UOP RUSSELL LLC

Tulsa, Oklahoma

JOB NO: J-447 DATE: 7114/11
CLIENT: UOP Russell BY: JRG
SUBJECT: 60 MMscfd Cryo Plant
AIR COOLED HEAT EXCHANGER
Service Expander / Compressor Aftercooler Tag No: A-301
Combined with A-302 P.O. No:
Effective MTD (°F) 21.70 Total Heat Exchanged for this Service (Btu/Hr) 2,606,000
Finned Surface / Unit (Sq.Ft.) 33,480 Bare Surface/Unit (Sq.Ft.) 1,710 Qty of Bays 1
Finned Service Transfer Rate 3.94 Bare Service Transfer Rate 77.20 Heat Curve Attached Yes
PROCESS DATA
Fluid Circulated Residue Gas from EC-101 TUBESIDE
Inlet Outlet Inlet Pressure (psia) 315
Liquid Lbs/Hr 0 0 Allow. Pressure Drop (psi) 5.00
Density Lb/CF Calc. Pressure Drop (psi) 3.870
Mol. Wt. Fouling Factor 0.001
Specific Heat Btu/Lb °F
Thermal Cond. Btu/HrFt °F AIR SIDE
Viscosity cP Altitude (Ft) 3,000
Vapor Lbs/Hr 93,579 93,579 Temperature In (°F) 110
Density Lb/CF 0.7787 0.8380 Temperature Out (°F) 124.00
Mol. Wt. 16.22 16.22 Air Quantity (Lb/Hr) 824,800
Specific Heat Btu/Lb °F 0.5839 0.5709 Face Velocity (sfm)
Thermal Cond. Btu/HrFt °F 0.0247 0.0224 Static Pressure (inH,0)
Viscosity cP 0.0133 0.0124
Operating Temp. °F 168.5 120
DESIGN MATERIALS
Code ASME Section VIII Wind ASCE 7-10, 120 mph, Exp.C, Cat. Ill, Kd=0.9 Tubes SA-214
Stamp Yes Nat'l Board Yes Seismic ASCE 7-10, Site D, 1=1.25, S¢=100%, S,=40% Headers Carbon Steel
Design: Pressure @ Temperature 500 PSIG @ 250 °F Fins Aluminum
Minimum Design Metal Temperature -20 F@ 500 PSIG Plugs Carbon Steel
Structure - Surface Prep. / Paint: Metallized header, galvanized structure. Gaskets Soft Iron
CONSTRUCTION
FINS HEADER BOXES
0O.D. 2.5 inch [Header Type Fabbed Box, Grooved Tubesheet API-6617: No
Type L-Tension Plug Type Shoulder ANSI Class 300# RF
Thickness 0.016 inch |Corrosion Allowance (inch) 0.0625 Inlet Nozzle:  Qty 2 Size 8
No. / Inch 10 Aux. Nozzles: Qty 2 Size Outlet Nozzle: Qty 2 Size 8
TUBES MISCELLANEOUS
0.D. 1.25 Inch Pitch 2.563 Inch Hailscreen X Auto Adj. Fans
Min Thk. 16 Gage Length 30.0 Feet Bugscreen Warm Air Recirc.
Qty Bundles: 1 Tubes Per Bundle: 174 Rows / Passes: 4 2 Louvers Auto Actuator
Fail Open Fail Shut
MECHANICAL EQUIPMENT
FAN DRIVER SPEED REDUCER
Fans Per Bay 2 HP Per Fan 22.3 Type Induction motor Type V-Belt
RPM 346 Diameter (ft) 10.0 HP Per Driver 30 RPM: 1750 Model (3) 5VX-1250
No. Blades Pitch (deg.) 7.2 VFD: No Space Hitr: No Ratio 5.06
Blade Mat'l Aluminum Enclosure TEFC Service Factor 1.15 |AGMA HP Rating 471
Hub Mat'l Aluminum Volts 480 Phase 3 Hz 60
Manufacturer: Smithco Engineering, Inc. Size & Type 1F30-119-2
O.A. Dimensions L x W x H (ft) 30 x 9.5 (3) Shipping Weight 31,050
NOTES: 1) Add 10% duty and flow rates for design.
2) 3.382 GPM C2+ Recov.120°F.hsc
3) Combined unit plot area 30" x 11.9".
4) Data report shall state that overpressure protection is provided by system design per UG-140(a)
Revision 3 A 4 1 2
Engineer / Date TKF 07/08/13 TKF | 08/28/15 BH 11/17/11 NR 05/14/12
Issued For Added Note 4 Rev to Vib Transmitter Revised Revised

IZIT91Z0T7, .49 PV, FOIM-AIRUAT-EA




UOP RUSSELL LLC

Tulsa, Oklahoma

Job: J-447 Date: 7114/11
Client: UOP Russell By: JRG
Scope Of Supply

Air Cooler

Tag No: A-301
Service: Expander/ Compressor Aftercooler

Air cooler vendor shall include the following checked items for design and scope of supply.
A X 1) Provide one (1) vibration transmitter per fan. Metrix model ST5484E-122-120.

X 2) All carbon steel surfaces are to be hot dipped galvanized except for tube headers which shall be

sandblasted and zinc metalized.

3) Provide Fisher or Durastroke Actuator with | / P Positioner with stainless steel tube fittings

stroked to check for smooth operation, witnessed by UOP Russell Rep.

4) Provide 12 Ft. ladder and platform on header end of cooler as an added cost. Provide double bar self-closing

saftey Gates on Platform (Note to UOPR - determine if ladder and platforms are required for off-skid coolers
prior to issuing PO)

5) Provide added cost for warm air recirculation with manual inlet louvers. Units shall be completely shop assembled
including louvers. Assembled unit shall be witnessed by UOP Russell Representative.

6) Provide two-speed motors on half the fans as an added cost. Motors above 50HP shall have space heaters.

7) Provide variable frequency drive motors. (Motor starters by UOP Russell)

8) Stress relieve header box on Amine Cooler, Amine Still Reflux Condenser, and Flash Gas Cooler Services.

9) Amine Still Reflux Condenser, Flash Gas Cooler tubes and headers to be free draining with flush outlet nozzle.

10) Amine Still Reflux Condenser: Provide SA-249T 316SS tubes as an added cost. No

welding allowed on tubes after heat treatment by tube manufacturer.
X 11) Two (2) electronic copies "For Approval"; Two (2) electronic copie Certified AFC; Four (4) Final hard copies of

As-Built Job Data Book Documentation and One (1) CD with all documents available in electronic format.
One (1) set of field erection drawings and shipping list to be included in shipping package on truck. All ship loose
pieces shall be tagged and identified on shipping list. Tag numbers shall be physically mounted on louvers.

12) Rain shields are required if actuators must be mounted upside down and exposed to the atmosphere.

13) Linkage between multiple louvers should be smooth. Torque tubes shall be of adequate strength.

14) Vendor to flush Lube Oil Coolers and test per APl 614 to remove contaminants.

X 15) Run test to be witnessed by UOP Russell Inspector.

X 16) Vendor to contact UOP Russell Inspector prior to start to fabrication to finalize inspection procedure.

When compliance with API-661 is indicated on the specification sheet, Vendor shall include the following:

A) All carbon steel exposed to the process will have 0.125" corrosion allowance (except tubes) per Paragraph 4.1.5.

B) The tube wall thickness shall comply with the requirements of Paragraph 4.1.11.3.

