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Date: February 24, 2012

Southern Company Generation Alfa Laval Inc. .
42 Inverness Center Parkway 5400 International Trade Drive
Birmingham, AL 35242-4809 Richmond, Virginia 23231

USA
Attn: Document Control Supervisor Bin B403

iddl
P.O. No.: MPC17837-0001 Dean Middleton

Project: Kemper County IGCC Project Tel: 804-236-1345
Fax: 804-236-1882
Alfa Laval Order No.: J-41276 (408263) E-mail: dean.middieton@alfalaval.com

Alfa Laval Serial No.: 30113-88708
Web: www.alfalaval.com

Dear Customer:

Enclosed is the Data Book for the referenced order.

If you have any questions regarding these enclosures, please feel free to contact me or your local Alfa Laval
Sales Representative, Danny Morin of Morin Process Equipment.

Sincerely,

Alfa Laval Inc.

Dean Middleton

Project Engineer

Enclosures

cc: Morin Process Equipment — Danny Morin
Marketing File

Southern Company Generation  Kemper County
MM132423 0 Unitl

ALFA LAVAL INC. PO: MPC17837-0001
41276-10A Rev: 0
IGCC - COMBINED CYCLE - MULTIPAGE - VENTURI SCRUBBER PUMP AROUND
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Designed constructed and stamped in accordance with 2010 ASME Code and latest Addendum.
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Alfa Laval, Plate Heat Exchanger Specification
Channel Plate Installation Description

N Document: SPEC_30113-88708
‘Date: 9-1-2011 Rev. 2
Customer: Mississippi Power Company AJ/L Order No: J-41276 (408263)
P.O. No.: MPC17837-0001 Serial No: 30113-88708 to 30113-88713
Project: Kemper County IGCC Project Model Type:  TL35-BFD
Item No.: HX1104, HX1204, HX1304,

HX2104, HX2204, HX2304

Plate material and Thickness: Titanium  0.50 mm
A Dimension: A=Nx(2.45+ X)

A =543 x(2.45 + 0.5) = 1602 mm

Hot side Cold side
Grouping: 1* (256MH+15L) 1* (256ML+15L)
Sealing material: NBRP Clip-on NBRP Clip-on
Port Locations: S1->82 S3->54
Connection material: Titanium Titanium

Port hole with flow on the gasketed side: U
Port hole sealed with O-ring: (0]
Plates are assembled with the gasket side facing the frame plate.

Plate Plate code Plate Pattern Punched corner of the plate Flow direction on
. no. no. upper lower lower  upper the gasket side
right right left left of the plate
S1 S2 S3 S4
FRAME PLATE =>= =<= =<= =>=
1 39507591 83 TL35 B2 A (0] 0] 0] (0]
2 39507540 03 TL35 B2 B u -—->- U 0] (0] Down
3 39507539 03 TL35 B1 A (0] (0] Uu -—>- U Up
4 39507540 03 TL35 B2 B U -->- U (0] 0] Down
5 39507539 03 TL35 B1 A 0] (0] Uu -—>-U Up
6, 8,...,508 3950754003 TL35B2 B
7, 9,...,509 3950753903 TL35B1 A
510 39507540 03 TL35 B2 B Uu —->- U 0] (0] Down
511 39507539 03 TL35 B1 A (0] (0] U -—>- U Up
512 39507540 03 TL35 B2 B Uu —-——>- U 0] (0] Down
513 39507539 03 TL35 B1 A 0] (0] U -—->- U Up
514 39507539 03 TL35 B1 B U -—>- U (0] (0] Down
515 39507539 03 TL35 B1 A (@) 0] U -—>- U Up
516 39507539 03 TL35 B1 B U ->- U (0] o Down
517, 5619, ....,537 3950753903 TL35B1 A
518, 520, ....,538 3950753903 TL35B1 B
539 39507539 03 TL35 B1 A 0] o Uu —>- Uu Up
540 39507539 03 TL35B1 B U ->- U (0] 0] Down
541 39507539 03 TL35 B1 A 0] (0] Uu ->- U Up
542 39507539 03 TL35 B1 B U ->- U (0] (0] Down
543 39507591 76 TL35 B2 A e Up
PRESSURE PLATE
™ T2 T3 T4
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.Date: 9-1-2011

Alfa Laval, Plate Heat Exchanger Specification
Channel Plate Installation Description

Document: SPEC_30113-88708
Rev. 2

Plate Part No:

39507591 83
39507540 03
39507539 03
39507591 76

Quantity: Total:
1 6
256 1536
285 1710
1 6
543 3258
2
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FORM U-1 MANUFACTURER'S DATA REPORT FOR PRESSURE VESSELS
As Required by the Provisions of the ASME Code Rules, Section VIII, Division 1

1. Manufactured and certified by Alfa Laval Inc., 5400 International Trade Drive, Richmond, Virginia, 23231
{Name and address of Manuiacturer)
MISSISSIPPI POWER COMPANY, PO BOX 830727, BIRMINGHAM, AL, 35283
{Name and address of Purchaser)
3 ion of installation Kemper County IGCC Generating Facility, 5835 Highway 493, De Kalb, MS, 39328
{Name and address)

2. Manufactured for

4. Type Vertical Plate Heat Exchanger 30113-88708
(Horiz., vert., or sphere) (Tank, separator, jkt. vessel, heat exh., etc.) (Mfg's serial No.)
N/A 30113-88708.2 31585 2012
(CRN) (Drawing No.) (Nat'l. Bd. No.) (Year built)
5. ASME Code, Section VIII, Div. 1 2010/ A11 N/A N/A
Edition and Addenda (date) Code Case No.

Special Service per UG-120(d)
Items 6-11 incl. to be completed for single wall vessels, jackets of jacketed vessels, shell of heat exchangers, or chamber of multichamber vessels.

6. Shell (a) No. of course(s): N/A (b) Overall length: 0'
Course(s) Material Thickness Long. Joint {Cat. A) Circum. Joint (Cat. A, B, & C) Heal Treatment
No. Diameter Length Spec./Grade or Type Nom. Corr. Type | Full, Spot, None| Eff. |Type| Full, Spot, None | Eff. | Temp. Time
N/A N/A N/A N/A N/A N/A N/A N/A [ N/A N/A N/A N/A N/A
7. Heads: (a) SA-516-70 (b) SA-516-70
(Mat'l Spec. No., Grade or Type) (H.T. - Time & Temp.) (Mat'l Spec. No., Grade or Type) (H.T. - Time & Temp.)
Location (Top, Thickness Radius Elliptical |[Conical Apex| Hemispherical Flat  [Side to Pressur Category A
Bottom, Ends) Min. Cor. Crown Knuckle Ratio Angle Radius Diameter [Convex] Concave| Type | Full, Spot, None | Eff.
(a) Fixed 4.33" 0" N/A N/A N/A N/A N/A 127" X 46" N/A N/A N/A
(b) Movable 3.54" 0" N/A N/A N/A N/A N/A 127" X 46" N/A N/A N/A
If removable, bolts used (describe other fastening) SA193-B7 (24) 1.89" (M48 actual) BOLTS
(Mat'l, Spec. No., Grade, Size, No.)
8. Type of jacket NA Jacket closure N/A
(Describe as ogee & weld, bar, etc.)
If bar, give dimensions N/A If bolted, describe or sketch.
0. 185 psi N/A at max. temp. 150 °F N/A Min. design metal temp. 20°F__at__ 185psi
(internal) (external) (internal) (external)

10. Impact test NO (Impact Exemption UCS-66(a), (b), UHA-51, UNF-65, as applicable)

at test temperature of  N/A
(Indicate yes or no and the component(s) impact tested)
11. Hydro., pneu., or comb. test press. HYDRO at 241 psi Proof test N/A
Items 12 and 13 to be completed for tube sections.
12. Tubesheet: N/A N/A N/A N/A N/A
Stationary (Mat'l Spec. No.) Dia., (subject to press.) Nom. thk. Corr. Allow. Attachment (welded or bolted)
N/A N/A N/A N/A N/A
Floating (Mat'l Spec. No.) Dia. Nom. thk. Corr. Allow. Attachment
13. Tubes: N/A NIA N/A N/A N/A
Mat'l Spec. No., Grade or Type 0.D. (Nom. thk.) Number Type (Straight or U)
Items 14-18 incl. to be completed for inner chambers of jacketed vessels or channels of heat exchangers.
14. Shell (a) No. of course(s):  NI/A (b) Overall length: N/A
Course(s) Material Thickness Long. Joint (Cat. A) Circum. Joint {Cat. A, B, & C) Heat Treatment
No. Diameter Length Spec./Grade or Type Nom. Corr. Type | Full, Spot, None | Eff. | Type| Full, Spot, None | Eff. [  Temp. Time
N/A N/A N/A N/A N/A N/A N/A N/A [ N/A N/A N/A N/A N/A
15. Heads: (a) N/A (b) N/A
(Mat'l Spec. No., Grade or Type) (H.T. - Time & Temp.) (Mat'l Spec. No., Grade or Type) (H.T. - Time & Temp.)
Location (Top, Thickness Radius Elliptical |Conical Apex| Hemispherical Flat  |Side to Pressur Category A
Bottom, Ends) Min. Corr. Crown Knuckle Ratio Angle Radius Diameter [Convex| Concave| Type | Full, Spot, None | Eff.
(a) N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

If removable, bolts used (describe other fastening)

' N/A
(Mat'l, Spec. No., Grade, Size, No.)

Approved



FORM U-1 (BACK)

NB Number 31585|

16. MAWP N/A N/A at max. temp. N/A N/A Min. design metal temp. N/A at N/A
(internal) (external) (internal) (external)
1 ct test N/A at test temperature of N/A
(Indicate yes or no and the component(s) impact tested)
18. Hydro., pneu., or comb. test press. N/A Proof test N/A
19. Nozzles, inspection, and safety valve openings:
Purpose (Inlet, Outlet, Diameter or Material Nozzle Thickness |  Reinforcement How Attached N
Drain, etc.) No. Size | Fange TP Nozie Flange Nom. | Corr. Material Nozzle | Flange Location (Insp. Open.)
Inlet 2 14" STUDS SA193-B7 1"

QOutlet 2 14" STUDS SA193-B7 1"

20. Supports: Skirt Lugs N/A Legs N/A Others FEET Attached BOLTED
(Yes orno) (No.) (No.) (Describe) (Where and how)

21. Manufacturer's Partial Data Reports properly identified and signed by Commissioned Inspectors have been furnished for the following items of the report:
N/A

(List the name of part, item number, mfg's. name and identifying number)
22. Remarks:

(811) SB-265 Gr. 2 .02" Plates Maximum; Distance between Heads = 63.1188"; Customer PO#:
MPC17837-0001; Tag #: HX1104; Owner to supply Safety Valve/Noncorrosive Service Only

CERTIFICATE OF SHOP COMPLIANCE
ify that the statements made in this report are correct and that all details of design, material, construction, and workmanship of this vessel
c rm to the ASME Code for Pressure Vessels, Section VI, Division 1. U Certificate of Authorization No. _ 25017 Expires July 5, 2013

Date  01/18/2012 Name Alfa Laval Inc. Signed
(Manufacturer) (Reprgéerttative)

CERTIFICATE OF SHOP INSPECTION
|, the undersigned, holding a valid commission issued by The National Board of Boiler and Pressure Vessel Inspectors and/for the State or Province of ya
and employed by OneBeacon America Insurance Co. of Lynn, MA have inspected the pressure vessel described in this Manufacturers Data Report on
January 13, 2012 , and state that, to the best of my knowledge and belief, the Manufacturer has constructed this pressure vessel in accordance with ASME Code,
Section VIil, Division 1. By signing this certificate neither the Inspector nor his employer makes any warranty, expressed or implied, concerning the pressure vessel described in this

Manufacturer's Data Report. Furthermore, neither the Inspector nor his employer shall be liable in any manner for any personal injury or property damage or a loss of any kind
arising from or connected with this inspection.

Date 01/19/2012 Signed Commissions 10803A, VA351R

(Nat'l Board incl. endorsements, State, Province and No.)

CERTIFICATE OF FIELD ASSEMBLY COMPLIANCE
We certify that the statements made in this report are correct and that the field assembly construction of all parts of this vessel conforms with the
requirements of ASME Code, Section VIII, Division 1. U Certificate of Authorization No. Expires

Date Name Signed

(Assembler) (Representative)

CERTIFICATE OF FIELD ASSEMBLY INSPECTION

I, the undersigned, holding a valid commission issued by The National Board of Boiler and Pressure Vessel Inspectors and/or the State or Province of
and employed by of

have compared the statements in this Manufacturer's Data Report with the described pressure vessel and state that parts referred to as data items

, not included in the certificate of shop inspection, have been inspected by me and to the best of my knowledge and belief, the Manufacturer
has constructed and assembled this pressure vessel in accordance with the ASME Code, Section VIIi, Division 1. The described vessel was inspected and subjected to a

hydrostatic test of psi. By signing this certificate neither the Inspector nor his employer makes any warranty, expressed or implied, concerning the pressure
‘described in this Manufacturer's Data Report. Furthermore, neither the Inspector nor his employer shall be liable in any manner for any personal injury or property damage

s of any kind arising from or connected with this inspection.

Date Signed Commissions
(Authorized Inspector) (Nat'l Board incl. endorsements, State, Province and No.)

1478540 exe: v5.0.3 U1-12

Approved
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Pressure ve ssel code

Code edition
Calculation form version

Standard version

Calculation drawing(!) no

Heat Exchanger type

Summary

Additional pressure due to static head of liquid

(1) Design and Arrangement drawing.

For connection standard ASME B16.5 Class 150.

W

— O

Pressure Vessel Calculation of Plate Heat Exchanger

Customer: Mississippi Power Company

P.O. No.: MPC17837-0001

Project: Kemper County IGCC Project

Item No.: HX1104, HX1204, HX1304,
HX2104, HX2204, HX2304

AJL Order No.: J-41276 (408263)

AJL Serial No.: 30113-88708 to 88713

Document: PVCalc_30113-88708

ASME Boiler and Pressure Vessel
Code, Section VIII, Division 1

2010 Edition and latest addenda

ASMEVIII-1.PHE.02.9

ASME

Dwg_no = 3011388708

PHE_type - "TL35-FD"

Pstar = 0.3-bar

Design temp.

MDMT

Tomaxec = 65.56-°C
Tminec = ~29-°C

( Tmaxse  150.0 °F)
( Tminop = —20-°F ) at MAWP

MAWP

Pdesign = 1.28-MPa

( Pdesign = 12.759-bar/  pgesign = 185 psig )

Test pressure

Prest = 1.66-MPa

( Pest= 16.587-bar | pg

= 241 psig )

2 9/1/2011

Randy Neagle

9/1/2011

Dean Middleton

Rev. Date

Prepared

Date Approved

Alfa Laval Inc.

Revision 1
Page 1 of 11

Approved



1a Tightening bolts
Calculation drawing(*) item no. NO jport = "3"

The required bolt area is calculated
according to appendix 2.

