Chicago Power & Process, Inc. Proprietary S&T LNG Vaporizers

1 [CUSTOMER SAMSUNG HEAVY INDUSTRIES REFERENCE ND.  Galar

z ADDRESS CPP FILE NG CPP-11-104 (CH11-1234)

3 PLANT LOCATION DATE January 31, 2012

L] SERVICEOFUNIT Single Stage H.P. LNG Vaporizer (51 Unit=) ITER MO HA 1100/2100r31000 A'B

5 SIZE 526461 TYPE  Special NJN  HORIZONTAL inclined 3 degrees

6 SURFACE (m#) mnaczn  7EAB SHELLS/UNIT One SURF/EHELL (m3) ') 770.3

7 FERFORMAMNCE OF ONE UNIT

a SHELL SlDE TUBE SIDE

g [ FLUID CIRCULATED Sen Watsr LNG [ Natural Ges

10 | TOTAL FLUID ENTERING 2632 mdhr (Noke 1) 104,276.10 ko/hr

1 INLET OUTLET IMLET QUTLET

12 WAPOR L - e 104, 275.10

13 Liguin kgfhr | 2,697,610 2,657/610 104, 276,10 -

14 MON-COWMDENSABLES kgrhr — - = AL

15 | DENSITY kgim3 128,51 102866 43356 109.26

16 | VISCO5ITY P 1.0113 1418 01185 00149

17 | SPECIFIC HEAT kdikg-"C 38280 30333 36007 15273

1B | THERMAL CONDUCTMITY Wilm-"C DE127 06023 0.1807 0518

19 | LATENT HEAT keakkg

20 | MOLECULARWEIGHT 16.72 [Note 4)

21 | TEMPERATLRE IN b 14.0 1529

22 | TEMPERATURE OUT °= 7.22 (Note 2) 8.0

23 | OPERATING PRESEURE BarG 109.0

24 | NO. PASSESPER SHELL OME ONE

25 | VELOCITY

26 | PRESSURE DROP Bar 1.74 (Note 3) 0.43

27 | FOLUILING REBISTANCE =LA MNote & Hote 5

28 | HEAT EXCHANGED  19,934.99 kW MTD CORRECTED 44.8 =

2% | TRANSFER RATE —SERVICE 6644 [ 57T.7 Wi'm2C (Clean | Design]

ki CONSTRUCTION

31 | DESIGN PRESSURE Bar3 7.0 125

2 | TEST PRESSURE Bar(3 Per Cade Per Code

33 | DESIGN TEMPERATURE {Maxfiling G 55 I =1Ta BS ! ~195.5

34 | TUBES 254 SMO (Note §) L [o] anz oD o.Ts BwWGE 16 LEMAGTH 1646m PITCH 33,3375 mm

a5 | SHELL  ALBXN Hal oD 1321 em

38 | EXPANSION JOINT [BELLOWS)  AL-EXM

37 | BONNET 6L 85 CHANNEL COVER HiA

33 | TUBESHEET-STATIONARY AL-BMN TUBESHEET-FLOATING MIA

3 | BAFFLES - CROSS AL-EXN TYPE Sog. FLOATING HEAD COVER Hia

40 | TUBE BUPPORTS AL-EEN IMPINGEMENT PROTECTION  Yes

41 | GASKETS MIA FACKIMG NI

42 | TUBE TD TUBESHEET JOINT Sgal Welded & Rolled inte Double Grooved Holes

4 | CONMECTIONS-SHELLSIDE I S (41 20" on our 300 RATING 16K IS

44 | CONNECTIONS-TUBE SIDE LT ouT - 12 RATING  S0D# RFWN

45 | CORROBION ALLOWAMNCE - SHELL BIDE =~ — TUBE SIDE =

46 | CODEREQUREMENTS  ASME Sec, Vill, Div. 1 TEMA CLASS "R"

47 OTHER DNV

48 | NOTES (1) 1318 mihr in *Cold" LNG section & 1216 m3hr in "Warm" NG section al full load

49 (2} SW bulk outlet temperature, SW flow of 1303 malhr in the “Cold”™ LNG section should be maintained at all tmes tc guard
against potential fraazs problams.

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

51 | (4) Standard LNG: 88.01% C1, 3.2% C2, 0.8% €3, 0.05% iC4, 0,05%nC4, 0.01%IC5, 0,08% N2 {mals %)

52 | (5) 15% excess surface area with no additlonal fouling applied

53 | (8) Helium leak tested tube to tubesheet joints

54 | (7} The hot cireult must be started firsi and shut down last

55 | (&) Proprietary design features for tube side LNG distribution, performance, and venting.
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