12/19/20171:49 PM, Form-AIRCHT-EX-SOS



UOP RUSSELL LLC

Tulsa, Oklahoma

JOB NO: J-447 DATE: 7/14/11
CLIENT: UOP Russell BY: JRG
SUBJECT: 60 MMscfd Cryo Plant
AIR COOLED HEAT EXCHANGER
Service NGL Product Cooler Tag No: A-302
Combined with A-301 P.O. No:
Effective MTD (°F) 18.70 Total Heat Exchanged for this Service (Btu/Hr) 600,420
Finned Surface / Unit (Sq.Ft.) 6,989.0 Bare Surface/Unit (Sq.Ft.) 330 Qty of Bays 1
Finned Service Transfer Rate 5.070 Bare Service Transfer Rate 107.270 Heat Curve Attached Yes
PROCESS DATA
Fluid Circulated NGL TUBESIDE
Inlet Qutlet Inlet Pressure (psia) 745
Liquid Lbs/Hr! 25,000 25,000 Allow. Pressure Drop (psi) 5.00
Density Lb/CF 29.35 31.48 Calc. Pressure Drop (psi) 3.71
Mol. Wt. 49.41 49.41 Fouling Factor 0.001
Specific Heat Btu/Lb °F 0.7183 0.6580
Thermal Cond. Btu/HrFt °F 0.0417 0.0461 AIR SIDE
Viscosity cP 0.0858 0.0999 Altitude (Ft) 3,000
Vapor Lbs/Hr 0 0 Temperature In (°F) 110
Density Lb/CF Temperature Out (°F) 123.00
Mol. Wt. Air Quantity (Lb/Hr) 206,400
Specific Heat Btu/Lb °F Face Velocity (sfm)
Thermal Cond. Btu/HrFt °F Static Pressure (inH,0O)
Viscosity cP
Operating Temp. °F 155 120
DESIGN MATERIALS
Code ASME Section VIII Wind ASCE 7-10, 120 mph, Exp.C, Cat. lll, Kd=0.9 Tubes SA-214
Stamp Yes Nat'l Board Yes Seismic  ASCE 7-10, Site D, 1=1.25, Ss=100%, S;=409 Headers Carbon Steel
Design: Pressure @ Temperature 1,440 PSIG @ 200 °F Fins Aluminum
Minimum Design Metal Temperature -20 F@ 1,440 PSIG Plugs Carbon Steel
Structure - Surface Prep. / Paint: Metallized header, galvanized structure. Gaskets Soft Iron
CONSTRUCTION
FINS HEADER BOXES
0O.D. 2.25 inch [Header Type Fabbed Box, Grooved Tubesheet API-6617?: No
Type L-Tension Plug Type Shoulder ANSI Class 900# RTJ
Thickness 0.016 inch |Corrosion Allowance (inch) 0.0625 Inlet Nozzle: Qty 1 Size 3
No. / Inch 10 Aux. Nozzles: Qty 2 Size 1" Outlet Nozzle: Qty 1 Size 3
TUBES MISCELLANEOUS
0.D. 1.00 Inch Pitch 2.3125 Inch Hailscreen X Auto Adj. Fans
Min Thk. 14 Gage Length 30.0 Feet Bugscreen Warm Air Recirc.
Qty Bundles: 1 Tubes Per Bundle: 42 Rows / Passes: 4 4 Louvers Auto Actuator
Fail Open Fail Shut
MECHANICAL EQUIPMENT
FAN DRIVER SPEED REDUCER
Fans Per Bay 2 HP Per Fan 22.3 Type Induction motor Type V-Belt
RPM 346 Diameter (ft) 10 HP Per Driver 30 RPM: 1750 Model (3) 5VX-1250
No. Blades 5 Pitch (deg.) 7.2 VFD: No Space Htr: No Ratio 5.06
Blade Mat'l Aluminum Enclosure TEFC Service Factor 1.15 |AGMA HP Rating 47 .1
Hub Mat'l Aluminum Volts 480 Phase 3 Hz 60
Manufacturer: Smithco Engineering, Inc. Size & Type 1F30-119-2
O.A. Dimensions L x W x H (ft) 30 x 2.2 (3) Shipping Weight 31,050
NOTES: 1) Add 10% duty and flow rates for design.
2)4.385 GPM C2+ Reject.80°F.Rev1.hsc
3) Combined unit plot area 30" x 11.7".
Revision A 3 0 1 2
Engineer / Date TKF | o8r28/15 JRG | 10/18/11 BH | 1111711 NR | o05114/12
Issued For Rev to Vib Transmitter Purchase Revised Revised

12/19/2017, 1:52 PM, Form-AIRCHT-EX



UOP RUSSELL LLC

Tulsa, Oklahoma

Job: J-447 Date: 7/14/11
Client: UOP Russell By: JRG
Scope Of Supply

Air Cooler

Tag No: A-302
Service: NGL Product Cooler

Air cooler vendor shall include the following checked items for design and scope of supply.
A X 1) Provide one (1) vibration transmitter per fan. Metrix model ST5484E-122-120.

X 2) All carbon steel surfaces are to be hot dipped galvanized except for tube headers which shall be
sandblasted and zinc metalized.

3) Provide Fisher or Durastroke Actuator with | / P Positioner with stainless steel tube fittings

stroked to check for smooth operation, witnessed by UOP Russell Rep.

4) Provide 12 Ft. ladder and platform on header end of cooler as an added cost. Provide double bar self-closing

saftey Gates on Platform (Note to UOPR - determine if ladder and platforms are required for off-skid coolers
prior to issuing PO)

5) Provide added cost for warm air recirculation with manual inlet louvers. Units shall be completely shop assembled
including louvers. Assembled unit shall be witnessed by UOP Russell Representative.

6) Provide two-speed motors on half the fans as an added cost. Motors above 50HP shall have space heaters.

7) Provide variable frequency drive motors. (Motor starters by UOP Russell Co.)

8) Stress relieve header box on Amine Cooler, Amine Still Reflux Condenser, and Flash Gas Cooler Services.

9) Amine Still Reflux Condenser, Flash Gas Cooler tubes and headers to be free draining with flush outlet nozzle.

10) Amine Still Reflux Condenser: Provide SA-249T 316SS tubes as an added cost. No

welding allowed on tubes after heat treatment by tube manufacturer.
X 11) Two (2) electronic copies "For Approval"; Two (2) electronic copie Certified AFC; Four (4) Final hard copies of

As-Built Job Data Book Documentation and One (1) CD with all documents available in electronic format.
One (1) set of field erection drawings and shipping list to be included in shipping package on truck. All ship loose
pieces shall be tagged and identified on shipping list. Tag numbers shall be physically mounted on louvers.

12) Rain shields are required if actuators must be mounted upside down and exposed to the atmosphere.

13) Linkage between multiple louvers should be smooth. Torque tubes shall be of adequate strength.

14) Vendor to flush Lube Oil Coolers and test per APl 614 to remove contaminants.

X 15) Run test to be witnessed by UOP Russell Inspector.

X 16) Vendor to contact UOP Russell Inspector prior to start to fabrication to finalize inspection procedure.

When compliance with API-661 is indicated on the specification sheet, Vendor shall include the following:
A) All carbon steel exposed to the process will have 0.125" corrosion allowance (except tubes) per Paragraph 4.1.5.
B) The tube wall thickness shall comply with the requirements of Paragraph 4.1.11.3.