1a.1 Input parameters

Bolt material material yo = "ASME SA-193 Gr. B7
Allowable stress (table UCS-23): S tboit = 172-MPa

Bolt size no.1 Bolt size no.2
Bolt size (threading): Size poit 4 = "M48" Size ypoi2 = "M48"

Cross-sectional diam. of bolts at root

of thread or section of least diameter db.tooit.1 = 41.5-mm db.tooi.2 = 41.51-mm
under stress, if less :
N ipoit1 = 24 Nipoit2 = 0
Number of bolts:
Pressure load area: A press = 2370705-mm2
Total gasket length: Lo tbot = 12227-mm
Real gasket width: N iboit = 10.5-mm
Gasket material gasketmaterial 4, = "Elastomer”
Calculation pressure (incl static head of liquid): p=1.301-MPa
1a.2  Gasket parameters
Table 2-5.2 gives:
Basic gasket seating width:
N tboit
Bo tbort = bo.tooit = 5.25-mm
Effective gasket seating width:
b ot = |Potoort if borpor < 6-mm b poit = 5.25-mm
2.5/ mm~,/ bopoit Otherwise
Alfa Laval Inc. Revision 1
Page 2 of 11

Approved



Table 2-5.1 gives:
Gasket factor:

Min design seating stress:

1a.3 Total bolt load

Formulas 1 and 2 of 2-5 are rewritten to
fit a noncircular shaped gaskettine.

Wit tbolt = A press'P + 2D poit*Lg.tbolt* M.ttt P

W2 tholt = b sboit” LG toolt Y.tbolt

1a.4  Total required bolt area (2-5 (d))

Sa.tbolt == S tbolt Sp.tboit = S tbolt
W1 tholt W2 tolt
Amttbolt = ———— Ama.tolt =
Sy tbolt Sa.tbolt

1a.5 Total actual bolt area

™ 2 1 2
Ab.toott = N tbolt.1 'z’db.mom + n.tbolt.Z‘Z'db.tboth

At tboit a0 A 1pop Shall be smaller than Ay, .. (1=true, O=false)

M thoit = 1.0

Yot = 1.4-MPa

Wit thoit = 3251520 N

sz.tbolt = 89868 N

Amt.toot = 18904-mm?

2
Am2.toolt = 522-mm

Ab.tbolt = 32479 mm2

Am1.toolt < Ap tbolt = 1

Am2.toolt < Ap.tbolt = 1

Alfa Laval Inc.

Revision 1
Page 3 of 11

Approved



2a Frame and pressure plates

Calculaton drawing(")item No. NO piate = "1 (Frame pl.), 2 (Press. pl.)"

The frame an pressure plate are calculated
according to part U2 (g) of the code. A
finite lement analysis has been made for
the weakest part of the covers. The results
of typical analyses have been verified by
means of strain gauge tests (report TD
8001-18).

2a.1  Results from finite element analysis

Finite element analysis no: FEM,, = "T-T-0087"

Input data to the analysis: FEMinput = "tI35fdasmefp_model.db"
Loading

Pressure used in the finite element analysis: Pb.plate = 2.075-MPa
Effective gasket width: (1.2 above) b ipoit = 5.25-mm

Gasket length: (1.1 above) Lg.tpor = 12227 -mm
Gasket factor: (1.2 above) Mipo = 1.0

Gasket line load:

Hp plate = 2D 1woit LG thoit* M. toolt* Pb.plate

Alfa Laval Inc. Revision 1
Page 4 of 11
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Schematic sketch of the upper quarter of the plate

d.pla‘e is the diameter of a supposed nozzle hole.

th plate is the thickness used in the analysis.

Stresses

at midpoint of plate:

at outcut for carrying bar:

at edge of supposed nozzle hole (max stress):

at edge of supposed nozzle hole, in the inner horizontal section:

at edge of supposed nozzle hole, in the narrow section towards the
outcut for the carrying bar:

at edge of supposed nozzle hole, in the outer horizontal section:

d1.p|ale = 289-mm
d2.plale = 287-mm

d3.plate = 298-mm

d piate = 331-mm

tb.plate =109.7 -mm

O'A.plale = 134.8-MPa

OB plate = 0-MPa

oD plate = 89.1-MPa

OD1.plate = 73-MPa

op2.plate = 0-MPa

UD3.plate =72.3-MPa

Alfa Laval Inc.

Revision 1
Page 5 of 11

Approved



2a.2 Required thickness of plate without nozzle opening

Frame material: material pjae = "SA516-70"
Allowable primary membrane stress (table UCS-23): S plate = 138-MPa
Allowable primary membrane plus bending stress (UG-23 (c)): 1.5-S pjate = 207-MPa
Calculation pressure (incl static head of liquid): p=1.301-MPa
Pressure used in finite element analysis: Pb.plate = 2.075-MPa

The required thickness is:

Omax.plate ‘= maX(UA.pIate . UB.plate) Omax.plate = 134.8-MPa
Omax.plate p

trplate = toplate | T ——— tr plate = 70.1-mm
1-5‘S.plale pb.plate

Actual thickness: ta.plate = 109.7-mm

t piate Shallbe smaller thant, ;.. (1=true, O=false)

tr plate < taplate = 1

Alfa Laval Inc. Revision 1

Page 6 of 11

Approved



2a.3 Reinforcement of plate with nozzle opening

The nozzie opening is reinforced according to UG-39. The total
reinforcement is taken from the material of the plate above the
required thickness.

Four different cross sections which may be critical are
investigated:

I/ Section through area of max stress (pointD in 2.1 above)

i/ Section where the geometry may not permit full use
of the allowed reinforcement diameter d:

ll.a through point D1 in 2.1 above

I.b through point D2 in 2.1 above

Il.c through point D3 in 2.1 above

al Required thickness at critical locations
th plate = t 2 P
rh.plate = ‘bplate’ | T - &
1.5:S plate Po.plate

where o is; 6p paer Op1.plater OD2.plate 3N Opg piate fOr the
different locations given in 2.1.

t isgivenin 2.1.

b.plate

S plater P @nd Py a1 are givenin 2.2.

At the different locations:

OD.plate p
thp.plate = topiate | T ———

1-5‘SApIale pb.plate

¢ ¢ OD1 p|ate p
rhD1.plate == lb.plate* -
1 58 .plate pb plate

1.5 S _plate pb plate

Op3. plate b
tth\’i.;:cIate = tb.plate ’

OD2. _OD2pate  p
trhp2 plate := tb.plate’

1.5 S .plate Po. plate

thD plate = 97-mMm

tihD1.plate = 91.6-mm

trhp2.plate = 0-mm

tmD3.plate = 51.3-mm

Alfa Laval Inc.

Revision 1
Page 7 of 11

Approved



b/ Required reinforcement areas

A.plate =05 'd.plate ’ trh.plate (UG'BQ)

where d is the opening diameter given in 2.1.

.plate

t for the differentlocations are calculated in a/ above.

rh.plate

Atthe different locations:

Ap piate = 0.5-d piate ‘tmp.plate
Ap1 plate = 0-5-d piate trib1 plate
Ap2.piate = 0.5-d piate tihp2 plate

Apaplate = 0.5-d piate trhp3 plate

cl Actual reinforcement areas.
(The actual reinforcement area is calculated according to UG-40.)

Ap piate = 9432-mm2

Ao piate = 8537.4-mm°

2
Ap2.plate = 0-mm

Ap3 piate = 8496.3-mm”

tah

trh

L dr dr

The figure above shows the finished nozzle hole where:

d is nozzle opening diameter given in 2.1

.plate

dr.plate is d.plate or the smallest Ofd1.p|ale' d2.p|ate’ d

3.plate

t is the actual thickness of a holed plate

ah.plate

th plate i the required thickness at the different locations givenin 2.3 a /

for each of the different locations given in 2.1

tah.plate = 110-mm

Alfa Laval Inc.

Revision 1
Page 8 of 11

Approved



The actual reinforcement areais:

A',plale = (tah.plate - trhplate)'(z'dr.plale - dplate)

Section D:

A'p.plate = 17546.1 'mm2

Section D1:

A"D1 piate = 14428.4-mm?

Section D2:

A’ b2.piate = 26730-mm”

Section D3:

A3 piate = 15545.6-mm”>

d/ Comparison between actual and required reinforcement areas
A’ shall be greater than A for each of the four sections.

Actual (c / above): Required (b/ above):

. 2 2
A'p plate = 17546.1-mm A plate = 9432-mm

. 2 2
A'D1 plate = 14428.4-mm Ap1 plate = 8537.4-mm

, 2 2
A D2.plate = 26730-mm AD2.p|ate =0-mm

A" D3 piate = 15545.6-mm? 2

ADS.pIate = 8496.3-mm

The calculation shall be made for all four locations, see 2.3 above.

(1=true, O=false)

A'D piate > Ap plate = 1
A'D1.plate > Ap1.plate = 1
A'DZ.pIate > AD2.pIate =1

A'D3 plate > Ap3.plate = 1

Alfa Laval Inc.

Revision 1
Page 9 of 11

Approved



3a Stud bolts

Calculation drawing(!) item no.

The required bolt area is calculated
according to appendix 2.

3a.1  Input parameters
Connection standard:
Bolt material:

Allowable stress: (table UCS-23)

Frame, allowable stress: (2.2 above)
Bolt size (threading):

Bolt nominal diameter:

Min cross-sectional diameter:
Number of bolts:

Real gasket width:

Gasket outside diameter:

Gasket material:

Calculation pressure (incl static head of liquid):
3a.2 Gasket parameters

Table 2-5.2 gives:

Basic gasket seating width:

N.sboll

bo.sbolt = —

Effective gasket seating width:

b sboit := | bosbort if Do.sbort < 6-mm

2.5¢/ mm-/bggyor Otherwise

NO sporr = "6"

stdonn = "ASME B16.5 - CL. 150, 14 (DN350)"
material oo = "ASME SA-193 Gr.B7"
S sbot = 172-MPa
S piate = 138-MPa
$ize gpon = "1-8 UNC"
ds spoit = 25.4-mm
dp spot = 21.28-mm
N.sbolt = 12

N sbort = 53-mm

Do.sbolt = 437-mm
gasketmaterial gt = "Non asbestos fibre gasket”

p=1.301-MPa

bO.SbOK = 26.5-mm

b.sbolt =12.9-mm

Alfa Laval Inc.

Revision 1
Page 10 of 11

Approved



Gasket load reaction:
G sbon == Do.sboit = 2°b_sbon

The factor/seating stress for a 1.6 mm thick mineral fiber gasket are
used.
Table 2-5.1 gives:

Gasket factor:

Min design seating stress:

3a.3 Total stud bolt load
2-5formula 1 and 2 give:
Formula 1 (operating condition):

2 .
Win1.sboit := 0.785-G spoit P + 2-b_gpoit3-14- G sbott' M sboit*P
Formula 2 (gasket seating condition):
Wiz sbolt = 3:14-b sboit G sboit-¥ sbolt

3a.4 Required stud bolt area (2-5 (d))

Sasbolt = S spolt Sb.sbolt = S sbolt
VVm1 .sbolt Wm2.sbo|t
Ami sbolt = Am2.sbolt = S
SbAsbolt a.sbolt

3a.5 Total actual bolt area

Uy 2
Ap sbolt = M.sbolt “dp.sbolt

At sbot @d A, oo Shall be smaller than Ay o (1=true, O=false)

3a.6  Thread length in frame and pressure plate

according to UG-43(g) min thread lengthis:

. S.sbolt
Lisbott := min| max| ds spoit» 0.75-dg spoit- = |- 1.5 ds sbont
S.plate

Actual thread length:

" Ly gpor Shall be smaller than L (1=true, O=false)

ta.sbolt

G gboit = 411.3-:mm

M spoit = 2.75

Y.sbolt = 26-MPa

Win1.sboit = 291673 N

Wa2.sboit = 432099 N

Ami.sbolt = 1696-mm°

Amz.sbolt = 251 2bmm2

Absbor = 4268-mm-

Ani.sboit < Ap.sboit = 1

Amz.sbolt < Ap.sbolt = 1

Lt.sbolt =25.4-mm

Lia.sbot = 32-mm

Lta.sbolt > Lt.sboit = 1

Alfa Laval Inc.

Revision 1
Page 11 of 11

Approved
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Maximum Allowable Nozzle Loads Document Revision Date
for Plate Heat Exchangers MANL_30113-88708 2 9-1-2011

This document specifies the maximum nozzle loads recommended by Alfa Laval for the Plate Heat Exchanger model
listed below. As the Plate Heat Exchanger has at least four connections, the loads interact in a complex way.
Therefore, if an individual value is exceeded it might be possible to increase that load component by decreasing
another or simply defining the direction of the loads (+ or -).

PHE Data Order Information

Alfa Laval Model: TL35-BFD Customer: Mississippi Power Company
No. of Channel Plates: 543 PO No.:. MPC17837-0001

Material of Channel Plates: Titanium Item No.: HX1104, HX1204, HX1304
Thickness of Channel Plates: 0.5 mm HX2104, HX2204, HX2304
Carrying Bar Length: 4800 mm A/L Order No.: J-41276 (408263)

AJL Serial No.: 30113-88708 to 88713

The loads shown in the table below are for connections S1, S2, S3, S4 and are valid under only the following
condtion(s).
- No other external loads such as wind or seismic load exists.
- The connections are studded ports.
.Deviations from these conditions will imply lower values.

A representative heat exchanger sketch, the directions of the coordinate system, and the table with the maximum
recommended loads for the particular model are located below.

Fy [LBF] = +482 My [LBF-FT] = +2375
F, [LBF] = +482 M, [LBF-FT] = +2375
F, [LBF] = +482 M, [LBF-FT] = +2375

Approved
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Alfa Laval Inc.
W 5400 International Trade Dr.
Richmond, VA 23231
B S VA e Date: 12/2/11 Rev.: 2
. Title: Inspection and Test Plan for PHE'’s Doc. No.: ITP_30113-88708 | Page 1 of 1
Customer Name:  Mississippi Power Model: TL35-BFD AL QA Contacts:
PO No.: MPC17837-0001
Item No. HX1104, HX1204, AL Order No: J-41276 (408263) Mike Pischke 804-236-1249
ltem No.: HX1304, HX2104, Aimee Barnard 804-236-1256
HX2204, HX2304 Serial No: 30113-88708 to
30113-88713
Legend 1 - Inspection R - Review Point V — Verify
O - Observation Point H - Hold Point W - Witness
AL - Alfa Laval Inc. Al — ASME Authorized Inspector Cust. — Customer
Activity Specification/ Acceptance Customer Inspection Comments
Description Code Reference Criteria Submittal Requirements
AL Al | Cust.
Receipt of ASME VIli Component 1,V '
Components Drawing
Receipt of ASME Il ASME i MTR I,V R
Cover Plates
Receipt of ASME Il ASME I MTR i,V R
Tightening Bolts
Receipt of ASME II ASME I MTR Y] R
Tightening Nuts
. Receipt of ASME I ASME I MTR I,V R
Channel Plate
Receipt of AL Spec. AL Spec. I,V
Gaskets
Sandblasting SSPC SSPC SP-10 (Y w
WI 26900
Painting Manufacturers WI-26001 1,V w
Recommendations
Welding ASME IX ASME VI 1LV W | Port Liners
NDE — Dye Penetrant AL Spec. WI-29005 Report (RY, W | Port Liners
Assembly AL Spec. WI-24601 1,V w
Hydrostatic Testing ASME Vil WI-25001 Certificate | H H H
Air Dryng AL Spec. WI-24805 RY
Shroud AL Spec. Component RY)
Drawing
Lifting Lugs AL Spec. AL Spec. (RY
Final Inspection AL Spec. Traveler H H
Data Book Cust. Spec. AL and/or Elec. Copy | R R R
Cust. Spec.
Shipment AL Spec. WI-28006 BOL H H Shipping
Release

Note: Customer witness/hold point notification required 10 days in advance to vendorgty@southernco.com

Prepared By: Dean Middieton

| Approved By: Mike Pischke

Revision Description:

Approved
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ﬂa Laval Inc.

