols %)

(5) 15% excess surface area with no additlonal fouling applied

{8) Hellum loak tested tube to tubeshaet joints

{7} The hot circult must be stared first and shut down last

(&) Proprietary design features for tube slde LNG distribution, performance, and venting.
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