12/19/20171:52 PM, Form-AIRCHT-EX-SOS
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SMITHCO

FINAL DATA BOOK

SMITHCO JOB NUMBER: 2017B430

CUSTOMER: UOP RUSSELL
P.O. #: 4500753943
PROJECT #: S17430

ITEM #: A-301/302
SERVICE: EXPANDER/ COMPRESSOR AC, NGL PRODUCTION COOLER

DATE: 6-16-17

Smithco Engineering
6312 S. 39t West Ave., Tulsa, OK 74132
(918) 446-4406
www.smithco-eng.com
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National Board Number: . 31354

30

<=

5 -7

Date:
Date:

Mfr. Representative:

Authorized Inspector;

FORM U-1 MANUFACTURER’S DATA REPORT FOR PRESSURE VESSELS
As Required by the Provisions of the ASME Boiler and Pressure Vessel Code Rules, Section VI, Division 1

1. Manufactured and certified by Hudson Products Corporation., 9660 Grunwald Road, Beasley, Texas 77417

{Name and address of Manufacturer)

UOP Russel LL.C

(Name and address of Purchaser)

2. Manufactured for

Unknown
{Name and address)

3. Location of installation

4. Type Horizontal Heat Exchangers S17430-11A-A-1
{Horizontal, vertical, or sphere) (Tank, separator, jkt. vessel, heat exch., etc.) {Manufacturer’s serial number)
N/A 2017B430-1, Rev.0 31354 2017
{CRN) {Drawing number) {National Board number} {Year built)

2015

N/A

N/A

5. ASME Code, Section VIli, Div. 1

[Edition and Addenda, if applicable (date)]

{Code Case number)}

[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) Number of course(s) 1 {b) Overall length 9-7/8"x1'8-1/2"x9'4-13/16"
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 F"ﬂjosnz"t' EFff. Type Fukic)snrgot, 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
2
Body Flanges on Shells
Bolting
Washer
No. Type D oD Flange Thk{Min Hub Thk Material How Attached | Location Num & Size | Bolting Material (0D, ID, thk) Washer Materiaf
7. Heads: (a) SA-516, 70N N/A N/A (b) SA-516, 70N N/A N/A
{Material spec. number, grade or type) (H.T. — time and temp.) {Material spec. number, grade or type) (H.T. — time and temp.)
Location {Top, Thickness Radius Elliptical Conical Hemis. Flat Side to Pressure Category A
Bottom, Ends) Min. Corr. Crown Knuckle Ratio ] Apex Angle Radius Diameter Convex Concave Type F“”{iosnp:‘r Eff.
{a) | Top & Bottorn 7/8" 0.0625" N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
(b} }Ends 1/2" 0.0625" N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Body Flanges on Heads
Bolting
i . Washer
Location Type 1D 0D Flange Thk|Min Hub Thk Material How Attached | Num & Size Bolting Material {OD, 1D, thk) Washer Material
(a) —— —_ -— -—-- -— — — -— —— —— —— -
{b)
8. Type of jacket N/A Jacket closure N/A
{Describe as ogee and weld, bar, etc.)
If bar, give dimensions N/A If bolted, describe or sketch.
9. MAWP 500 N/A at max. temp. 250 N/A Min. design metal temp. -20 at 500
{Internal) (External) {internal) {Externat)
10. Impact test No,Charpy Impact Test Exempt Per UG-20 (f) at test temperature of N/A
[Indicate yes or no and the component(s) impact tested]
11. Hydro., pneu., or comb. test pressure Hydrostatic 650 Proof test NIA
Items 12 and 13 to be completed for tube sections.
12. Tubesheet SA-516, 70N 1'8-1/2'x9'4-13/16" 1-1/8" 0.0625™ Welded
[Stationary {material spec. no.)] (Diameter {subject to press.)] {Nominal thickness) {Corr. allow.) [Attachment {welded or bolted)]
N/A N/A N/A N/A N/A
[Floating {material spec. no.}) {Diameter) {Nominal thickness) {Corr. allow.) {Attachment)
13. Tubes SA-214 1-1/4" OD 060" MW 174 Straight
(Material spec. no., grade or type) {0.D.) {Nominal thickness} [Type (straight or U}}

{04/14)

{Number)



14. Shell:

FORM U-1 (Cont’d)

National Board Number:

Mfr. Representative:

Authorized Inspector:

Items 14-18 incl. to be completed for inner chambers of jacketed vessels or channels of heat exchangers.

31354

O
»)

Date:

S-1-17

Date:

22. Remarks

Iltem No. A-301

[N T-1.-7.1; 1. -9 B

. Manufacturer’s Partial Data Reports properly identified and signed by Commissioned Inspectors have been furnished for the following items of
the report (list the name of part, item number, Manufacturer’s name, and identifying number):

{a) No. of course(s) N/A {b) Overall length
Course(s) Material Thickness Long. Joint {Cat. A) Circum. Joint {Cat. A,B & C) Heat Treatmeant
No. Diameter Length Spec./Grade or Type Nom. Corr. Type FuI'l‘,oSnpeot, Eff. Type Fu'g"c?rf:t' Eff. Temp. Time
Body Flanges on Shells
Bolting
3 Washer
No. Type D OD  |Flange Thk|Min Hub Thk Material How Attached | Location Num & Size | Bolting Material (0D, 1D, thk) Washer Material
15. Heads: (a) N/A (b) .
{Material spec. number, grade, or type) (H.T. — time and temp.} {Material spec. number, grade, or type) (H.T. — time and temp.}
Location (Top, Thickness Radius Etliptical Conical Hemis. Flat Side to Pressure Category A
Bottom, Ends) Min. Corr. Crown Knuckle Ratio Apex Angle Radius Diameter Convex Concave Type lel\l'osn’:m' Eff.
(a)
(b}
Body Flanges on Heads
Bolting
. . . Washer
Location Type 1D oD Flange Thk| Min Hub Thk Material How Attached | Num & Size Bolting Material (0D, iD, thk} Washer Material
{a) —_
(b)
16. MAWP N/A at max. temp. Min. design metal temp. at
(Internal) {External) {Internal) (External} .
17. Impact test N/A at test temperature of
[Indicate yes or no and the component(s) impact tested}
18. Hydro., pneu., or comb. test pressure N/A Proof test
19. Nozzles, inspection, and safety valve openings
Purpose : i :
(Inlet,gutlet, Diameter Materiat Nozzle Thickness Reinforcement Attachment Details Location
Drain, etc.) No. or Size Type Nozzle Flange Nom, Corr. Material Nozzle Flange {Insp. Open.)
Inlet & Outlet 8"300# RFWN SA-105 Sch.XS |0.0625" None Uw-12
Infet & Outlet 4 8" PIPE SA-106,B Sch.XS |0.0625" None UW-16.1
Vents & Drains 1"6000# COuUP SA-105 -—--10.0825" None UW-16.1
20. Supports: Sk No ugs Legs Others . Attached _
s Yes-orno) -~ {N {(Number). ... .

e {Where and. how).cn e

2-Header Boxes Manufactured by: Manufactured by: Ken's Welding LLC., 6440 S 57th W Ave., Tulsa, OK 74131 Serial No's KW108H-B FR, BK

Two Rect. Headers: Inlet - Outlet Header: 9-7/8"x1'8-1/2"x9'4-13/16" & Return Header: 5-7/8"x1'7"x9'4-13/16". Service: Expander / Compressor A/C
OVERALL DIMENSION: 1'8-1/2"x9'4-13/16"x31"1 1/4 Long

** Designed In Accordance With Appendix 13, Para. 13-5
(04/14)



National Board Number: _ 31354

Mfr. Representative: Q\O Date: F)"'( ( = ' ’7
3

Authorized Inspector: Date: __ ¥ /II,//-;

FORM U-1 (Cont’'d)

CERTIFICATE OF SHOP COMPLIANCE
We certify that the statements in this report are correct and that all details of design, material, construction, and workmanship of this vessel
conform to the ASME BOILER AND PRESSURE VESSEL CODE, Section VIIi, Division 1.

U Certificate of Authorization Number 8728 Expires w
Date 5-11-17 Name Hudson Products Corporation Signe \
{Manufacturer) {Representative)

CERTIFICATE OF SHOP INSPECTION ~—— °

I, the undersigned, holding a valid commission issued by the National Board of Boiler and Pressure Vessel Inspectors and employed by
The Hartford Steam Boiler Inspection and Insurance Company of Hartford, CT.

have inspected the pressure vessel described in this Manufacturer’s Data Report on May 11, 2017 7 and
state that, to the best of my knowledge and belief, the Manufacturer has constructed this pressure vessel in accordance with ASME BOILER AND
PRESSURE VESSEL CODE, Section VilI, Division 1. By signing this certificate neither the Inspector nor histher employer makes any warranty, expressed
or implied, concerning the pressure vessel described in this Manufacturer's Data Report. Furthermore, neither the Inspector nor his/her employer shall
be liable in any manner for any personal injury or p, damage or a loss of any kind arising from or connected with this inspection.
Date Signed Commissions Nat'l. Bd. # 12056 Al/IS TX # 1622

(Au(horinlnspemor) [National Board (incl. endorsements)]

CER’TIFICATE OF FIELD ASSEMBLY COMPLIANCE

We certify that the statements in this report are correct and that the field assembly construction of all parts of this vessel conforms with the requirements
of ASME BOILER AND PRESSURE VESSEL CODE, Section VIIl, Division 1. U Certificate of Authorization Number 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 embloyed 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 BOILER AND PRESSURE VESSEL CODE, Section VIlI, Division 1. The described vessel was inspected and subjected to a hydro-
static test of - By signing this certificate neither the Inspector nor his/her employer makes any warranty, expressed or
implied, concerning the pressure vessel described in this Manufacturer's Data Report. Furthermore, neither the Inspector nor his/her 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.