Subject: TL30-BFD

Plate Heat Exchanger Bill of Materials

Given are standard ASME/ASTM materials of construction.

|Z
°

OCoOo~N O R WWN -

ltem

Frame Plate
Pressure Plate
Carrying Bar
T-Profile

Guide Bar
Tightening Bolt
Tightening Bolt
Tightening Nut
Tightening Nut
Support Column
Support Foot
Frame Plate Foot
Pressure Plate Foot
Stud Bolt
Connection Liner
Bearing Box
Channel Plate Gasket
Channel Plate

Not Shown

Notes:

OSHA Shroud
Tightening Bolt Cover
Lifting Lugs

(1) Painted. (2) Zinc Plated. (3) Hot Dip Galvanized.

Quantity

ARABAMDMDMAAAOANANDM A
o O

(¢,
AN
w h

Material

SA516-70
SA516-70
Carbon Steel
SA479-304
SA479-304
SA193-B7
SA193-B7
SA194-2H
SA194-2H
Carbon Steel
SA36

SA36

SA36
SA193-B7
SB265-Gr.1
1017CS
NBRP Clip-on
SB265-Gr.1

Aluminum
Polyethylene
Carbon Steel

Drawing is not an accurate depiction, see GA Drawing.

8)—-

Document: BOM_30113-88708

Notes Dimensions

1 123 7/16" x 46 1/4"
1 122 3/16" x 46 1/4"
1 4800 mm

4800 mm

M48 x 4650 mm
M48 x 3450 mm

2 M48

2 M48

3

2

2

2

2 1" 8-UNC
2

88 1/4" x 39 1/8"

Customer: Mississippi Power Company

P.O. No.: MPC17837-0001

Project: Kemper County IGCC Project

Item No.: HX1104, HX1204, HX1304,
HX2104, HX2204, HX2304

AJ/L Order No.: J-41276 (408263)

AJL Serial No.: 30113-88708 to 88713

Document: BOM_30113-88708

Revision Level: 1

Date: 7/11/2011

Page 1 of 1

Approved
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FRAME & PRESSURE PLATES
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TEST CERTIFICAT E

ARCELORMITTAL PLATE LLC PAGE NO: OF
TO: FILE NO 5985 23 53
ONEAL STEEL INC MILL ORDER
1 BROAD ST N
CLIFTON NJ 07011

SHIP

SOLD TO:
QO'NEAL STEEL, INC.

P.O. BOX 98

BIRMINGHAM AL 35201-0098

ATE DIMENSIONS DESCRIPTION

TOTAL PIECE
QTY GAUGE . WIDTH LENGTH DESCRIPTION WEIGHT

1 3-9/16" o6 255" RECTANGLE 24733#

STOMER INFORMATION
CUSTOMER PO: 2265350-0P-140
PART NO. 17978620

ECIFICATION({S)

THIS MATERIAL HAS BEEN MANUFACTURED AND TESTED IN ACCORDANCE WITH PURCHASE
ORDER REQUIREMENTS AND SPECIFICATION(S).

ASME SA516 REV ED YR 10 GR 70

SPEC MOD _FOR CARBON SPE%OMggoFOR CHEMISTRY ASTM

a516 10 GRADE 70 & UNS

THE MANAGEMENT SYSTEMS FOR MANUFACTURE OF THIS PRODUCT ARE CERTIFIED
TO ISO 9001:2000 (CERTIFICATE NO. 30130) AND ISO 14001 {(CERTIFICATE

NO. 009496)

EMICAL COMPOSITION
MN P

ST NI CR MO

o}
MELT:C0696 .22 .94 .010 . . .20 .15 .10 .04

v TI B
MELT:C0696 .003 .002 .0006

NUFACTURE

MCQUAID-EHEN GRAIN SIZE PER E112 - 7-8

AT TREAT CONDITION

MATL
OR HEAT TREAT
TEST DESCRIPTION

PL/TEST = NORMALIZE

WE HEREBY CERTIFY THE ABOVE
INFORMATION IS CORRECT:

ARCELORMITTAL PLATELLC
QUALITY ASSURANCE LABORATORY
139 MODENA ROAD
COATESVILLE, PA 19320

NOM HOLD COOL
TEMP MINS MTHD

1850F 99 AIR COOL

. Digitally signed by Herbert

H erbe rt \I;v::nc‘:]ZHelben Wathan, o, ou,

“email=herbert.wathan@alfalav

\A/atr]ar1 gﬁgﬁﬁnwmm

-05'00"

SUPERWSOR-—TESTREPORHNG
ELINORE ZAPLITNY

Approved



TEST CERTIFICATE
PAGE NO: 02 OF
FILE NO 9985~ 23 53

MILL ORDER N §-004
MELT NO C0696
SLAB N

DATE U6/11

TENSILE PROPERTIES

YIELD TENSILE ELONGATION

SLAB STRENGTH STRENGTH GA
NO. LoC DIR PSI X 100 PSI X 100 LGTH %
5 BOT. TRANS. 451 772 2.00" 26.0

GENERAL INFORMATION

ALL STEEL HAS BEEN MELTED AND MANUFACTURED IN THE U.S.A.
TEST CERTS. ARE PREPARED IN ACCORD. WITH PROCEDURES
OUTLINED IN EN 10204:2004 TYPE 3.1.

FOR MORE INFORMATION AND PROCESSING GUIDELINES, REFER TO
WWW . ARCELORMITTAL . COM/PLATEINFORMATION

B/L #58476 LIEDTKA TRUCKING INC.

WE HEREBY CERTIFY THE ABOVE
INFORMATION IS CORRECT:

ARCELORMITTAL PLATE LLC
QUALITY ASSURANCE LABORATORY

139 MODENA ROAD SUPERV]SOR - TEST REPORTING
COATESVILLE, PA 19320 ELINORE ZAPLITNY

Approved



TEST CERTIFICATE

ARCELORMITTAL PLATE LLC PAGE NO: 01 OF 02
SHIP TO: FILE NO: 5985-23-53
ONEAL STEEL INC MILL ORDER NO: 67096-002
1 BROAD ST MELT NO: C1057
CLIFTON NJ 07011 SLAB NO: 5
: 11/04/11

01-C

SOLD TO: SEND TO:

O'NEAL STEEL, INC.
P.O. BOX 98
BIRMINGHAM AL 35201-0098

DESCRIPTION

DIMENSTIONS

TOTAL PIECE
oTY GAUGE WIDTH LENGTH DESCRIPTION WEIGHT

1 4-3/8" 96" 255" RECTANGLE 30374#

ATE

STOMER INFORMATION
CUSTOMER .PO: 2265350-0P-140
PART NO. 17945861

ECIFICATION(S)

THIS MATERIAL HAS BEEN MANUFACTURED AND TESTED IN ACCORDANCE WITH PURCHASE
ORDER REQUIREMENTS AND SPECIFICATION(S).

ASME SA516 REV ED YR 10 GR 70
SPEC MOD FOR CARBON SPEC gO%OFOR CHEMISTRY ASTM

AS516 10 GRADE 70 & UNS KO
THE MANAGEMENT SYSTEMS FOR MANUFACTURE OF THIS PRODUCT ARE CERTIFIED

TO ISO 9001:2000 (CERTIFICATE NO. 30130) AND ISO 14001 (CERTIFICATE
NO. 009496) .

EMICAL COMPOSITION

c MN P
.20 1.09 .015

v
.001

MELT:C1057

TL B
MELT:C1057 .003 .0007

NUFACTURE
MCQUAID-EHN GRAIN SIZE PER E112 - 7-8

TREAT CONDITION
MATL
OR
TEST
. PL/TEST

AT

HEAT TREAT NOM HOLD COOL
DESCRIPTION TEMP MINS MTHD

. NORMALIZE 1650F 120 ATIR COOL

H e rbe I’t ,; 33:;;!:? signed by Herbert

cn=Herbert Wathan, o, ou,

I—hevbeu wathan@alfalaval.

Wathan, e
Ao Date: 2011.12.12 10:10:14 -05'00"

WE HEREBY CERTIFY THE ABOVE
INFORMATION IS CORRECT:

ARCELORMITTAL PLATE LLC h =y ;
QUALITY ASSURANCE LABORATORY (AR JOfT AT
139 MODENA ROAD SUPERVISOR - TESTREPORTING
COATESVILLE, PA 19320 ELINORE ZAPLITNY

Approved



TENSILE PROPERTTIES
YIELD
SLAB STRENGTH
NO. LoC DIR PSI X 100

5 BOT. TRANS. 472

GENERAL INFORMATTION

TEST CERTIFICATE
PAGE NO: 02 OF 02
FILE NO: 5985-23-53
MILL ORDER NO: 67096-002
MELT NO: C1057

: 5
: 11/04/11

TENSILE ELONGATION
STRENGTH GAGE
PSI X 100 LGTH %

809 2.00" 28.0

ALL STEEL HAS BEEN MELTED AND MANUFACTURED IN THE U.S.A.
TEST CERTS. ARE PREPARED IN ACCORD. WITH PROCEDURES

OUTLINED IN EN 10204:2004 TYPE 3.1

FOR MORE INFORMATION AND PROCESSING GUIDELINES, REFER TO

WWW . ARCELORMITTAL , COM/PLATE INFORMATION
B/L #56183 LIEDTKA TRUCKING INC.

WE HEREBY CERTIFY THE ABOVE
INFORMATION IS CORRECT:

ARCELORMITTAL PLATELLC
QUALITY ASSURANCE LABORATORY

139 MODENA ROAD
COATESVILLE, PA 19320

SUPERVISOR — TESTREPORTING
ELINORE ZAPLITNY

Approved
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EXE ALCONIX CORPORATION

TrRAGER FRURBIREERE

<o SN BV EHPR

NERT . 10-37G10-0 01 TITANIUM INSPECTION CERTIFICATE PO I GHSAFRM &) R ET1 5528
KSL CONTRAGT No. 'fﬂ?cﬁﬁﬁfﬂ" LTD.
?OﬁMﬁDI'I:'Y TITANIUM SHEET & CUS"I:EE)MER £ ALFA LAVAL AB 1, Kanazavia-cho, Kakogawa-city, Jzpan
neL . AL111 4890-63 REV.10 G1 BERINES . OMCP-92580 MARESE KT09944 B 1
SPECIFICATION CUSTOMER'S P.0. No. CERTIFICATE No,— T PAGE
T L. ANNEALED AND PICKLED FEXAEE No. AL111 4890-63R10 BFAB 2011-05-02
FINISH PURCHASE SPECGIFICATION No. DATE OFISSUE .
& g B ® B & L 3k H 23 F& if | #A& | e | | 4
= % =} B # CONTROL No. 5 TENSILE TEST H1{GLA) HARDNESS | BEND | Hiff #E| R
S SIZE MASS H @ E B AEIES ih SliRidS mr| Bl TEST | GSN ER E
= QUAN- Product No. z| 2|3 YS. TS 1w | EL | (H) X4 ¥4| R=1.0T | X6 A | =
2| mtuwr TITY ACTUAL [ A4 LE B ] b 0% YR EC HY (S)%S 5|3
E | INCH" FEET:,mm:SPACE KG ___COIL No. E MPA MPA | %[ % 5KG 105° 5(S
1 0.6 x 1000 x 2600 8 56 (13362014 MIN. [ 170 240 25 40
(T3652000) MAX, [. 290 390 |75 140 10
1lT]L 187 300 |62 48 5} a 65 al|la
B|L 180 301 | 60| 49 112 G 6.5
MIN. 190 240 25
MAX. | 290 300
Tl 237 301 |79 38 G
B|T 231 207 | 78|38 a
E3 13 -] 5] A3 % BE
& CHEMICAL COMPOSITION Remarks
§ Other
2 H o N Fe c Each | Total Ti THIS MATERIAL IS EQUIVALENT TO
3 X2 X7 ASME SB265-2010 G
E %1000 %100 | %100 [ x100 | x100
MIN.
MAX, 13 6 3 6 5
iT 2 3 1 2 1 RE
B 2 4 1 2 1 RE
LROEXRDISEIREOBEEIIERICH->TRESh . TOBRBAFFBLTNSILEIIALET,
WE HEREBY CERTIFY THAT THE MATERIAL DESCRIBED HEREIN HAS BEEN
MADE TO THE APPLICABLE SPECIFICATION AND TESTED IN ACCORDANCE
WITH THE REQUIREMENTS OF THE RULES WITH SATISFACTORY RESULTS.

NOTES : YR:Yield/Tensde Ratio, ERErichsen, G:2HiGood.
¥1: 3 G IEEE Gauge Langth- - +A:500mm, B:50.8mm, C:5.65¢ Somm, D:11.34 Somm.

%2 T:TE8BTop, M: th RETMiddle, B : [EABBottom. X3 LERS M Longituding, T:E A A [ Transverse.

X4: RIREIE Measuring Point D:EFECenter of crass section,
SR fASurface of cross section, H:#& M Surface,
X5: REESH Surface or Backface S: % Suface, B:5Backface, V.3 EBoth surface and backface.
3 6:GSN Grain Size Number AASTMNo, H:1E 24 Comparison, J:BMActual, NNFNo. %7 R4 HiProduct Analysis.

Approved



EXE ALCONIX CORPORATION

WS 10-37C10-0 01 TITANIUM INSPECTION CERTIFICATE IOE )RR E M T e RET L B 1
KSL CONTRACT No. KOBE STEEL,LTD.
KAKOGAWA WORKS
BRE TITANIUM SHEET e ES ® ALFA LAVAL AB 1K cho, Kakogawa-city, Japan
COMMODITY CUSTOMER
ez . AL111 4830~63 REV.10 G1 PEREXES . OMCP-92580 HBPBEHES KT09945  H:_ 1
SPECIFICATION CUSTOMER'S P.O. No. CERTIFICATE No.—_______ PAGE
g EF ANNEALED AND PICKLED EXHBRE No. AL111 4830-63R10 RTTEHRAB 2011-05~02
FINISH PURCHASE SPECIFICATION No. DATE OF ISSUE
# T E= H % ® [3 [E 13 #f & | ey | T s
=2 s+ = A% " =2 CONTROL No. 5 TENSILE TEST FAGLA) HARDNESS BEND | IR E| 8
s SIzE MASS B & & = AEIES [TF] SISk mi| BT TEST | GSN ER | &
= QUAN=- Product No. z|2}3 Y.S. TS | EL (H) %4 4| R=1.0T |3%6 A 2| _
= B4 UNIT TIY ACTUAL [ a4 F S ] = 0.2% YR| EL KV (en%s g 3
= | INCH:" FEET:.mm:SPACE KG _—CQJL No. = MPA MPA | % | % 5KG 105° a5
1 0.6 x 1000 x 2600 424 2871 (AT3367)001-004 MIN. 170 240 25 40
29 202 AT3367 021~022 MAX. | 290 390 |75 140 70
(T3652000; 17| 175 296 | 59| 49 105 G 6.5 G| G
BlL 179 304 5949 117 G 65
TOTAL 453 3,173
MIN. 190 240 25
MAX. | 290 390
11T 231 291 | 78|37 G
B|T 229 298 | 77|38 G
& 4 2 >3 23 % "E
2 CHEMICAL COMPOSITION Remarks
$ Other
z H o) N Fe c Each | Total Ti THIS MATERIAL IS EQUIVALENT TO
Z X2 X7 ASME SB265-2010 G1
= X1000| X100 | x100 § X100 | x100
MIN.
MAX. 13 ) 3 6 5
10T 2 3 1 2 1 RE.
B 3 a 1 2 1 RE.
LROEXGIIWERORBEL SR E->THEIN, TOERBHEERELTODILEEHLET,
WE HEREBY CERTIFY THAT THE MATERIAL DESCRIBED HEREIN HAS BEEN
MADE TO THE APPLICABLE SPECIFICATION AND TESTED [N ACCORDANCE
WITH THE REQUIREMENTS OF THE RULES WITH SATISFACTORY RESULTS.
MANAGER OF QUALITY S¥§1
NOTES : YRYield/Tensite Rotio. ERErichsen, Gi&#§Good.

M4 REE Measuring Point D:¥f HCenter of cross section, -
S:KBSurface of cross secton, H:& M Surface.

¥5: RBEE S Surface or Backface SR Surface, B:XBackface. W: 3 BBoth surface and backface.

36:GSN Grain Size Number A:ASTMNo, H:ELEEEComparisen, J:3BlActual, NNFNo, %7 B S5 #TProduct Analysis,

X1: 3B Gauge Lengthe ' *A:50.Cmm, B:50.8mm, C:5.65¢ Somm, D:11.34 Somm.
2 T:THETop. M : FREpNiddie, B : [EXBottom, %3 LERE A Filongtudinal. T:EHA S @ Transverse.

Approved



BRI A RIISAR TV TL

Al B

2SR

$E X . MIT8UI BUSSAMN METALS M
: , nppnn SReeH Bnrpuratmn
SHIPPER SALES GO.,LTD. o =
SR SMELO0.L e INSPECTION CERTIFICATE
REEERENCENo.___519 - 10354
2 B B %;
CONTRACT No, _ 1-972~-RR-5-1-4117
| =) £ .
coMmMoDniTy _ TITANIUM SHEET
i) #% . ASME §B265 GRADEDI cusTomemr ALFA LAVAL __
SPECIFICATION AL111 4890-B3RFE10, AL10i0210 I B
=}
s £, # %
E i N ! S H VACUUM ANNEALED _ NOTE. B L ~ DATE or msur 20190-12-13 .
- = m & & o2 B 5
58 st & a #® 5 OB %
H CONTROL No. GHEMICAL COMPOSITION
mel 8 1 7 E [BUANTITY! MASS BEES | SRS
No. NET |
WH KG IHSPECT 10N Mo, ] HEAT No.
H i
0t 0. 6X1000%2600 ! l
: L 0Y-TT123 NO4T14 80-
: 2 — i N04716
3 TOTAL: 217 1,527 |
1 217 1.6270Y-TT11 2‘4‘
. CTTANT 1. 5270¥-1Ti25 ND4
. . e . i ) g__‘ T GL-@ Ga;"-zgéL;x}é!h(a:d:’% A%e"r\j; sen.
TOHREAE |SFEREE  RERE i ; Bk S TS Top, M- Loullmhnal | T‘ar-sverse W
DESCRIPTION | DIMENSICNAL | SURFAGE ! \ Al 1S (5:N05, BINOIZEL 23T X Ry ingat —malws PSS
OF TEST | INSPECTION | INGPECTION ;1 - i ' *9:X1009 )
B ! e _ , I _ _

LERXARE. WEEORBELEERICES THES N TNERES
WE HEREBY CERTIFY THAT THE MATERIAL D

BEEN MADE IN ACCORDANCE WITH THE ?ULE

DEFAGTMENTMANAC~h
HIKARI TITAMIUM QUALITY CONTROL
TITAMIUN DIVISION

EG7

DEFT.,

Apnproved



& ST AR =2 EREIARYIAR N L
Suireea g}xléglcgusf?g HETALS =< HH ;Fﬁ E HLT: ﬂ = Nlppnn Steel Burpuratmn
SxEmass. T INSPECTION CERTIFICATE !

REFEAENCENo.....019 _ _-10354 ___
2 B B 8.
CONTRACT.No, _ 1-972-RR-5-1-4717_

5 & 2. v
COMMODITY TITANIUM SHEET
B . ASME §B2656 GRADE! ; -
SpeCIFICATION, _ AL11] 4B90-B3RE10, AL1010310 418 .
Tiainca TE.
i+ r ;
F NS H___ VACUUM ANNEALED .. . R = . 2010-12-08
L % v ® m 4
5% <t = r AR = %
‘ ] ‘ N : AL i CAL COYPOSITION L
| TEM S 1 7 E JOUANTITY ] MAS BASS | EREE U4 ] £ ; ] C R H o Nl Fe C Ti
Ho. } i 5 ; (R HESS mr g ; ¥2 <10 £10] £10 =10
MM HV ! : :
|
01 10, 6X10060%2600 | .
s 1208
TOTAL;
) T X YKPI"REIAO G.S .\ G-mm b.'zs; Pln;mbffr,
TOMBER | TERE RERE . 4:%E Eoltom, 7. L Long i nsveise. W
DESCRIPTION | DIMENSIONAL | SURFACE PO udw bF Ingol Anniysis, P Anatyss, 2 unil
OF TEST (NSPECTION INSPECTION ’ ~ WH'
6 [ I - . B} . e _
=
EEET&R, BRECERELZHER D EEELET
. WE HEREBY CERTIFY THAT THE MATERIAL DESCRIBED HEREIN HAS
i . BEEN MADE IN ACCORDANCE WITH THE RULES OF THE CONTRACT.
6z F‘AHTH—\'TNAI"AC':H
HIKARI TITANIUM QUALITY CONTROL DEPT..
| TITANIUM DIVISION

Approved



R RAE R FE
INSPECTION CERTIFICATE

BRERRUSHAREVETL
Hippen Stesl Gerporation

. MITSU! BUSSAN METALS
SALES CO. .1

x-niq:

819 10354 .

C1-872-RR-E-1-4117

IFI’CI\TION

TITANJUM SHEET

ASME 5B265 GRADE!

CAL1YY 4890-63RE10, AL

}\
AN LSUE

T VACUUM_ ANNEALED

=
i

Page _ TE

MM

| HEAT Ho

CaiL No.

0. 6X1000426990

P N0451T

90-4750

_TOTAL:

23

5% =f & : g % = & %

: CONTROL o

el 8 f 7 B lQUANTITY! MASS BHEE | mEES i
g

:
] : =
TORHSR |TERE REAT
DESCRIPTION EDNE@WN& SURFACE
OF TEST | NSPECTION | INSPEGTION ~
G

LEEXERL

WE HEREB
BEEN MADE

BT

1 QUALITY CONTROL DE
;

Approved



EREIIRRINARINEERL

- Y SSAN METALS ¥ i
Suirsen 00 H pUSSAL QHA_A o Nippon Steel Corporation
ETERAT S, L wigey wans

REEERENCE Ne.....5). 9. . =10400_
g H 8 5.
CONTRAGT Ne. 1= “RR-5-7-4180_
Fa 5 Z .
COMMODITY TITANIUM SHEET

=3 £ S8265 GRADE!
_4880-63RET0. ALIOID310.

o x. 2 z
Mo s n o VACUUM ANNEALED R WO TE CENIDZOL 31 S APPROVED ADC. FU PED
N _ . g B & 5 | . 2 & &
58 B p R # " = B
T ONTROL W
Ti

NET
N

MM

!
|
| ,
MOS0 7 £ QUANTITY] MASS REES | MBS a4 AEmE
i
!

A= TG e TR e RO T e T e

D e

e

ToHBER | TERE | RTRE
CESCRIPTION | DIMENSIONAL | SURFACE
OF TEST §INSPECTICN | INSPECTION
i 6 G

WE HEREBY CERTI
BEEN MADE IN ACCH

Approved



CMITSUL BUSSAN METALS %*[Z AR %:ﬁ _./?_5*<._ QIE Hﬁ ::-éz_
g B0 B INSPECTION CERTIFICATE

C 519 -10419

REEERENCE.
® oM OF .
COMNTRACT \Ja 1-972-RR-5-0-4162_
] & Z .

TITANIUM SHEET
8 # . ASME SB26¢% (‘RAGE
"ALT1i 4890-83RE

1
0, ALI010310

# £ )
Eln LS W YACUUM ANNEALED .
rE T % g% | ® 2 %

H CON
1TEY s 1 7 = COUANTITY } MASS PEL L -
. _ | NET

MM | KG ISPECTION No. * HEAT
i i

0110, 5X100042600 ¢

18-TT156 N14432 90- N AR )
2 . .
[ - A A

i
1
!
H
i

TOBER TERE | RERE

SESCRIPTION ] CWENSIONAL | SURFAGE
OF TEST INSPECTICN | INSFECTION

c e ;
g G

Rils,

WE HERE
BEEN MAD

Approved



REEERENCE MG

1-972-RR-5-

Z #H B
COMTRACT No.
=] &

£ .

COMMGOUITY

TITANIUM SHEET

-4152

L]

)‘&A

qPE"‘I‘:ICI\TION

ALI1]

ASME 8B265 GRADE!
4890-63RE10. ALI0:0310

R E G B E
INSPECTION CERTIFICATE

b

RRES AR AR IV AL
?érppan Stee! Gamﬂratmn

EAN i S H__VACUUM ANNEALED I NOTE I
! 5 b2 Eid t = B &
= s+ B3 RE I F & %
] CONTROL Nec CHEMICAL GGMPOSITION R
LTEY s 1 1 f L MASS BESS EEES o H O N | F C Ti
No. i NET £0 &0 %10, #7210
M | KG WSPERTION Mo HEAT fo. |
i )
01 0.58X31000X2600 ; : e -
i AL

11821115

TOMRR vERE o=
DESCRIPTION | DIMENSICNAL i |
OF TEST INSPECTICH | INSPEGTION i .
g g T o
| EEZRTER, MEDH
WE HEREBY CE €Y THAT THE MATERIAL DESCRIBED HEREIN HAS
BEEN MADE IN ACCORDANCE WITH THE RULES OF THE CONTRACT

Apnproved
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Date 08/06/2011

Folio m
L P G Author APLATTEEUW
sy e net
Tonen Sen A ¥

Certificat d'essais / Test Certificate NFEN 10204.3.1
NR 11098/37 - 2004/159 - 16184

ALFA LAVAL AB VMI

RUDEBOKSVAGEN
PO BOX 74

SE-221 00 LUND (SWEDEN)
VOTRE/YOUR REF N° OMCF-147994/10

Postelitem 1 NUT M48 (80X70)ASME SA194 2H ENISO
898-2 CL8 ADW7

QtelQty 500 COAT:ZN 20 MICRONS
Plan 323242001-02 REV08

NUTS M48
Coulée : 1093310
ANALYSE/HEAT ANALYSIS
c Mn Si S P
0.45 0.55 0.18 0.019 0.008

CARACTERISTIQUES MECANIQUES/MECHANICAL TEST
. REV. HB-24H, HB/
TC 540°C HB

575 2417241 2411269

Delivery state : quenched and tempered

Proof load test . not required

Visual and dimensional control : conform

Marks on nuts : BC- 2H - 8 + Heat code GAC + STAMP TUV

We the undersigned, BECK CRESPEL, hereby certify that the supplied products are fully in accordance with the
requirments of the order.

This test certificate applies only the items, designation and quantities as described above.

EN IS0 9001:2008 LRQA CERTIFICATION N°9105038300
BP 69 59427 ARMENTIERES CEDEX FRANCE TEL 0320777888 FAX 0320778239

Approved



Date : 08/06/2011

{,\a\ Folio N
&Y By = AT T

’525 o F=ER g Author APLATTEEUW
gggggi s “ibr..k*ma g ‘*. Q‘:r.-n f}»a{

DErree b partermangg  Tsphtzaing op oh garfaranacs

Certificat d'essais / Test Certificate NFEN 10204.3.1
NR 11098/37 - 2004/159 - 16185

ALFA LAVAL AB VMI

RUDEBOKSVAGEN
P.O.BOX 74

SE-221 00 LUND (SWEDEN)
VOTRE/YOUR REF N° OMCF-147994/10

Postefitem 1 NUT M48 (80X70)ASME SA194 2H ENISO
898-2 CL8 ADW7

Qte/Qty 500 COAT:ZN 20 MICRONS
Plan 323242001-02 REV08

NUTS M43
Coulée: 1093310

ANALYSE/HEAT ANALYSIS

[ Mn Si S P

0.45 0.55 0.18 0.019 0.008

CARACTERISTIQUES MECANIQUES/MECHANICAL TEST

HB/
HB

241/269

Delivery state : Quenched and Tempered

Proof load test : Not required

Drift test : Not required

Visual and dimensional control : conform

Marks on nuts : BC 2H 8 : Heat code GAC + STAMP TUV
SEE PV 3 2 N°11001/58/5-a

We the undersigned, BECK CRESPEL, hereby certify that the supplied products are fully in accordance with the
requirments of the order

This test certificate applies only the items, designation and quantities as described above

EN SO 8001:2008 LRQA CERTIFICATION N°9105038300

BP 69 59427 ARMENTIERES CEDEX FRANCE TEL 0320777888 FAX 032077 82 39

Approved



19/05/2011

BECK-CRESPEL

NR 11001/58/5-a

VOTRE/YOUR REF, NG :

Serrer la performance « Tightening up on performance

Certificat d'essais / Test certificate en 1020432

STOCK BC

MIATIERES NORMES / MATERIAL SPECIFICATION :

DESIGNATION / DESCRIPTION :
SASEIC
2757 NUTS M48

JANALYSE | HEAT ANALYSIS
Dimensions
Section

NUTS M48

BACHT N°

Eimensions
Section

NUTS M48

: BC-8-2H-GAC +

rarks

E&EEL EN ISC898/2 CLASSE 8 ADW7Y

Drawing 323242001-02/8

coulée
Heat ] Si Mn

1093310 ,450 ,180 ,550

GAC

RESULTATS DES ESSAIS [ TEST RESULTS

Hardness
Delivery condition
on 20 nuts

241/269HB

Delivery state :Quenched and tempered
Visual and dimensional control :

Conform

STAMP TUV ,one-
arm

TUV RHEINLAND FRANCE

S P

,019 ,008

Proof load
test

NOT REQUIRED

DRIFT TEST
6%

NOT REQUIRED

AR MO [53/5 4

e the undersianed, BECK CRESPEL, hereby certify that the supplied products are fully in
accordance with-®the requirements of the order.
This test certificate applies only to the items, designation and quantities as described
above. The original certificate carries a green stamp.