Signed Commissions

Date
{Authorized Inspector} [National Board (incl. endorsements}]

(04/14)



National Board Number: 31355

D0
W

Date: c)’ l 'l’7

Date: _ILU_%/%
FORM U-1 MANUFACTURER'S DATA REPORT FOR PRESSURE VESSELS
As Required by the Provisions of the ASME Boiler and Pressure Vessel Code Rules, Section VI, Division 1

Mfr. Representative:

Authorized Inspector:

1. Manufactured and certified by Hudson Products Corporation., 9660 Grunwald Road, Beasley, Texas 77417

{Name and address of Manufacturer)

UOP Russel LLC

{Name and address of Purchaser)

Unknown
{Name and address}

2. Manufactured for

3. Location of installation

Horizontal

Heat Exchangers

817430-11A-A-2

4. Type

(Horizontal, vertical, or sphere)

{Manufacturer’s serial number)

(Tank, separator, jkt. vessel, heat exch., etc.)

N/A

2017B430-2, Rev.0

31355

2017

{CRN) {Drawing number}

5. ASME Code, Section Vill, Div. 1 2015

{National Board number) {Year built)

N/A N/A

[Edition and Addenda, if applicable {date)}

{Code Case number)

{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) Number of course(s) 1 {b) Overall length 4-7/8"x1'5-3/4"x2'1-3/4"
Course(s) Materiat Thickness Long. Joint (Cat. A) Circum. Joint {Cat. A, B & C) Heat Treatment
No. Diameter Length Spec./Grade or Type Nom. Corr. Type Ful'I\l,oSnpeot, EFff. Type F”',I\l';p:t' 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
2
Body Flanges on Shells
Bolting
Washer
No. Type iD oD Fltange Thk|Min Hub Thk Material How Attached | Location Num & Size Bolting Material {OD, ID, thk) Washer Material
7. Heads: (a) SA-516, 70N NA __ NA ib) SA-516, 70N NA  NA
(Material spec. number, grade or type) (H.T. — time and temp.} (Material spec. number, grade or type) (H.T. — time and temp.)
Lacation (Top, Thickness Radius Elliptical Conical Hemis. Flat Side to Pressura Category A
Bottom, Ends) Min. Corr. Crown Knuckle Ratio | Apex Angle Radius Diameter Convex Concave Type Fu',{i;l:"" Eff.
{a} | Top & Bottom 5/8" 0.0625" N/A N/A N/IA N/A N/A N/A N/A N/A N/A N/A N/A
(b} |Ends 1/2" 0.0625" N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Body Flanges on Heads
Bolting
., ; Washer
Location Type ID oD Flange Thk|Min Hub Thk Materiat How Attached | Num & Size Bolting Material (OD, ID, thk) Washer Material
(a) -— -— -—- — —- waue — -—- - -— - -—
(b)
8. Type of jacket N/A Jacket closure NIA
{Describe as ogee and weld, bar, etc.)
If bar, give dimensions N/A If bolted, describe or sketch.
9. MAWP 1440 N/A at max. temp. 200 N/A Min. design metal temp. -20 at 1440
{Internal} {External) (Internal) {External) :
10. Impact test No.Charpy Impact Test Exempt Per UG-20 (f) at test temperature of N/A
[Indicate yes or no and the component(s) impact tested)
11. Hydro., pneu., or comb. test pressure Hydrostatic 1872 Proof test NIA
items 12 and 13 to be completed for tube sections.
12. Tubesheet SA-516, 70N 1'5-3/4"x21-3/4" 1" 0.0625™ Welded
[Stationary (material spec. no.}] [Diameter (subject to press.)) {Nominal thickness) {Corr. allow.) {Attachment {welded or bolted}]
N/A N/A N/A N/A N/A
[Floating {material spec. no.)) {Diameter) {Nominal thickness) {Corr. allow.} {Attachment)
13. Tubes SA-214 1" 0D .083" MW 42 Straight
(Material spec. no., grade or type) (0.D.} {Nominal thickness} {Number) [Type {straight or U})]

{04/14)



National Board Number: 31355

Mfr. Representative: 4%? Date: 5 l ‘ bt l’7
Authorized Inspector:

Date: J Zu Zf@;

FORM U-1 (Cont’d}

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) NIA ({b) Overall length
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 F“l,!j‘__,snpem’ Eff. | Type Fulrl\isnzot. Eff. Temp. Time
Body Flanges on Shells
Bolting
K Washer
No. Type iD oD Flange Thk|Min Hub Thk Material How Attached | Location Num & Size Boiting Material {OD, ID, thk) Washer Material
15. Heads: {(a) N/A (b}
{Materia! spec. number, grade, or type) (H.T. — time and temp.) {Material spec. number, grade, or type} (H.T. — time and temp.}
Location (Top, Thickness Radius Eiliptical Conical Hemis. Flat Side to Pressure Category A
Bottom, Ends) Min. Corr. Crown Knuckie Ratio Apex Angle Radius Diameter Convex Concave Type Fu‘rlxifnpem' Eff.
{a)
(b}
Body Fianges on Heads
Boiting
. " . Washer
Location Type 1D oD Flange Thk} Min Hub Thk Material How Attached | Num & Size Bolting Material {OD, ID, thk) Washer Material
(a) —
(b}
16. MAWP N/A at max. temp. Min. design metal temp. at
{Internatl) {External) (Internat) {External)
17. Impact test N/A at test temperature of
[Indicate yes or no and the component(s) impact tested]
18. Hydro., pneu., or comb. test pressure N/A Proof test
19. Nozzles, inspection, and safety valve openings:
Purpose . . .,
Unlet, %utlet, Diameter Material Nozzle Thickness Reinforcement Attachment Details Location
Drain, etc.) No. or Size Type Nozzle Flange Nom. Corr. Material Nozzle Flange {Insp. Open.)
Inlet & Outlet 2 3"900# RTJWN SA-105 Sch. XS |0.0625" None UW-12
Inlet & Outlet 2 3" PIPE SA-106,B Sch.XS |0.0625" None UW-16.1
Vents & Drains 2 1"6000# COUP SA-105 —- 10.0625" None UW-16.1

20. Supports: Skirt __NO Lugs Legs —_______ Others Attached
e e e emirmri ot v o oneene - ¥ES OLDOY o o, {Number} .. ._.......(Number) . . .. .. ____ _(Desecribe} . .. ... e e e e \Whereand how)
21. Manufacturer’s Partial Data Reports properly identified and signed by Commissioned Inspectors have been furnished for the following items of

the report {list the name of part, item number, Manufacturer's name, and identifying number):
2-Header Boxes Manufactured by:

Manufactured by: Ken's Welding LLC., 6440 S 57th W Ave., Tulsa, OK 74131 Serial No's KW108H-A FR, BK
22. Remarks

Two Rect. Headers: Inlet - Outlet & Return Header: 4-7/8"x1'5-3/4"x2'1-3/4" Each”. Service: NGL Prod Cooler

Item No. A-302

OVERALL DIMENSION: 1'5-3/4"x2'1-3/4"x30'7-1/2" Long
** Designed In Accordance With Appendix 13, Para. 13-5

(04/14)



Nationa! Board Number: 31355

Mfr. Representative: Q.Q Date: 5 ” 'l 7

Authorized Inspector; Date:

FORM U-1 (Cont’d)

CERTIFICATE OF SHOP COMPLIANCE
We certify that the statements in this report are correct and that all details of design, material, construction, and workmanship of this vessel

conform to the ASME BOILER AND PRESSURE VESSEL CODE, Section VIII, Division 1.
8728 Expires Dec.31, 2018

U Certificate of Authorization Number
5-11-17

Hudson Products Corporation Signdd ’
{Manufacturer)

Date Name

(Representative}

CERTIFICATE OF SHOP INSPECTION
I, the undersigned, holding a valid commission issued by the National Board of Boiler and Pressure Vessel Inspectors and employed by
The Hartford Steam Boiler Inspection and Insurance Company of Hartford, CT.
have inspected the pressure vessel described in this Manufacturer’s Data Report on May 11, 2017 , and
state that, to the best of my knowledge and belief, the Manufacturer has constructed this pressure vessel in accordance with ASME BOILER AND
PRESSURE VESSEL CODE, Section VIII, Division 1. By signing this certificate neither the Inspector nor his/her employer makes any warranty, expressed
or implied, concerning the pressure vessel described in this Manufacturer's Data Report. Furthermore, neither the Inspector nor his/her employer shall

be liable in any manner for any personal injury or pr| amage or a loss of any kind arising from or connected with this inspection.
Date §Z 11 l 12 Signed Commissions Nat'l. Bd. # 12056 Al/IS TX # 1622
(Authorized}\spector) [National Board {incl. endorsements)}

CERT{FICATE OF FIELD ASSEMBLY COMPLIANCE
We certify that the statements in this report are correct and that the field assembly construction of all parts of this vessel conforms with the requirements
of ASME BOILER AND PRESSURE VESSEL CODE, Section VHiI, Division 1. U Certificate of Authorization Number 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 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 , hot 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 BOILER AND PRESSURE VESSEL CODE, Section VIII, Division 1. The described vessel was inspected and subjected to a hydro-
statictestof _____ . Bysigning this certificate neither the Inspector nor his/her employer makes any warranty, expressed or
implied, concerning the pressure vessel described in this Manufacturer's Data Report. Furthermore, neither the Inspector nor his/her 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______ Signed Commissions
{Authorized Inspector) {National Board (incl. endorsements)]

(04/14)



As Required by the Provisions of the ASME Boiler an

FORM U-2A MANUFACTURER’S PARTI

A Part of a Pressure Vessel Fabricated by

o

AL DATA REPORT (ALTERNATIVE FORM)
ne Manufacturer for Another Manufacturer
d Pressure Vessel Code Rules, Section VIH, Division 1

1. Manufactured and certified by

KEN'S WELDING LLC. 6440 S 57th W Ave. Tulsa,OK. 74131

(Name and address of Manufacturer!

2. Man

3. Location of installation

4.

Type

HUDSON PRODUCTS CORPORATION 9660 GRUNWALD RD BEASLEY, TX 77417-8600

ufactured for

{Name and address of Purchaser)

UNKNOWN
(Name and address)
HORIZ(NON-CIR) KW108H-B FR,BK
{Manufacturer's serial number) {CRN)
J CHAPMAN 2017
(Year huilt)

iDescription of vessel part {shetl; two-piece head, tube bundle)]

20178430-1 REV 0

{Drawing prepared by}

{Nationa! Board number}

{

Drawing number)

[Special service per UG-120(d)!

5. ASME Code, Section Vill, Div. 1 2015
{Edition and Addenda, if applicable {date)) {Code Case number)}
6. Shell: (a) Number of course(s) SEE U4 FORM {b} Overall length SEE U-4 FORM
Course(s) Materiai Thicknass Long. Joint (Cat. A) Circum. Joint (Cat. A, B& C) Heat Treatment
No Diameter Length Spec/Grade or Type Norm. Corr. Type F“Ir{iosnp:t‘ Eff. Type Fu',{josnp:t' Eff. Temp. Time
2
Body Flanges on Shells
Bolting
) Washer i
No. Type 1D oD Flange Thic| Min Hub Thk Niaterial How Attached | Location Num & Size | Bolting Material (0D, ID, thk) Washer Material
7. Heads: (a) (b)
{Material spec. number, grade or type} (H.T. —time and temp.} {Material spec. number, grade or type) (H.T —time and temp.}
Location (Top, Thickness Radius Elliptical Conical Hemis. Flat Side to Pressure Category A
Bottom, Ends) Min. Corr. Crown Knuckle Ratio Apex Angle Radius Diamater Convex Concave Type F”‘r{josnpe"t' Eif.
{a)
(b)
Body Flanges on Heads
Bolting
. N . Washer
Location Type iD 0D Flange Thk| Min Hub Thic Material How Attached Mum & Size Bolting Material (OD, (D, thk) Washer Material
{a)
{b)
8. MAWP 500 at max. temp. 250 . Min. design metal temp. -20 at 500
{Internal} (External) - (Intarnal) {External)
9. Impact test at test temperature of
lIndicate yes or no and the componant{s} impact testad]
10. Hydro., pneu., or comb. test pressure NONE Proof test
11. Nozzles, inspection, and safety valve openings:
Purpose Diameter Matarial Nozzle Thicknass Reinforcement Attachment Details Location
(Iniat, Qutlet, Drain, etc.) No. or Size Type Nozzle Flange Nom. Corr. Material Mozzle Flange {insp. Open.)
INLET/OUTLET 4 8" 300# RFWN SA-106B | SA-105 XH .0625 INTEGRAL Uw1e.1(@) { TYPE1 INLET/HDR
VENT/DRAIN 2 1" 6000#% CPLG SA-105 0625 INTEGRAL UW16.1() | TYPE 1 IN/RET HDR i
12. identivication of part(s!
Name of Part Quantity | Line No. Mir’s, Identification No. Wifr's. Drawing No, CRN Mational Board Mo, Year Built
NIA ‘
NIA
E - H ' ' . 3 i N A
13. Supporis: Skirt NO Lugs Legs Other SCALLOPED CHANNEL Attached BOTTOM ENDSMVELD
{fas or no) {(Number) {Number) (Describe) (Whare and how)

L. Remarks

(08/14;




FORM U-2A {Back)

CERTIFICATE OF SHOP/FIELD COMPLIANCE

We certify that the statements made in this report are correct and that all details of material, construction, and workmanship of this pressure
vessel part conform to the ASME BOILER AND PRESSURE VESSEL CODE, Section VIil, Division 1.

U Certificate/of Authorization No. 35,987 Expires ___ AUGUST 25 2018
Date 7 /7 Name KEN'S WELDING LLC Signed W

{Manufacturer) (Representative)

CERTIFICATE OF SHOP/FIELD INSPECTION

I, the undersigned, holding a'valid commission issued by the National Board of Boiler and Pressure Vessel Inspectors and employed by
ONECIS/VERATAS INSURANCE COMPANY LYNN, MA.

of ] 2
have inspected the pressure vessel part described in this Manufacturer’s Data Report on z’,{/ 4 '3'/ f 7 !
and state that, to the best of my knowledge and belief, the Manufacturer has constructed this pressure vessel part in accordance with
ASME BOILER AND PRESSURE VESSEL CODE, Section VI, Division 1. By signing this certificate neither the Inspector nor his/her employer
makes any warranty, expressed or implied, concerning the pressure vessel part described in this Manufacturer's Data Report. Furthermore, neither
the Inspector nor hisfher employer shall be liable in any manngr for any personal injury or property damage or a loss of any kind arising fror or

connected with this inspection. !_//—\} 4&7/1’;/ //:
s ; ” s ¢ o
Date _472&,&‘7_ Signed / P 2//(’_/} @:L//{;”jf Commissions NB 7935

{Authorized IfspdEtoeP< | [National Board (incl. endorsements)}

(08/14)



FORM U-2A MANUFACTURER’S PARTIAL DATA REPORT (ALTERNATIVE FORM)
A Part of a Pressuve Vessel Fabricated by One Manufacturer for Another Manufacturer
As Required by the Provisions of the ASME Boiler and Pressure Vessel Caode Rules, Section VIl Division 1

1. Manufactured and certified by

KEN'S WELDING LLC. 4404 W. 51st ST. TULSA OK 74107

(Name and address of Manufacturer)

2. Manufactured for

HUDSON PRODUCTS CORPORATION 9660 GRUNWALD,TX 77417-8600

(Name and address of Purchaser)

3. Location of installation

UNKNOWN

{Name and address}

4. Type HORIZ(NON-CIR) KW108H-A FR,BK
i [Description of vessel part {shell, two-piece head, tube bundle)] {Manufacturer's serial number) {CRM)
2017B430-2 REV 0 J CHAPMAN 2017
(National Board number} (Drawing number) {Drawing prepared by) {Year built}
5. ASME Code, Section VIiI, Div. 1 2015
[Edition and Addenda, if applicable (date)] {Code Case numbar) [Special serviee per UG-120{d};
6. Shell:  (3) Number of coursels) SEE U-4 FORM {b) Overall [ength SEE L4 FORM
Coursels) Materiat Thickness Long. Joint (Cat. A} Circum. Joint {Cat. A,B& C) Heat Treatment
No. Diameter Length Spec./Grade or Type Norm. Corr. Type FuI,l\,‘ (;Snp:" EFff. Type F“Rj osnpem' EFf. Ternp. Time
Body Flanges on Shells
Bolting
Washer
No. Type D oD Ftange Thk| Min Hub Thk Material How Attached | Location Mum & Size Bolting Matarial {OD, 1D, thi) Washer Material
7. Heads: {a) : (b)
{Material spec. number, grade or type) {H.T. — time and temp.) {Material spec. number, grade or type) {H.T. — time and temp.)
Location (Top, Thickness Radius Elfiptical | Conical Hemis. Flat Side to Pressure Category A
Bottom, Ends) Min, Corr. Crown Knuckle Ratio | ApexAngle Radius Diameter Convex Concave Type F”‘,{;gﬂfn Ef.
(a)
(b}
Body Flanges on Heads
Boiting
. . . Washer
Lacation Type D e]v] Flange Thk| Min Liub Thk Material How Attached Num & Size Bolting Material (0D, 1D, thk) Washer Material
(a}
(b)
8. MAWP 1440 at max. temp. 200 . Min. design metal temp. -20 at 1440
{Internal) {Extarnal) fInternal) {External}
9. lmpact test at test temperature of
[Indicate yas or no and the component{s) impact tested}
10. Hydro., pneu., or comb. test pressure NONE Proof test
11. Nozzles, inspection, and safety valve openings:
Purpose Diamaeter Miaterial Nozzle Thickness Reinforecement Attachment Details Location
(Inlet, Outlet, Drain, etc.) No. or Size Type Nozzie Flange Nom. Corr. Material Mozzle Flange {Insp. Open.)
INLET/QUTLET 2 3" 900# RTJWNM | SA-106B | SA-105 pi .0625" INTEGRAL UW16.1(a) | TYPE1 INLET/HDR
VENT/DRAIN 2 1'6000# CPLG SA-105 .0625 INTEGRAL Uw16.1(a) | TYPE 1 IN/RET HDR
12. Identification of part(s)
Name of Part Quantity | Line No. iAfr's. Identification No. fifr's. Drawing Na. CRN Natianal Board Ho. Year Built
N/A
N/A
13. Supports: Skirt NO Lugs Legs Other SCALLOPED CHANNEL Attached BOTTOM CORMERS/WELD
(Yes ar no) {Number) {Mumber) {Describe) {Where and how)

14. Remarks

(08/14;




FORM U-24 (Back)

CERTIFICATE OF SHOP/FIELD COMPLIANCE
We certify that the statements made in this report are correct and that all details of material, construction, and workmanship of this pressure
vessel part conform to the ASME BOILER AND PRESSURE VESSEL CODE, Section VI, Division 1.
U Certificate of Authorization No. 35,087 Expires __ AUGUST 252018

Date ;z:; //7  Neme KEN'S WELDING LLC Signed M -

{Manufacturer) {Representative}

CERTIFICATE OF SHOP/FIELD INSPECTION

I, the undersigned, holding a valid commission issusd by the National Board of Boiler and Pressure Vessel Inspectors and employed by
ONECIS/VERATAS INSURANCE COMPANY LYNN, MA.

of g !
have inspected the pressure vessel part described in this Manufacturer’s Data Report on 44//’3//7 ‘
and state that, to the best of my knowledge and belief, the Manufacturer has constructed this pressure vessel partin accordance with
ASME BOILER AND PRESSURE VESSEL CODE, Section VI, Division 1. By signing this certificate neither the Inspector nor hisfher employer
makes any warranty, expressed ar implied, concerning the pressure vessel part described in this Manufacturer's Data Report. Furthermore, neither
the Inspector nor his/her employer shall be liable in any mann;r?‘ar any perﬁp?al injury or property damage or a loss of any kind arising from or

connected/with ﬂ'}is inspection. . / AL s
3/ & iy Yool
Date 7/ 2/ )7  signed & £ /47/}//6 Nl s W st Commissions NB 7935
/ / {Authorized lnsp’e‘z':lor)/.f,—,—.('j [National Board (incl. endorsements)}

(08/14)




FORM U-4 MANUFACTURER’S DATA REPORT SUPPLEMENTARY SHEET
As Required by the Provisions of the ASME Boiler and Pressure Vessel Code Rules, Section Viii, Division 1

! . §7th W. Ave Tulsa, Ok. 74131
1. Manufactured and certified by KEN'S WELDING LLC 6440 S. 5 ve Tuisa, B

{Name and address of Manufacturer)

HUDSON PRODUCTS CORPORATION 9660 GRUNWALD, TX 77417-8600
2. Manufactured for

{Name and address of Purchaser}

NKNOWN
3. Location of installation UNK
(Name and address)
4. Type HORIZONTAL (NON-CIR) HEADER KW108H-B FR,BK
- (Horizontal, vertical, or sphere) (Tank, separator, heat exch., stc.) (Manufaclurer’s serial number}
2017B430-1 REV 0 2017
{CRN) {Drawing numbsr) {National Board number} {Year built)
Data Report
ltem Number Remarks
Line 6(a) (b) FRONT HEAD - 1.125" THICK, 112.8125" X 10.250"X 7.3125", WRAP .8750"THK., END 500" THK SA 51 6-70N

BACK HEAD - 1.375" THICK, 112.8125"X 2.500" X 8.1875", WRAP .500" THK, END .500" SA516-70N

CHARPY EXEMPT PER UCS-66 AND UG-20 (f) WPS QUALIFIED IN PWHTENO PWHT CONDITIONS IN ACCORDANCEWITHAPP,28

NSP.OPEN.(174) 1.250" X UNF. PLUG SHEET NO HYDRO TEST PERFORMED ON PARTS FABRICATION BY: KEN'S WELDING

DESIGN BY: OTHERS

Certificate of Authorization: Tvpe v Mo. 35,987 Expires AUGUST,25th 2018
2/ / // ' KEN'S VIELDING LLC S ,/7 -
Dats . _/’7. 4 /«?41"//2 Neme AERTS ¥ i iqned &5 g
4 " Vs {fdanufacturer) P Slgl" = {Representative!

F F; o : '._.,1’ S s,
NV YIS, . NB 7935
Date _/“”"/_L: MNamels Commissions 8

[National Board {incl. endorsements)?