BP 69 59427 ARMENTIERES CEDEX FRANCE TEL. 03.20.77.78.88 FAX 03.20.77.82.39

Approved



Certificat de Réception 3.1/ EN 10204 SWISS STEEL
N° 154231 ) Providing soecial steel solutions

Client: Cousin Malicet SA Impsimé ke

Rue Bernissieux 23

FR-O-S‘I 20 Bogny sur Meuss
Données du client: Danndes de la commande: Données acier
N° Adicle N° bon de tivralson 25175556 N° mati¢re SAST 2645
Nuance <45 Dale de liviaison bon da fivraison N° coulée 1093310
Commarde 6668/5 N° client 00025972 Ordre de production 30431473
Destinataira N° commanda 11115062 N° article 61063541
ARDENACIER DSp6t Poids 14132 KG Diaimétre / mm: 84 000
Analyse chimlque Essal do traction tralté Rr.1 Spéciale
C 0.45 % RpG2 7568 MPa HB (calc) 269 -
Si 0.18 % Rm 885 MPa HB {calc) 199
Mo 088 % A5 63 %
P 0.008 % Egsal de tractlon traité Nr. 2
S 0019 % Rp02 532 MPa
Ni 0407 % Rm 635 NPa
Cr 008 % A5 245 %
Mo o0t % Réatllerice ISQ-V traité Nr.1 -20 °C
cu 0.14 % K1 6800 J
sn a0t % Kv2 70 80 J
Al 0.002 % Kv3 83.00 J
v 000 % Kv-avg 74.00 J
N 0010 % Réslilence ISO-V traits Nr.2 -20 °C
Kv1 117.00 J
Kv2 118.00 J
Kva3 115.00 . J
KV-avg 147 C0 J
Conventions d'ordre:

Nous certifions que ces produits fivrés sont conformes aux présciptions de la commande
Imprimé slecroniquement sans signalure conforme EN 10204:2004 Remarque:  Nr 1: BSQ°C/30WRBLE°CIE0" et résiliences Kv'1 &-20°C
Démarche qualité: Dr R Saggau Nr.2; 850°C/3D'WI700°C/E0" et résliences KV2 2 -20°C

Finte documont UM 2 ariifiray

VBT o585
1:05- 2244

peiga

T

R 1 e

Approved



SQ 058 Date 18/11/2011

Folio 1/2
an g g g 7 s any ] g g Author APLATTEEUW
3 #é? E" o g%‘«'i"gm.mu'.. &
genn) BEC K-CRESPEL
2EHR
e, Borrer ta pectarmancy . Tighiening up an partarmanee

Certificat d'essais / Test Certificate NFEN 10204.3.1
NR 11283/39 - 2041/322 - 21328

ALFA LAVAL AB

RUDEBOKSVAGEN
POBOX74

SE -221 00 LUND ( SWEDEN )
VOTRE/YOUR REF N° OMCF-156549

Poste/ltem 1 T.BOLT(TFS)M48X3150 EN10269-42CRMO4
Qtelaty 25 SA193 B7 ADW7+1NUT ENISO898-2 CL8
SA194 2H ADW?7 ZN20-1640400-11 REV 6
Plan 323240422-4/7+323242001-02/8
AL 111 2244-68+ AL 111 1550-63

STUD mM48
Coulée: AGO767

ANALYSE/HEAT ANALYSIS
c Mn Si S P Cr Mo
0.41 0.8 0.24 0.028 0.01 1.09 0.16

CARACTERISTIQUES MECANIQUES/MECHANICAL TEST N°76396

Rm 300°C | Rp0.2% 300° | A% 5d 300°C | Z% 300°C
MPa MPa

908 750 21.18 59.42

CARACTERISTIQUES MECANIQUES/MECHANICAL TEST N°76397

Rm Rp0.2% A% 4D A% 5d Z% REV. HB
MPa MPa T°C
977 894 20.2 18.2 59 640 293

CARACTERISTIQUES MECANIQUES/MECHANICAL TEST N°76398
KV +20°C

Joules

84/84/85

CARACTERISTIQUES MECANIQUES/MECHANICAL TEST N°76399
KV -50°C

Jjoules

69/73/71

CARACTERISTIQUES MECANIQUES/MECHANICAL TEST N°76400

Rm Rp0.2% A% 4D A% 5d Z% REV. HB
MPa MPa TC
980 894 21.8 18.2 60 640 311

CARACTERISTIQUES MECANIQUES/MECHANICAL TEST N°76401
KV +20°C

Joules

89/86/90

EN ISO 9001:2008 LRQA CERTIFICATION N°9105038300

BP 69 59427 ARMENTIERES CEDEX FRANCE TEL 03 20 77 78 88 FAX 03 20 77 82 39

Approved



SQ 058

Date 18/11/2011
{éé%\}g ggﬁw ggm g‘m g%%g ?5 Alicr)]: APLATTEEUzvfi

&y (0 pertermance Tightoning up ki garfosmancs

Certificat d'essais / Test Certificate NFEN 10204.3.1
NR 11283/39 - 2041/322 - 21328

ALFA LAVAL AB

RUDEBOKSVAGEN
P O.BOX 74

SE - 221 00 LUND ( SWEDEN )
VOTRE/YOUR REF N° OMCF-156549

Goods are in conformity to: 42CrMo4 NF EN 10269 ADW7-ASME SA193 GRADE B7
98 + ADD 07/99 + 07/2000

Material in conformity To PED 97/23/EC

Delivery state : Quenched and tempered

Visual and dimensional control : conform
Macroetch Examination :Conform

Marks on studbolt : BC - GC - B7 + Heat code GKC

SEE PV TUV N° 11001/69/72

We the undersigned, BECK CRESPEL, hereby certify that the supplied products are fully in accordance with the
requirments of the order

This test certificate applies only the items, designation and quantities as described above

EN 1SO 9001:2008 LRQA CERTIFICATION N°9105038300

BP 69 59427 ARMENTIERES CEDEX FRANCE TEL 0320777888 FAX 032077 8239

Approved



$Q 058 20/07/2011

BECK-CRESPEL

Serrer {a perfarmance « Tightening up on performance

Certificat d'essais / Test certificate en020432

NR 11001/69/72
TUV RHEINLAND FRANCE

NOTRE/OUR REF. N0 : STOCK BECK -

IMATIERES NORMES / MATERIAL SPECIFICATION :
STEEL EN- ISO 898-~1 Class 8.8
EN 10269 42CRMO4
ASTM A 193 GRADE B7 Individual approval
Following AD2000.Merkblatt W 7 + Spec. T1100400 Rev.4
DESIGNATION / DESCRIPTION :
355 BARRES ROUND @ 44,60 POIDS :25558 Kg
ANALYSE / HEAT ANALYSIS

Dimensions coulée

Section Heat C Si Mn S P Cx Mo

[ROUND @ 44,60 AG0767 ,410 ,240 ,800 ,028 ,011 1,09 ,160

HEAT CODE GKC

RESULTATS DES ESSAIS / TEST RESULTS

Dimensions R E A% A% 7% KV +20°C
Section Mpa Mpa 4d 5d Joules
FOUND @ 44,60 TENSILE TEST AT +20°C

HARDTEST N°76400-76401 980 894 21,9 18,2 60 89-86-90
SOFTEST N°76397-76398 677 894 20,2 18,2 59 84-84-85

TENSILE TEST AT +300°C

TEST N°76396 508 750 21,18 59,42
KV -50°C
Joules
TEST N°76399 69-73-71

HARDNESS 10% :293/311 HBE  Tempering
640°¢c

Delivery state : Quenched and Tempered

| AALITY COKTe
ASSISTANEA WAGER {
' E=iw ; 1 BAUER

ey | 1304008] ogd[ 12

e the undersigned, BECK CRESPEL, hereby certify that the supplied products are fully in
cecordance with the requirements of the order.

This test certificate applies only to the items, designation and quantities as described
@bove. The original certificate carries a green stanmp.

BP 69 59427 ARMENTIERES CEDEX FRANCE TEL. 03.20.77.78.88 FAX 03.20. 77 82.39

g

Approved
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CERTIFICATO DI COLLAUDO
INSPECTION CERTIFICATE

ST PO

Numero / Number 591977

Data / date 27/05/11
i Accordlng to EN 10204 3.1 Stampato / Printed  01/06/11 18:07
¢ Cliente / Custormer rdine / Order .d.t 7 Delivery Fattura 7 Tnvoice ™
BEC PEL SA 2919/11 del 17/01/2011 046521  01/06/11 Kg 23545 Nr 12
K CRES CL.11014/21 046508  01/06/11 ;(S 2013 Nr %
40 RUE DES FUSILLES Ns conierma / Our canfirmation
59280 F-ARMENTIERES (FR) \_ 210041 del 1}8/01/2011 Y, W J
(" Prodoito / Product Colata/ Heat Diametro / Diameter (mim} Codice / Cude Quaniita / Grade Stato def mateniale / Specifiche di riferimento / 7
i rond % 44,60 h11 Condition of deliverv Specificaiions
| Pelatoinbarre  AGO7G7 Lunghezza bave / Bar length {mm) P.S 421451 A193B7 ASTM MPOZAREV1 GSOO1REVA
6000 -0+100
ANALISI CHIMICA DI COLATA / HEAT ANALYSIS
Element C% S% P% Ma% Si% Cu% Cr% Ni% Mo% Aol V% Nb% )
MIN 06,3800 -0,0100 0,6500  0.1500 0,9000 0,4500  0,005¢
MAX 04300 0,0350 0,0300 0,8000 0,3000 03000 12000 0,2000 0,2500 0,0200 0,0100
Resut 04100 00280 00110 08000 02400 0,000 1,0800 00900 0,600 0,0200 0,0030 0,0010
CARATTERISTICHE MECCANICHE / MECHANICAL PROPERTIES
lato campione di prova DUREZZA / HARDNESS PROVA DI TRAZIONE / TENSILE TEST
s FGondition test sample Type Result MIN MAX Rm MPa Re MPa A% S Z%
Iy Result MIN MAX Resuit MIN MAX Resuit MIN MAX Resuit MIN MAX
i @ge‘e“ ) HB 289 s21 955 860 1050 886 720 7. 16 55 50
i /
RESILIENZA / IMPACT TEST 7 JOMINY TEST (HRC;} \
Quenched Tempered Tipo/Type KV Temp.("C) -20 {onm}
1
£ Result (J) MIN (J) MAX () MIN
3 MAX
N 42 44 48 27
[} \_ Result
“TALTRE CARATTERISTICHE / OTHER CHARACTERISTICS PROPERTIES .
=% Grano Austenitico Decarburazione Globuilzzazione % Stato inclusionale / Cleanness Si certifica che . risultavi delle prove sono N\
[\ { Aust. Grain size / Decarburisation / Spheroidisation conforma alle specifiche |
l\}l‘l’l‘\‘l We attest that the test results comply 1n evervy |
MAX respect witn tne specification '
Result Servizio contrallo qualita / Quality Contro} Service i
Responsabile di G.Q. / Q.A. Manager l
Note / Remarks w :
RM=961,955,954,950,963,952,948,947,952,952 N/MM2 RE=886,6881,883,880,874,87G }
,889,801,884,887 N/MM2 A5=17,16,17,17,16,17.18,17,17,17 % A4=19,19,19,19,18 Dr.ing. Francesca Bettinzoli THAFILATI B.A. |
.19,19,18,18,19,19 % 2=55,55,55,53,54,53,56,55,55,55 % KV{+20°C)=75,76,79 a e
EXAMEN MACROGRAPHIQUE ASTM E 381 S4-Ra-C4 MAX SEgviZ) - QUALITA
TREMPE 800°C A L'EAU REVENU 640 AIR A
. J

B i astaa L

Approved



CERTIFICATO Di COLLALIDO

INSPECTION CERTIFICATE FATTURA RECHNUNG
ABNAHMEPRUFZEUGNIS INVOICE FACTURE
CERTIFICAT DE RECEPTION

ACCORDING TO EN 10204 31

CLIENTE o= SPEDIZIONE
cusTomER | BECK CRESPEL SA DELIVERY

KUNDE 40 RUE DES FUDILLES VERSAND

CLIENT 59280 F - ARMENTIERES (FR) LIVRAISON

ORDINE CONFERMA D'ORDINE
ORDER OUR ORDER

AUFTRAGE : AUFTRAGSBESTAETIGUNG
COMMANDE CONFIRMATION DE

B COMMANDE.

PRODOTTO : . COLATA
PRODUCT A193 87 ASTM MP024 rev 1 GS001 rev 4 HEAT
PRODUKT CHARGE
PRODUIT COULEE

ANALISI CHIMICA D| COLATA / GHEMICAL COMPOSITION / CHEMISCHE ANALYSE / ANALYSE CHIMIQUE DE COULEE

CARATTERISTIGHE MECCANICHE / MECHANICAL TEST / MECH EINGENSCHAFYEN / CARAGTERISTIQUES MECANIQUES

Conforme 3 GS001 rev.d :

» Conirole anti-mélange 100%

o Défauts selon EN 102771 CLASSE 4 pour barres écroutéas
+ Défauts selort EN 10277-1 CLASSE 3 pour baites étirées

» Testd'inclusion ASTM E45 niv 2

EXAMEN MACROGRAPHIQUE ASTM E 381 S$4-R4-C4 MAX

2 . Ll
Taille de grain selon EN 10277-1 AnlageA Jurn Zertifikat

.

. :
» Four électrique + LF " / ;
s Coefficient de réduction 10 min Pruf/Fapr N, ?%OQO% 44w 2
* Traitement thermique & induction vom (O.QO1- ¥ ;
« TREMPE 900°C A L'EAU - REVENU 640°C AIR TUV Rheinland lndustnc Service

si CERT[H&A CHE | RISULTATI DELLE PROVE SONO
CONFORME ALLA SPECIFICA

WE ATTEST THAT TEST RESULTS COMPLY
N EVERY RESPECT WITH THE SPECIFICATION

WIR BESTAETIGEN DIE USEREINSTIMMUNG DER
DURCHGEFUEHRTEN PROBEN MIT DEN ZERTIFIKAT

NOUS CERTIFIONS QUE LES RESULTATS DES ESSAI
SONT CONFORMES A LA SPECIFICATION

Stabilimento di COLOGNE

Mod 22A5ev4 .
L'utilizzo-del marchio & su autorizzazions del proprietario

Approved



Date 18/11/2011
Folio 171
A5 B, Een o 4 & <0 Auth APLATTEEUW
i BECK-CRESPEL
=L

Terrer 1@ poctermuns ¢ Tighicning up on gerfsrmance

Certificat d'essais / Test Certificate NFEN 10204.3.1
NR 11283/39 - 2041/322 - 21329

ALFA LAVAL AB

RUDEBOKSVAGEN
P.O BOX 74

SE - 221 00 LUND ( SWEDEN )

VOTRE/YOUR REF N° OMCEF-156549

Postefitem 1 T BOLT(TFS)M48X3150 EN10269-42CRMO4

SA193 B7 ADW7+TNUT ENISOB98-2 CL8
Qe/Qty 2 SA194 2H ADW?7 ZN20-1640400-11 REV 6
Plan 323240422-4/7+323242001-02/8
AL 111 2244-68+ AL 111 1550-63
NUTS M43

Coulée: 1093310

ANALYSE/HEAT ANALYSIS

[+ Mn Si S P
0.45 0.55 0.18 0.019 0.008
CARACTERISTIQUES MECANIQUES/MECHANICAL TEST
REV. HB-24H HB/
™C 540°C HB
600 241/248 255/269

Goods are in conformity to: ASME SA194 GRADE 2H ED 98+ADD07/99+07/2000 -EN

ISO 898-2 CL 8 ADW?7

Delivery state : quenched and tempered

Proof load test : Not required

Drift test : Not required

Visual and dimensional control : conform

Macroetch Examination ;Conform

Marks on nuts : BC 2H 8 : Heat code FVG + STAMP TUV
SEE PV 3 2 N°10001/58/13-a

We the undersigned, BECK CRESPEL, hereby certify that the supplied products are fully in accordance with the

requirments of the order
This test certificate applies only the items, designation and quantities as described above

EN 1SO 9001:2008 LRQA CERTIFICATION N°9105038300

BP 69 59427 ARMENTIERES CEDEX FRANCE TEL 0320777888 FAX0320778239

Approved



SQ 058 01/03/2011

BECK-CRESPEL

Setrer 1a perfsrmance s Tightening up on pertormance

Certificat d'essais / Test certificate en1o20432

NR 10001/58/13-a

TUV RHEINLAND FRANCE

VOTRE/YOURREF.NO: sTOCK BC

\MATIERES NORMES / IMIATERIAL SPECIFICATION :
STEEL EN IS0898/2 CLASSE 8 ADW7

Desicnation [ Description :
3164 NUTS M48

Prawing 323242001-02/8

AnaLyse / Heat ANALYSIS

Dimensions coulée
Section Heat Cc Si Mn S P
INUTS M48 1093310 ,450 ,180 ,550 ,019 ,008

. [BACHT N° FVG

REsuLTATS DES £58AIS [ TEST RESULTS

Dimensions Hardness Proof load DRIFT TEST
Section Delivery condition test . 6%
on 20 nuts ’

T NUTS M4B '255/269HB " NOT REQUIRED  NOT REQUIRED

Delivery state :Quenched and tempered
Visual and dimensional control : Conform
marks : BC-8-2H-FVG + STAMP TUV,C

¢

:;j

‘ We the undersigned, BECK CRESPEL, hereby certify that the supplied products are fully in
accordance with the requirements of the order.

This test certificate applies only to the items, designation and quantities as described
above. The original certificate carries a green stamp.

. BP 69 59427 ARMENTIERES CEDEX FRANCE TEL. 03.20.77.78.88 FAX 03.20.77.82.39

I, LI LI
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Certificat de Réception 3.1/ EN 10204 SWISS STEEL
N° 154231 — Providing special steal solutons

Client Cousin Malicet SA Imprimé fe 26.01.2010

Rua Bernissieux 23

FR-08120 Bogny sur Meusa
Données du client: Données de la commande: ) Données acier: '
N° Article N° bon de livralson 25475556 N° matiére SWST 2645
Nuance G45 Date de fivraison bon de livraison N° coulée 1093310 i
Commande  6668/5 N° client 00025972 Ordre de production 30411473 :
Destinataire N° commande 11115062 N° article 61063541
ARDENACIER Dépot Polds 14132 KG Diamétre / mm: 84.000
Analyso chimlque Essal de traction traité Nr.1 Spéciale
c 045 % Rp02 766 MPa HB (calc) 289 - _i!
Si 0.18 % Rm 855 MPa HB (calc) 199 i
Mo 055 % AS 16.3 % i
P 0.008 % Essal de traction traité Nr.2
s 0019 % Rp02 532 MPa |
Ni 0.07 % Rm 635 MPa
Cr 008 %- A5 248 % :
Mo 0.01 % Résilience ISO-V traité Nr.1-20°C
cu 0.14 % Kv1 68.00 J :
Sa 001 % Kv2 70 00 J
Al 0002 % KV3 83.00 J
v 000 % KV-avg 74 00 J
N 0.010 % Résiifonce ISO-V traité Nr.2 -20 °C :
KV1 117.00 J it
Kv2 118.00 J 1
KV3 115.00 J .
KV-avg 11700 J
: /l zum|Zertifikat
matfatr. 130600 0N [58/13-4
Prif/Fabr. Nr ;
|
vom 01.0%.%0 . .
70V Rheinland Industrie Service
Conventions d'ordre:

Nous certifions que ces preduits livrés sont conformes aux préscipﬁi:ns de la commande.

Imprimé electroniquement sans signature conforme EN 10204:2004  Remanque: Nr 1z 850°C/307WIB00°C/B0' et résiliences KV1 & -20°C
Démarche qualité: Dr R. Saggau Nr.2: 850°C30'W/T00°CB0 et résilences KV2 4 -20°C

Finde tocument
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January 10, 2012

(KA N2 |

Alfa Laval Inc.

5400 International Trade Drive
Richmond, VA 23232

USA

Tel: +1 804-222-5300
www.alfalaval.com

/
Reference: Alfa Laval Order: 41276 / 408263
Serial Number: 30113-88708
Customer PO Number MPC17837-0001
Model No. TL35-BFD
Cust. Item No HX1104

PORT STUD CERTIFICATE OF CONFORMANCE

Alfa Laval herby states that the port studs used to fabricate the plate heat exchanger(s) referenced in the
above P.O. have been verified to be of B7 carbon steel material. Additionally, if an ASME code stamp has

been applied to the equipment, we hereby state that the threaded rod meets the applicable requirements of
ASME Section VIil, Div.1.

Sincerely,

A Barnad-
Aimee Barnard

Quality Assurance
Alfa Laval

Approved
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Alfa Laval Inc.
5400 International Trade Dr.
Richmond, VA 23231

Date: 4/6/10 Rev.: 5

Title: Liquid Penetrant Inspection Report

Doc. No.: Form 29006 Page 1 of 1

AL Order No. 41276-87199-87211

Serial Number 30113-88708

Customer Name MISSISSIPPI POWER

Item or Tag Number HX1104

QUANTITY & DESCRIPTION OF ITEMS RECEIVING DYE PENETRANT INSPECTION

4 14" TITANIUM LINERS

Performed By LIN COOK

Procedure Number WI 29005

Liquid Penetrant Type  Spot Check

Lighting Equipment Flashlight

Qualified Level 2

Revision Level 11

Penetrant Designation = SKL-SP

Light Meter Reading Exceeds FT. CND.

Material Grade TITANIUM GR2 Material Thickness
Air Temperature 68 F Date/Time 01/05/12 12:45 PM
Results: X No Indications Indications were Relevant* Non-relevant

* Description & Location of Indications:

* Description of Repairs Made:

* Repaired by

* PT Re-Performed by

Witnessed by Al (if req'd)

Digitally signed by Aimee Barnard
Approved by QA Date: 201 202.23'10:1 0:27 -05'00'

Date

Prepared By: Stacey Flynn

| Approved By: Mike Pischke

Revision Description: Rev 3 -Add requirements of 2003 Addenda Section V, T-692 Rev 4: Add light meter reading. Rev 5:

Add Mat’l grade & thickness.

Approved



Alfa Laval Inc.
W 5400 International Trade Dr.
Richmond, VA 23231
E /"’ ‘t Date: 5/24/2006 Rev.: 8

Title: Standard Hydrostatic Pressure Test Doc. No.: W 25001 Page 1 of 1

Scope

This instruction describes the standard testing of all plate heat exchangers to meet the requirements of ASME
Section VIII, Div.1 UG 99.

IMPORTANT: Failure to follow this procedure may cause permanent damage of the pressure vessel being
tested and may result in injury.

Responsibilities
It is the responsibility of the Quality Designee to assure that this instruction is followed. The Authorized Inspector or
Designated Inspector verifies the testing of U-Stamped vessels.

Definitions
MAWP — Maximum Allowable Working Pressure
Test Pressure — 1.3x MAWP

Step -by-Step Instructions
Install test flanges or plugs at the appropriate inlet and outlet connections; refer to the GA drawing if
needed. Some models are parallel flow, others are diagonal flow. As an option, flanges may be installed
on all 4 ports. IMPORTANT: All necessary nuts, bolts, washers, gauges, and fittings must be
attached to the vessel and properly tightened prior to testing.

2. Verify test gauges are in calibration. Record gauge numbers on the Traveler. NOTE: Dial indicating
pressure gauges used in testing shall be graduated over a range of about double the intended maximum
test pressure, in no case shall the range be less than 1.5 nor more than 4 times the maximum test

pressure.

3. Refer to the Traveler for the MAWP and Test Pressure.

4, Fill single side of vessel with water, purge air, and pressurize to water supply pressure. As an option, if
flanges are installed on the untested sides, fill that side with water, purge air and verify that the pressure
is zero.

5. For U-1 vessels, notify the Authorized Inspector prior to the start of the hydrostatic test.

6. BEGIN HYDROSTATIC TEST

a. Slowly pressurize the first single side of the PHE to Test Pressure.

b. Maintain Test Pressure on the first side until verified by the Al or Designated Inspector for U-
Stamped Units or the Quality Designee for UM Stamped vessels.

c. When directed, reduce pressure on the first side to MAWP and inspect vessel for leaks. Maintain
MAWRP for a minimum of 10 minutes and until completion of the visual inspection.

d. Release pressure on the first side until it reaches zero.

e. If required, remove test flanges or plugs from the first side and install these test flanges or plugs on
the second side of the PHE.

f.  Fill second single side of PHE with water, purge air, and pressurize to water supply pressure.

g. Repeat steps a through d for the second single side.

h. Release the pressure and drain PHE.

HYDROSTATIC TEST ENDS HERE

7. Upon completion of a successful test, the Quality Designee shall complete the hydrostatic test portion of
the traveler. The Authorized Inspector will show acceptance by signing off the traveler. The ASME Data
Report will reference design and test pressures.

Forms/Records
Traveler
ASME Data Report

Prepared By: Tommy Cashin | Approved By: Mike Pischke

Approved



Alfa Laval Inc.
5400 International Trade Dr.
Richmond, VA 23231

W

— oM

Date: 1/6/12 Rev.: 7

Title: Hydrostatic Test Certificate

Doc. No.: Form 25002 Page 1 of 1

CUSTOMER Mississippi Power
P.O. NO. MPC17837-0001
ALFA LAVAL NO. J-41276 /770013
SERIAL NO. 30113-88708
ITEM NO. or MODEL TYPE HX1104

ASME Hydrostatic Test No. Revision No.

WI 25001 8
Test Pressure Holding Time A.l. Witness
Single 195 PSI /150 PSI 2 min /10 min Herb Wathan
Single 195 PSI /150 PSI 2 min /10 min Herb Wathan
C.l. Hydrostatic Test No. Revision No.
WI 25001 8
Test Pressure Holding Time _ A.l. Witness
Single 195 PS1 /150 PSI 2 min/ 10 min Dan Sloan
Single 195 PSI/150 PSI 2min/ 10 min Dan Sloan

This hydrostatic pressure test was performed successfully with no visible internal or external leakage from the heat
exchanger. Testing was witnessed as noted above.

APPROVED BY: Jason Gunnoe
DATE OF ASME CODE TEST: 1/13/2012
DATE OF CUSTOMER WITNESS: 1/17/2012

Prepared By: Jason Gunnoe | Approved By: Mike Pischke
Revision Description: Rev.7: Add sign off for Cl inspection.

Approved
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Instruction Manual
Plate Heat Exchangers

Customer: Mississippi Power Company

P.O. No.: MPC17837-0001

Project: Kemper County IGCC Project

Item No.: HX1104, HX1204, HX1304,
HX2104, HX2204, HX2304

A/L Order No.: J-41276 (408263)

AJ/L Serial No.: 30113-88708 to 88713

TL35

Part number 34505491-01
2010-11
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English Preface

m Preface

This manual provides information needed to install,
operate and carry out the maintenance of the Plate
Heat Exchanger (PHE).

Safety considerations

The Plate Heat Exchanger shall be used and main-
tained in accordance with Alfa Laval's instructions in
this manual. Faulty handling of the Plate Heat Ex-
changer may result in serious consequences with in-
juries to personsand/or property damage. AlfalLaval
will not acceptresponsibility for any damage or injury
that has resulted from na following the instructions in
this manual.

The Plate Heat Exchanger shall be used in accord-
ance with the specified configuration of material, me-
dia types, temperatures and pressure forthe specific
Plate Heat Exchanger.

The following models are covered in this manual:

+ TL35

Definitions of expressions

Type of hazard

= WARNING indicates a potentially hazardous situation
hat, if not avoided, could result in death or serious
njury.

Caution!

Type of hazard

¢ CAUTION indicates a potentially hazardous situation
hat, if not avoided, may result in minor or moderate

| NOTE indicates a potentially hazardous situation that, if

not avoided, may result in property damage.

PHE drawings

The PHE drawings mentioned in the manual are the
drawings included in the delivery of the Plate Heat
Exchanger.

Warranty conditions

The warranty conditions are usually included in the
signed sales contract prior to the order of the deliv-
ered PHE. Alternatively, the warranty conditions are
inciuded in the sales offer documentation or with a
reference to the document specifying the valid condi-
tions. If faults occur during the specified warranty pe-
riod, always consult your local Alfa Laval
Representative for advice.

Report the date when thePlate Heat Exchanger was
put into operation to the local Alfa Laval Representa
tive.