M

(08/14;




FORM U-4 MANUFACTURER'S DATA REPORT SUPPLEMENTARY SHEET
As Required by the Provisions of the ASME Boiler and Pressure Vessel Code Rules, Section Vill, Division 1

X . . , Ok. 74131
1. Manufactured and certified by KEN'S WELDING LLC 6440 S. 57th W. Ave Tulsa

{Name and address of Manufacturer)

N HUDSON PRODUCTS CORPORATION 9660 GRUNWALD RD BEASLEY, TX 77417-8600
2. Manufactured for

{Name and address of Purchaser)

. . . UNKNOWN
3. Location of installation
(Name and address}
4. Type HORIZONTAL (NON-CIR) HEADER KW108H-A FR BK
-l {Horizontal, vertical, or sphere) {Tank, saparator, heat exch., etc.) (Manufacturer’s serial number}
20178430-2 REVD 2017
{CRN} {Orawing number} {Natfonal Board number} {Year built)
Data Report
item Number Remarks
Line 6(a) (b) FROMT HEAD - 1" THICK, 25.750" X8.8750"X 7.3125", WRAP .625"THK., END ..500" THK SA 516-70N

BACK HEAD - 1.0" THICK, 25.750"X 8.8750" X 7.3125", WRAP .625" THK, END ..5" SA516-TON

CHARPY EXEMPT PER UCS-66 AND UG-20 (f) WPS QUALIFIED IN PWHT&NO PWHT CONDITIONS IN ACCORDANCEWITHAPP.28

INSP.OPEN.(42) 1.00" X UNF. PLUG SHEET NO HYDRO TEST PERFORMED ON PARTS FABRICATION BY: KEN'S WELDING

DESIGN BY: OTHERS

_— :
Certificate of Authorizaiion: Type v No. 35,987 Expires AUGUST 28th 2018
4 / A
[ Iy it 74
pate L2347 Nome KEN'S WELDING LLC Sanec £ o
F 4 ) ; i{\4afvufacturer) ~{Aepresentative)
5
Date Commissions NB 7935

[National Board {incl. endorsemants)]

(08/14)




22 31354

CERTIFIED BY; HUDSON PRODUCTS CORPORATION |
HOUSTON, TEXAS

G MAWP| 500.Psl@ 250 °F|PASSES| 2
¥ (e °0
W' momr| -20 °fle] 500 Psi|HYDRO[650 PSIG
( °c)|@|( ) ( )

MFG. NO.| S17430-11A-A-1
SERVICE | EXPANDER/COMPRESSOR A/C

YEAR| 2017

P.0. NO. 4500753943 ITEM NO. A-301

Manufactured in accordance with Extruded Fintubes U.S.Patent No. 2,562,785; Serrated Fintubes 3,355,788:
Plate Fintubes-3,482,299. Plate Fins covered by ane of the following U.S. Palent No. 3,397,741 ., 3,438.433.




| - X35
cermiFiep BYy: HUDSON PRODUCTS CORPORATION

HOUSTON, TEXAS

'J? MAWP| 1440 PSl|@ 200  °F|PASSES| 4

5 e 0

W' mpbmr| -20 °Fle] 1440 Psi|HYDRO[1872 PSIG

( °c)|@| ) ( )
MFG. NO.| S17430-11A-A-2
SERVICE | NGL PROD COOLER
YEAR| 2017
P.0. NO. 4500753943 ITEM NO. A-302

Manutactured in aceordance with Extruded Fintubes U.S.Patent No. 2,562,785; Serrated Fintubes 3,355,788;
Plate Finlubes-3,482,299. Plate Fins covered iy ane of the following 1.S. Patent No. 3,397,741 , 3,438.433.
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SECTION 2. MATERIALS
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W, Do, Do, D31
Otws reqirsenarss:
yisus] sl Serensianad Pepection - abushiery
Fisitord 2 2088 ASTM 2630 . padelecicy
Hydrostts fl - et PIBLBITS 2970 paliSe - antabacsery
Popichan! magr wdiasm API 5L « axsadncmry
IDY Cacderat e LTvove. Fg.,
HGWMM%WW,MMM < . . .
TRINECKE ZELEZARNY, as.

Cgtrwes-Viowss ©
prae B iy

Sal: OOL0VEA B2 180
Soc DOA/SMIED 4

Prixnysiovi 1000, Siark Misio

739 81 TTinac m
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RIS Bpphmesily m
Heot No.: TISTTT - 22 pes, 814,08 &, 18805 kg
30928,30833,31014,31016,31012 31018,30807, 30988

Ths tubes &rs free of mamury conteminslion end o weld rapali waa perfomed,

DOeda mantoned In USC Unite werg comearisd o St Unke.
Appendbe Heal frgaimend mposi,

Tube No.: 30982,30068,350000,3000 1, 30688 30069, 30825, 31434,20923,30920,20824,30527 3003030901,

B0 % of capacity of @ve Chamy kupsct Maching was excasded 8i the Inpact Test Values (ses veities marked with ™ - by

Tha herdnezs fest velues in HBW confont io the request max. 22 HRC (max. 237 HBVY),
Wiom of geuge length of the tesalon 5 apesimen &0 @ room temparatiurg - 1.6 n
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02717/2017 From: AMERICAN ALLOY STEEL, IRC. To: PORT CITY METAL SERVICES
P.Ov#: 102077 5.0.¢: 564720 AR PLj: "5170788
Item: 2 (1 BC) 3/8" X 95" ¥ 4BO" EXISTING
TEST CERTIFICATE
ARCELORMITTAL PLATE LLC PAGE NQ: 01 OF 02
SHIP_ TO: ' FILE NO: 0284-01-43
AMERTCAN ALLOY STEEL MILL ORDER NO: 55864~001
C/O SKOL TRACK 21 MELT NO: U6453
6350 N ERIE AVE : 39
OWASSO OK 00000 : 12/28/15
SEND TO: al-c

T0:

AMERICAN ALLOY STEEL, IHC
P. O. BOX 40469
HOUSTON TX 77240-0469

STERL PLATE DIMENSIONS / DESCRIPTION

TOTAL PIECE
oTY GAUGE WIDTH LENGTH DESCRIPTION WEIGHT
1 .375" 9" 480" RECTANGLE 4901%

CTUSESTOHER INFORMATION
CUSTOMER PQ: 106416-0CK
PART NO, 1

SPECIFICATIONC(S)

THIS MATERIAL HAS B

BEEN  MANUFACTURED AND TESTED IN ACCORDANCE WITH PURCHASE
ORDER REQUIREMENTS AND SPECIEICATION{S}.

ASME SAS16 REV ED ¥R 13 GR 70 :
ASME SAS16 REV ED ¥R 13 v
mmsmmkwmum m4ﬂ¥ o
ASTM A516 2010 GR.70
AS™M AS16 2010 GR.65
ASTM A516 2010

SYSTEMS' FOR MANUFACTURE OF THIS PRODUCT ARE (ERTIFIED

EMENT
TO IS0 8001:2008 CBRTIE‘ICATE ¥O. 30130} AMD IS0 14001 2004
{CERTIFICATE NO. 48009).

CHEMICAL COMPOZITION (WIS} FOR ALL ELEMENTS EXCEPT H (PEM)

¢ MY P 8 cg s, WL G MO

MELT: 06453 J2z .96 .boe .007 .22 .30 .21 (11 .07
. Vi PI B AL CB
MELT 06453 .06z .00z 060z 032 .6p2

HANUEFACITURE
VACUDM DEGASSED

HE AT TREAT CONDITION

MATT,
OR - HEAT TREAT WO HQLD CO0L
TEST DESCRIPTION FEMP MINS MTHD
BL/TEST NORMELIZE 1680% g ALR COOL

WE HEREBY CERTIFY THE ABOVE
INFORMATION IS CORRECT?