Advice

Always consult your local Alfa Laval Representative
for advice on:

* New plate pack dimensions if you intend to
change the number of plates

» Selection of gasket material if operating tempera-
tures and pressures are permanently changed, or
if another medium is to be processed in the PHE.

[EN| Plate Heat Exchanger

34505491-01 rev 2010-11

Approved



Preface

English

Storage of the PHE

Alfa Laval delivers the PHE ready to be put into
service upon arrival if nothing else has been agreed.

Regarding storage for longer periods of time, one
month or more, certain precautions should be made
to avoid unnecessary damage to the PHE.

Note!

Alfa Laval and its representatives reserve the right to
inspect the storage space and/or equipment whenever
necessary until the date of expiry of the warranty period
stipulated in the contract. Notification has to be given
10 days prior to the date of inspection.

If there is any uncertainty about the storage of the
PHE, consult an Alfa Laval Representative.

Storage

If the nature of storage after the delivery of the PHE

is known in advance inform Alfa Laval when ordering
the PHE to ensure that it willbe properly prepared for

storage.

Indoor storage

» Store inside a room with the temperature
between 15 and 20°C (60 - 70°F) and humidity
around 70%. For outdoor storage read “Outdoor
storage” on this page.

» To prevent damage to the gaskets, there should
not be any ozone-producing equipment in the
room such as electric motors or welding equip-
ment.

+ To prevent damage to the gaskets, do not store
organic solvents or acids in the room and avoid
direct sunlight, intensive heat radiation or ultravi-
olet radiation.

* The tightening bolts should be well covered with
light grease coating.

Outdoor storage i
If the PHE has to be stored outdoors, all the precau- §
tions mentioned in the section “Indoor storage” on

this page should be taken. Also, protection against
climate is very important.

The stored PHE shall be visually checked every third
month. The check includes:

« Greasing of the tightening bolts
» Port covers
» Protection of the plate pack and gaskets

Taken out of service

If, for any reason, the PHE is shut down and taken
out of service for a long period of time, follow the
same advice as in the previous section “Indoor stor-
age” on this page. Although before storage following
actions has to be done.

» Check the measurement of the plate pack (meas-
ure between frame and pressure plate, A dimen-
sion).

 Drain both media sides of the PHE.

+ Depending on the media, the PHE should be
rinsed and then dried.

» The connection should be covered if the piping
system is not connected. Use a plastic or ply-
wood cover for the connection.

» Cover the plate pack with non-transparent plastic
film.

Installation after long-term storage

In cases when the PHE has been takenout of service
for an extensive period of time, i.e. longer than one
year, the risk of leakage when starting up increases.
To avoid this problem it is recommended to let the
gasket rubber rest and regain most of its elasticity.

1. If the PHE is not in position, follow the instruc-
tions “Installation” on page 7.

2. Note the measurement between frame and pres-
sure plate (A dimension).

3. Remove feet attached to the pressure plate.

4. Loosen the tightening bolts. Follow the instruc-
tions “Opening” on page 14. Open the PHE until
the measure is 1.25A.

5. Leave the PHE between 24-48 hours, the longer
the better, for gaskets to relax.

6. Re-tighten according to the instructions “Closing”
on page 19.

7. Alfa Laval recommends a hydraulic test to be car-
ried out. The media, usually water, should be
entered at intervals to avoid sudden shocks to the
PHE. It is recommended to test up to the Design
Pressure, refer to PHE drawing.

34505491-01 rev 2010-11

Plate Heat Exchanger
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English Preface

Environmental compliance

Alfa Laval endeavours to perform its own operations
as cleanly and efficiently as possible, and to take en-
vironmental aspects into consideration when devel-
oping, designing, manufacturing, servicing and
marketing its products.

Unpacking
Packing material consists of wood, plastics, card-
board boxes and, in some cases, metal straps.

* Wood and cardboard boxes can be reused, recy-
cled or used for energy recovery.

» Plastics should be recycled or burnt at a licensed
waste incineration plant.

+ Metal straps should be sent for material recycling.

Maintenance

+ All metal parts should be sent for material recy-
cling.

+ Qil and all non-metal wear parts must be taken
care of in agreement with local regulations.

Scrapping

At end of use, the equipment shall be recycled ac-
cording to relevant, local regulations. Besides the
equipment itself, any hazardous residues from the
process liquid must be considered and dealt with in a
proper manner. When in doubt or in absence of local
regulations, please contact the local AlfaLaval sales
company.

Plate Heat Exchanger

34505491-01 rev 2010-11
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@ Description

Description English

Main components

Lifting eyes

Frame plate

Tightening bolts

Transport securing

Carrying bar

Pressure plate

[T Bolt protection

S T

Protective sheets

Supporting column

AT Iﬁlgﬂ;ﬁlg!

ST
= T
i

—
Port hole wi e\ T \ | Guiding bar
stud bolt 5
connections /‘i Plate pack
Feet
Bolt protection Plastic tubes that protect the threads of the tightening bolts.
Carrying bar Carries the plate pack and the pressure plate.

Frame plate

.| guiding bars are supported by the frame plate.

Fixed steel plate with a number of port holes for the connection of the piping system. The carrying and

Guiding bar Keeps the channel plates and the pressure plate in line at their lower end.
Heat is transferred from one medium to the other through the plates. The plate pack consists of chan-
'‘Plate pack nel plates, end plates, gaskets and, in some cases, transition plates.

The measure of the plate pack is the A dimension, i.e the measurement between frame and pressure
plate. Refer to PHE drawing.

Port holes with stud
bolt connections

Port holes through the frame plate allow the media to enter into or exit from the Plate Heat Exchanger.
Different types of connections can be used to connect the piping system to the apparatus.

Threaded stud bolts around the port holes secure the connections to the apparatus. The port holes
may be protected against corrosion by metal or rubber linings.

The PHE can be equipped with different connection types. For details refer to PHE drawings.

Pressure plate

Moveable steel plate that can contain a number of port holes for the connection of the piping system.

Protective sheets

Cover the plate pack.
Mandatory in the USA. Optional in other countries.

Supporting column

Supports carrying and guiding bars.

Tightening bolts

Compress the plate pack between the frame and pressure plate.

Lifting eyes

Used for lifting and transport securing.

Transport securing

Locking device fastened between the frame and the pressure plate.

34505491-01 rev 2010-11

Plate Heat Exchanger = -5
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English Description NN

Function

The Plate Heat Exchanger (PHE) consists of a pack
of corrugated metal plates with port holes for input
and output for the two separate fluids. The heat
transfer between the two fluids will take place
through the plates.

The plate pack is assembled between a frame plate
and a pressure plate and compressed by tightening
bolts. The plates are fitted with a gasket that seals

the channel and directs the fluids into alternate chan-
nels. The plate corrugation promotes fuid turbulence
and supports the plates against dfferential pressure.

Principle of plate pack arrangement

Identification of plate side

Identification stamp

Material stamp

' i
The A side of the plate is identifiedby the stamp with
the letter A, the model name or material identifica-
tion, in some cases all three, at the top of the plate.

E0-6 Plate Heat Exchanger 34505491-02 rev 2010-11
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‘ Installation

installation English

Before installation

To consider before installation « To avoid water hammer, do not use fast-closing
+ Before connecting any piping, make sure all for- valves.
eign objects have been flushed out of the piping  « Safety valves should be installed according to
system that should be connected to the PHE. current pressure vessel regulations.
« Before start-up, check that all tightening bolts are  «  |f the PHE surface temperature is expected to be
firmly tightened and that the correct measure- hot or cold, the PHE should be insulated.
ments of the plate pack are used. Refer to PHE

« Itis recommended that protective sheets are
used to cover the plate pack.

* For each model, design pressures and tempera-
tures are marked on the identification plate.

drawing.

* When connecting the piping system make sure
the pipes do not subject the PHE to stress or

strain. These must not be exceeded.
Requirements
Space necessary to avoid injury to personnel and damage
Please refer to the delivered drawing for actual to equipment.
measurements.

ote!
Put the drip tray in place before positioning the PHE.

. * A minimum free space (1) is needed for lifting

plates in and out. Connections in the pressure plate

+ A free space (2) is needed underneath lower It is important that the plate pack has been tightened
tightening bolts for maintenance (a free space to the correct dimension A (check against PHE draw-
equal to the minimum length of the tightening ing) before the piping system is connected.

bolts is an alternative).

* The maximum height (3) of the foundation bolts
at the pressure plate may be limited.

+ Supports (4) for the guiding bar may be needed.

Foundation
Install on a foundation giving enough support to the
frame.

Elbow

To make it easier to disconnect the PHE, an elbow
should be flanged to the connection in the pressure | T
plate, directed upwards or sideways, and with anoth- L2 TR
er flange located just outside thecontour of the Plat o

Heat Exchanger. I

Shut-off valve
To be able to open the PHE, shut-off valves should
be provided in all connections.

. Drip tray (optional)
Depending on the type of fluid in the PHE and the
type of installation, a drip tray (drairage box) maybe 2 @

34505491-01 rev 2010-11 Plate Heat Exchanger E1-7
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. Installation English

Lifting

Straps should be used when lifting the PHE. Place Lifting device TL35 PHE.
straps according to picture. .

The straps shall be attached according to the figures

and with a minimum angle of 45°. Refer to the figure
below.

i i
Warning!
Never lift by the connections or the studs around them.

For detailed information, contact an Alfa Laval Sales
Representative for the document “Cargo Securing
Instructions” (3490003791, 3490003792,
3490003793).

34505491-01 rev 2010-11 Plate Heat Exchanger [ EN JE¢]
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=l Operation English
OO
Operation
Start-up
During start-up, check that no visible leakages ap- 3 If there is a valve at the exit, make sure it is

pear from the plate pack, valves or piping system.

Note!
If several pumps are included in the system, make sure
you know which one should be activated first.

Note!

Adjustments of flow rates should be made slowly in
order to avoid the risk of pressure surge (water ham-
mer).

Water hammer is a short-lasting pressure peak that can
appear during start-up, or shut-down of a system, caus-
ing liquids to travel along a pipe as a wave at the speed
of sound. This can cause considerable damage to the
equipment.

1 Before start-up check that all tightening
bolts are firmly tightened and that the
dimension A is correct. Refer to PHE draw-

ing.

2 Check that the valve is closed between the
pump and the unit controlling the system
flow rate.

Closed

fully open.

Open the air vent and start the pump.

void rapid temperature changes in the PHE. With
media temperatures over 100°C, slowly increase the
temperature preferably at least for one hour.

6 When all air is expelled, close the air vent.

7 Repeat steps 1- 6 for the second media.

34505491-01 rev 2010-11
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English

Operation

Unit in operation

(G N

Adjustments of flow rates should be made slowly in
order to protect the system against sudden and ex-
treme variations of temperature and pressure.

Shut-down

2
3

Note! 4

f several pumps are included in the system, make sure
ou know which one should be stopped first.

Slowly close the valve controlling the flow
rate of the pump you are about to stop.

Closed

When the valve is closed, stop the pump.

Repeat steps 1-2 for the other side for the
second media.

During operation, check that media temperatures
and pressures are within the limits stated on the
PHE-drawing and identification plate.

If the PHE is shut down for several days or
longer, it should be drained. Draining
should also be done if the process is shut
down and the ambient temperature is
below the freezing temperature of the
media. Depending onthe media processed,
it is also recommended to rinse and dry the
PHE plates and connections.

E=EX-12

Plate Heat Exchanger
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Maintenance English

Maintenance

To keep the Plate Heat Exchanger in good condition
regular maintenance is required.

The plates need to be cleaned on a regular basis.
The frequency depends on several factors such as
type of media and temperatures. Three methods can
be used to perform cleaning. Refer to “Cleaning-In-
Place (CIP)" on page 13, “Manual cleaning” on
page 14 or a reconditioning at an Alfa Laval service
center.

Cleaning-In-Place (CIP)

After a longer period of use, it may be required to re-
gasket the PHE by exchanging the gaskets. Refer to
“Regasketing” on page 21.

Other maintenance that should be performed regu-
larly:

+ Keep carrying bar and guiding bar cleaned and
greased

« Keep the tightening bolts cleaned and greased.

The Cleaning-In-Place (CIP) equipment permits
cleaning of the PHE without opening it. The resulits of
cleaning with CIP are as follows:

+ Cleaning of fouling and descaling of lime deposits

« Passivation of cleaned surfaces to reduce sus-
ceptibility to corrosion

» Neutralization of cleaning liquids before draining.
Follow the instructions of the CIP equipment.

se proper prolective equipment, such as safety boots,
afety gloves and eye protection, when using the clean-

Seawater « ww w

Alfa Laval :
TL35 PHE'

| |Warning!
Corrosive cleaning liquids can cause
serious injuries to skin and eyes!

Alfa Laval guarantees that plaes, gaskets orglue are
not damaged if the procedures given and cleaning
agents prescribed are followed.

The CIP equipment will be specifically engineered for
each individual set of process. Contact your local
Alfa laval representative for firm quotation.

A general view of the main CIP-process is shown in
the picture below.

If CIP cannot be done, cleaning must be done man-
ually. Referto section “Manual cleaning” on page 14.

Water

Neutralizer

Water

34505491-01 rev 2010-11
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English

Maintenance

] Cleaning liquids

Liquids Description

AlfaCaus A strong alkaline liquid, for removing paint,
fat, oil and biological deposits.

AlfaPhos An acid cleaning liquid for removing metallic
oxides, rust, lime and other inorganic scale.
Contains repassivation inhibitor.

AlfaNeutra A strong alkaline liquid for the neutralization
of AlfaPhos before drainage.

Alfa P-Neutra | For the neutralization of Alfa P-Scale.

Liquids

Description

Alfa P-Scale

An acidic powder cleaner for the removal of
of primary carbonate scale but also other
inorganic scale.

AlfaDescalent

A non-hazardous acidic cleaning agent for
the removal of inorganic scale.

AlfaDegreaser

A non-hazardous cleaning agent for the
removal of oil, grease or wax deposits. Addi-
tionally prevents foaming when using Alpa-
con Descaler.

Manual cleaning

To perform manual cleaning it is required toopen the
PHE and lift out the plates to clean them.

Opening

Note!

Before opening the PHE check the warranty conditions.
If in any doubt, contact an Alfa Laval sales representa-
tive. Refer to “Warranty conditions” on page 2.

Warning!

If the Plate Heat Exchanger is hot, wait
until it has cooled down to about 40°C
(104°F).

Warning!

If necessary, use proper protective equipment, such as
safety boots, safety gloves and eye protection, depend-
ing on type of media in the PHE.

»

1 Drain the Plate Heat Exchanger.

Inspect the sliding surfaces of the carrying
bar and clean and grease it.

E-14

Plate Heat Exchanger
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Maintenance

English

Mark the plate assembly on the outside
with a diagonal line (alternative wait for the
plate pack to be opened and then mark
each plate at the top end area in numerical
order).

Note!
Brush the threads of the tightening bolts with a steel
wire brush and then grease before loosening them.

6 For loosen and remove the feet of the pres-
sure plate refer to."Procedure of opening
and removing of the TL35,
pressure plate” on page 16

7

8

Keep the six bolts in position, according to
the figure below. Loosen the other bolts
and remove them.

Keep the two bols
closest below the

/ upper port holes

Keep the two bots
at the mid of the
plate

Keep the two
bolts closest
above the lower
port holes

The remaining six bolts are opened alter-
nately and diagonally in two steps, see fig-
ures below.

Be careful to ensure that the frame plate
and pressure plate are always in parallel.
Skewing of the pressure plate during open-
ing must not exceed 10 mm (2 turns per
bolt) across the width and 25 mm (5 turns
per bolt) vertically.

Step Bolt No. To dimension
1 1-2-3-4-5-6 1.05A
2 1-20r3-4 Opening

Step 1: Loosen the six bolts alternately and
diagonally until the plde package measures
1.05A.

34505491-01 rev 2010-11
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English Maintenance

Step 2: Remove bolt 5 and 6 completely.
Loosen the two diagonal pairs of bolts alter-
nately, as shown in the figure below.

Procedure of opening and removing of the
TL35 pressure plate

1 Remove the nuts of the foundation bolts
located at the outside

3 s

2 Remove the nut / the bolt that connected
the feet against the pressure plate

g Open the plate pack by letting the pressure
plate glide on the carrying bar.

To avoid hand injuries from sharp
edges, protective gloves should always

3 Remove the outer feet.

Plates shou!d be numbered, do this before removing
he plates.

Plates do not need to be removed if clean-
ing is done using only water, i.e. without
cleaning agent.

4 Continue at step 7 in the instruction “Open-
ing" on page 14.

Remove the plates

Warning!
| The plate pack may still contain a small residual
amount of liquid after draining. Depending on the type
of product and type of installation, special arrange-

ments, e.g. drainage box, may be necessary to avoid
njury to personnel and damage to equipment.

EEX-16 Plate Heat Exchanger 34505491-02 rev 2010-11
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_________ t’\‘\./,\‘L 7 Maintenance English

2 Lifting of a single plate shall be in a control-
led way.

Insert the plates with the herring bone pat-
tern positioned in alternate directions and

with the gaskets turned towards the frame
plate.

Removal, lifting and insertion of plates in the
field

@ Open the plate pack by letting the pressure 3 The plate package shall be pressed
plate glide on the carrying bar. towards the frame plate in steps, preferably
by using a Pusher towards theupper part of

Each plate shall be removed one by one, the plate.
preferably by one person on each side of
the plate.
Warning!
| If hard winds or risk of contamination of the plates the
removal shall be made in restricted and safe enviton-
{ment.
o avoid sharp edges protective gloves should always
e worn.
ifting in edges around the ports shall be avoided.
34505491-01 rev 2010-11 Plate Heat Exchanger E=E3-17
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English Maintenance

I Manual cleaning of opened units

Caution!

Never use hydrochloric acid with stainless steel plates.
Water of more than 330 ppm Cl may not be used for the
preparation of cleaning solutions. It is very important
that carrying bars and support columns in aluminium
are protected against chemicals.

Note!
Be careful not to damage the gasket during manual
cleaning.

Deposits removable with water and brush
Plates do not need to be removed from the PHE dur-
ing cleaning.

Warning!

If necessary, use proper protective equipment. Con-
sider risks like loose particles and what kind of media
has been used in the PHE.

Start cleaning when the heating surface is
still wet and the plates are hanging in the
frame.

2 Remove deposits using a soft brush and
running water.

Deposits not removable with water and brush
Plates must be removed from the PHE during clean-
ing. For a choice of cleaning agents, refer to “Clean-
ing liquids” on page 14.

Warning!
Use proper protective equipment, such as safety boofs,
safety gloves and eye protection, when using the clean-
ing agents.

Warning!
Corrosive cleaning liquids can cause
serious injuries to skin and eyes!

@ Brush with cleaning agent.

2 Rinse immediately with water.

Note!
Long exposure to the cleaning agents can damage the
gasket glue.

=E-18 Plate Heat Exchanger 34505491-02 rev 2010-11
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Maintenance

English

Closing

Follow the instructions below toensure that the Plate 5
Heat Exchanger will be properly closed.

1 Check that all the sealing surfaces are
clean.

2 Brush the threads of the bolts clean, using
a steel wire brush or the Alfa Laval thread
cleaner. Lubricate the threads with a thin
layer of grease, e.g. Gleitmo 800 Lubriplate
or equivalent.

o

If the plates are correctly assembled, the
edges form a “honeycomb” pattern, see
picture below.

Press the plate assembly together. Tighten-
ing is done in three steps, see figures
below. Be careful to ensure that the frame
plate and the pressure plate are always in
parallel.

Step Bolt No. To dimension
3 Attach gaskets to the plates or check that 1 1-2.3.4 120
all the gaskets are properly attached.
2 1-2-3-4 1.10A
3 1-2-3-4-5-6 A
Note!

i If the gasket is wrongly positioned, it will show by the
d fact that it rises out of the gasket groove or that it is
{ positioned outside the groove.

4 Insert the plates in alternate directions and
with the gaskets turned towards the frame
plate or pressure plate as specified on the
plate hanging list. Use the marked line that
was done when the PHE was opened
(alternative use the numbers that was
marked when the PHE was opened). Refer
to step 3 in “Opening” on page 14.

Step 1: Tighten the two diagonal pairs of
bolts alternately until the plate package
measures 1.20A.

Be careful to ensure that the frame plate
and pressure plate are always in parallel.
Skewing of the pressure plate during open-
ing must not exceed 10 mm (2 turns per
bolt) across the width and 20 mm (4 turns
per bolt) vertically.

34505491-01 rev 2010-11 Plate Heat Exchanger EN-19
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Tt
Step 2: Tighten the two diagonal pairs of Max tightening torque

bolts alternately until the plate package When a pneumatic tightening device is used, see ta-
measures 1.10A. ble below for maximum torque. Measure dimension

A during tightening.
Be careful to ensure that the frame plate
and pressure plate are always in parallel.
Skewing of the pressure plate during open-
ing must not exceed 10 mm (2 turns per
bolt) across the width and 20 mm (4 turns N-m kpm N-m kpm
per bolt) vertically.

Bolt Bolt with bearing

. Bolt with washers
size box

M39 1300 130 2000 200
M48 2100 210 3300 330
M52 2100 210 3300 330

For manual tightening, the tightening torque has to
be estimated.

If dimension A cannot be reached
« Check the number of plates and the dimension A.

« Check that all the nuts and bearing boxes are
running freely. If not, clean and lubricate, or
replace.

7 Place the other bolts in position.

‘ Step 3: After that, bolts are tightened alter-  « Inspect the washers.
nately and diagonally, as shown in thefigure  « When fully tightened, the bolts should all be
below. Check the dimension A during tight- equally tensioned.
ening at the positions of the bolts that are
being used. P e o a 8 Assembly the feet to the pressure plate.

i The final tightening to reach dimension A is recom-
| mended to be divided into steps.

E-20 Plate Heat Exchanger 34505491-02 rev 2010-11
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Maintenance

English

IO

Pressure test after maintenance

Before start-up of production, whenever plates or
gaskets have been removed, inserted or exchanged,
it is strongly recommended to perform a pressure
test to confirm the internal and external sealing func-
tion of the PHE. During this test, one media side ata
time must be tested with the other side open to the
ambient pressure.

Caution!

The pressure testing shall be performed at a pressure
equal to the operating pressure of the actual unit, but
never above the design pressure as stated on the
nameplate.

Regasketing

The recommended test time is 10 minutes for each
media.

Please note that PHE units for refrigeration applica-
tions and units with media not mixable with water
must be dried after hydrostatic pressure testing.

Please consult the local office/representative of the
supplier for advice on the pressure testing proce-
dure.

The procedures below relate to Field gaskets, Ring
gaskets and End gaskets.

Note!
Before removing the old gaskets check how they are
attached.

Clip-on

1 Open the PHE, [refer to "Opening” on
page 14] and remove the plate that is to
have a new gasket.

Note!
Before opening the PHE check the warranty conditions.
If in any doubt, contact an Alfa Laval sales representa-

tive. Refer to “Warranty conditions” on page 2.

Remove the old gasket.

Ensure that all sealing surfaces are dry,
clean and free of foreign matter such as fat,
grease or similar.

4 Check the gasket and remove rubber resid-
ual before attaching it.

Note!
Especially the end plate gasket!

5 Attach the clip-on gasket to the plate. Slip
the gasket prongs under the edge of the
plate.

j Note!
Make sure the two gasket prongs are in the correct
position.

6 Repeat the procedure until all plates that
are needed to be regasketed are done.
Close the PHE according to “Closing” on
page 19.

34505491-01 rev 2010-11
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d-\lfa Laval Inc.

Subject: TL30-BFD

Plate Heat Exchanger Bill of Materials

Given are standard ASME/ASTM materials of construction.

|Z
5]

0 o~ (o2} QA WWN -

Item

Frame Plate
Pressure Plate
Carrying Bar
T-Profile

Guide Bar
Tightening Bolt
Tightening Bolt
Tightening Nut
Tightening Nut
Support Column
Support Foot
Frame Plate Foot
Pressure Plate Foot
Stud Bolt
Connection Liner
Bearing Box
Channel Plate Gasket
Channel Plate

Not Shown

Notes:

OSHA Shroud
Tightening Bolt Cover
Lifting Lugs

(1) Painted. (2) Zinc Plated. (3) Hot Dip Galvanized.

Quantity

ARAABNDOAPNDANDAA I an
o” o

o
N
N

543

Material

SA516-70
SA516-70
Carbon Steel
SA479-304
SA479-304
SA193-B7
SA193-B7
SA194-2H
SA194-2H
Carbon Steel
SA36

SA36

SA36
SA193-B7
SB265-Gr.1
1017CS
NBRP Clip-on
SB265-Gr.1

Aluminum
Polyethylene
Carbon Steel

Drawing is not an accurate depiction, see GA Drawing.

Document: BOM_30113-88708

Notes Dimensions

1 123 7/16" x 46 1/4"
1 122 3/16" x 46 1/4"
1 4800 mm

4800 mm

M48 x 4650 mm
M48 x 3450 mm
M48

M48

17 8-UNC

N NNONNWNN

88 1/4" x 39 1/8"

Customer: Mississippi Power Company

P.O. No.: MPC17837-0001

Project: Kemper County IGCC Project

Item No.: HX1104, HX1204, HX1304,
HX2104, HX2204, HX2304

AJ/L Order No.: J-41276 (408263)

AJ/L Serial No.: 30113-88708 to 88713

Document: BOM_30113-88708

Revision Level: 1

Date: 7/11/2011

Page 1 of 1
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Alfa Laval, Plate Heat Exchanger Specification
Channel Plate Installation Description
Document: SPEC_30113-88708
Rev. 2

. Date: 9-1-2011

Customer: Mississippi Power Company A/L Order No: J-41276 (408263)
P.O. No.: MPC17837-0001 Serial No: 30113-88708 to 30113-88713
Project: Kemper County IGCC Project Model Type: TL35-BFD
Iltem No.: HX1104, HX1204, HX1304,
HX2104, HX2204, HX2304
Plate material and Thickness: Titanium  0.50 mm
A Dimension: A=Nx(2.45 + X)
A =543 x (2.45 + 0.5) = 1602 mm
Hot side Cold side
Grouping: 1* (256MH+15L) 1* (256ML+15L)
Sealing material: NBRP Clip-on NBRP Clip-on
Port Locations: S1->82 S3-> 54
Connection material: Titanium Titanium
Port hole with flow on the gasketed side: U
Port hole sealed with O-ring: O

Plates are assembled with the gasket side facing the frame plate.

Plate
o

NOpmarwNnaa

510

512
513
514
515
516
517,
518,
539
540
541
542
543

Plate code Plate Pattern Punched corner of the plate Flow direction on
no. upper  lower lower  upper the gasket side
right right left left of the plate
S1 S2 S3 S4
FRAME PLATE =>= =<= =<= =>=
39507591 83 TL35 B2 A 0] (0] (0] 0]
39507540 03 TL35 B2 B U ->- U (0] O Down
39507539 03 TL35 B1 A O (0] Uu ->- U Up
39507540 03 TL35 B2 B U -—>- U (0] (0] Down
39507539 03 TL35 B1 A (0] O u ->- U Up
8,...,508 3950754003 TL35B2 B
9,...,509 3950753903 TL35B1 A
39507540 03 TL35 B2 B U -->- U (0] 0] Down
39507539 03 TL35 B1 A O (0] U ->-U Up
39507540 03 TL35 B2 B U -—>- U (0] (0] Down
39507539 03 TL35 B1 A (0] 0] Uu ->- U Up
39507539 03 TL35 B1 B U ->- U 0] (0] Down
39507539 03 TL35 B1 A (0] (0] U —->- U Up
39507539 03 TL35B1 B U -->- U (0] 0] Down
519, ....,5837 3950753903 TL35B1 A
520, ....,538 3950753903 TL35B1 B
39507539 03 TL35 B1 A (0] 0] U ->- U Up
39507539 03 TL35 B1 B U —>- U 0] (0] Down
39507539 03 TL35 B1 A (0] (0] U —->- U Up
39507539 03 TL35 B1 B Uu -—>- U (0] 0] Down
39507591 76 TL35 B2 A ——>a Up
PRESSURE PLATE
T1 T2 T3 T4
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‘ Date: 9-1-2011

Alfa Laval, Plate Heat Exchanger Specification
Channel Plate Installation Description

Document: SPEC_30113-88708
Rev. 2

Plate Part No:

39507591 83
39507540 03
39507539 03
39507591 76

Quantity: Total:
1 6
256 1536
285 1710
1 6
543 3258
2
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Customer: Mississippi Power Company

P.O. No.: MPC17837-0001

Project: Kemper County IGCC Project

Item No.: HX1104, HX1204, HX1304
HX2104, HX2204, HX2304

PHE Model: TL35-BFD
Serial No.: 30113-88708 to 88713
Order No.: J-41276 (408263)

W

" Vil

ALFA LAVAL INC.
PLATE HEAT EXCHANGER
SPARE PARTS LIST

Document: SPL_30113-88708

Date: 7/11/2011 Revision: 1
Total Qty. Cost
Part Description Part Number Per Unit Each
NBRP Clip-on Channel Plate Gasket 39007015 06 544 $110.00 USD

Alfa-Laval recommends 5% to 10% extra gaskets be kept as spare parts for startup and commissioning and two years
of operation. Prices shown are valid for thirty days from the date above.

If you wish to order special tools at a later date, please contact one of our After-Sales Service Centers.

Alfa-Laval Inc. Alfa-Laval Inc.

Richmond Service Center Parts & Services

5400 International Trade Drive Northwoods Industrial Park
Richmond, VA 23231 12248A FM529

Phone: 804-236-1273 Houston, TX 77041

Fax: 804-236-1360 Phone: 713-896-4491

Fax: 713-896-9892
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