ARCELORMITTAL PLATE LI.C
QUALITY ASSURANCE LABORATORY
139 MODENA ROAD

COATESVILLE, PA 19320




03/28/2016 From:AMERICAN ALLOY STEEL, INC. To: PORT CITY METAL SERVICES
P.O.#: 99127 S.0.#: 541935 AA PL#: 5167881
Item: 1 (1 PC) 5/8" X 120" X 480"
TAG: PO-99127
ArceiorMittal Bums Harbor Plate
QUALITY ASSURANCE U5 HWY 12 Bome Hidor, hdiang
REPORY OF AMO ANATLIES -
GHIPMENT HOL PFED CAR OR VESICLE MO,
803-08493 j 06-23-15 i CSS-CHGEO0-BNSF CSE 019081 PAGE &
| ABERICAN ALLOY STEEL INC ‘—xmm ALTOY STEEL INC
4 PO BOX 40469 il C/0 SKOL TRACK #21
L HOUSTON TX 77240-0469 | &350 N ERIE AVE
T Y OWASSO OK
© Q
" ] TwEn I TBGI.EJ l .
Of sema | opar HEAT na THGNESS | WOTHOROM (eRe T Woaa | PoINT £LonG. | ReD.
gl fmsen | do.| MITT INCHES  INCHES INCHES POUNDS PST PSI IN % %
QUALITY STEEL MELTED & MANUFACTURED IN THE U. 8. A.
LATES - ASTH A516-06 G .
PLATE X 516 R 70 PVQ, ASTK- & tre copy of the
A516-06 GR 65 PVQ, ASTM AS516-06 GR Certified a true co sl
60 PVQ, ASME BAS16 GR 70 PVQ 2013 - original, retained in ow fil.
EDITION, ASME SA516 GR 65 PVQ 2013 AMERICANALLOY STEEL, INC. |
EDITION, ASME SA516 GR 60 PVQ 2013 : Reviewed By:
EDITION, CH-V SA20S5 PLT L 15/12 DoV M

FTLBS AT -50F, VACUUM DEGASSED ---
PLT NORMALIZED & COOLED IN STILL
AYR ~-~ TEST CERTS ARE PREPARED IN ACCORDANCE WITH
PROCEDURES CUTLINED IN EN 10204:2004 TYPE 3.1
NO WELD REPATIR WAS PERFORMED ON BELOW PLATE(S)
Co# 103847-0K GH 354-4573A
PLATES HEAT TREATED - TEST SPECIMENS ATTACHED & YIELD STRENGTH @ .5% EUL

X031314 822433760 1 .625 120 480 10210 51800 76000 8 26

N 1650 DEG P - 30 MIN
{M55) MPST REF#:7

T OUENH TEMPERATURE TAEMPER T PERATURE N-NORMALIZE TEMPERATURE
: SO EREEY
SERAL PAT HEAT ARD TEST | ENERG! SHEARTRY G o RILy
NageR (NG| NUMBER e THOOESS hyee] SZE  |DI,
BiN INCHES mﬁlz_lt L N P )

XO3TIR T22M33760 T62S TV FULL L S50 38 @3 53

L CHERICAL ANALYBIE =Y
veoswses [T o | 2] 5 | a | o [ wloalw [ v] ala] » [ &l wls

§22M33760 .17 1.06 .017 .007 .312.223 .17 .05,010.003.002.034.0002 .002.005.001

#4IV1d
TN

HER:

on

:wme—m”n-mmmm«mmmhmmwwmmunnummu
wdnmm:m.muwmumwmuwmmmwmmum.lm
D. W. ELWOOD __ WNK

BHPLTRPT.TVF BUPY, QUALITY ASSURANCE

Q.A, APPROVE
By._féziﬂ_ 3/%/2P
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011813-A QT00228843
0041300200 1 176
K16 Avics s Ne.:
1408X00103W04 05.08.2074 LUSA
A2 Typs ol MEpESien SAcymant:
Inspaction certificate 3.1, EN 10204:2004
B4, 8Os 2888 813 2. %3 afz
Product, product Rmeslons, apsciicmion Cirantity Biwed doglgnation | Froduct 7 Blmensionad stadard
Seamiess Stes! Lins Fipes Hol Rollag 22 pes XS2PBLY R$1 SPEC 5L 45. EDITION
914088 RADBUPEL Y AP{ SPEC 5L 45. EDITION
6882510 % 0.500in 16805 kge Gr8 ASTIA A1CE/ATOBM $172011
ars ASTIA ATD&ATOBM 117201 1
Ge8 ABTM ASVASIM 02072
B Gr8 ASHME SAIONSATORM 071201 1
ASHAE B36.10 4072004

B0 Suppieamemiery coqpd GVAGHF:
ASME SABRSAS3M 2010 EDITIONZ011 ADDERDA, ASHE SAT0S/SAT08M 2010 EDITIONZ0 11 ADDENDA, AP MONCGRAM
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Material Test Report

COFFER® Coffer Corp.
o Heat Code: YR An AFGlobal Company
an =) Company
AFEFZB&] 13770 Industrial Rd. Houston, TX 77015
1SO 8001:2008 Certified Sales: (713) 868-4421 Fax: (713) 455-8366
Industrial Piping 1ps0003|PO: HP195608 | Sales Order: 138229 Line: 35
P, O. Box 581270 ftem Code: 0901300402-0021F thy Shipped: 20
Tulsa, OK 74158 ltem Desc; FLG 03.00 0900 WN RJ XH A105 NRM COFFR
Supplier: A3W STEEL Supplier Heat: 77143
Spec: ASTM A105/A105N-(13)/ASME SA 105/SA 105N-(13)8ection II Part A =~ Normalized
Element (%wt)  Ladie Product EPCRA  CAS# | Element (%ewt) Ladle Product EPCRA  CAS#
¢ Cazbon 0.19 i cr Chromium 0.07 v 7440-47-3
Mn Manganese 1.07 v 7439-96~5 ! Mg Molybdenum 5.03
p  Phosphorous 0.009 : v Vvanadium 0.003
s Sulphur 0.002 é ch Columbium 6.003
i Silicen 0.23 : C.E. 0.41
Cu Copoer 0.19 v 7¢40-30-8 } CuNiCrMoV 0.363
Ni Mickel 0.07 ¥ 7£40-02-0 | CzMo 0.10
Mechanical Testing : Heat Treat
Test Lab AEG iNorm. Temp. (F) 1675
Test Bar Size SACRIFICIAL PIECE iNoxm. (Ers) 1
HBW 146 - 146 ‘N¥orm. Cooling Type AIR
Elg (%) 34 iNorm. Location AFG
A (%) 70 :
Tensile Specimen Size (in) .492 : Other
Tensile (ksi) 77.4 icountry of Melt CaNADA
Yield (ksi) 49.7 gmf Y
Gauge Length 2 {Fully Xilled Y

product compliant with NACE MRO175 / ISO 15156 and WACE MRO103 latest edition and flange
dimensions to ASMZ B16.5 - 2013.

* No Weld repair performed.

+ Tadle Chemical Analysis results are reported from the raw materizl suppliers MTR.

* Forgings are capable of passing hydrostatic test compatible with the appropriate rating.

* Elongation taken from a round specimen.

* Yield strength was determined using the .2% offset method.

+ All material supplied under this oxder is certified to be free of mercury contamination and no
mercury bearing equipment was used in manufacturing, fabrication ox testing.

* When reported on MTR: Tensile Testing Per ASTM EB; Brinell Hardness Per ASTM E10; Charpy Testing
Per ASTM E23

* AF Global manufacturas materials according to a certified Quality Management System conforming
to ISO 9001:2008 and PED 97/23/EC, Annex 1, Section 4.3

The recording of false, ficitious, or frauculent statemant or eniries on this document may b3 runishatle as a faleny under federal statuls,

EPCRA Suppiler Nolification: This preduct may cantain one or mora texla chemlcals subjsct lo the seporting recuiromants of Section 313 of the Emargency Flanning and Cammurnily Right-lo-Know Act
(Titte 11 of the Superfund Amendments and Resutherizatien Act of 1985) and 40 C.F.R. Parl 372, Polsrtlally rep c amsi ted with a checkmark in the "EPCRA" column end & Chomical
Absiract Services (CAS) regislry numbsr [s provided for sach such chemieal In addilicn to the percent by welght of the chemleal present In this preduct 1 1s your rasponsibifity 2lane to determine whether
yeur facifity Is required i submit a Toxlc Releass Inventory Repert under EPCRA Section 313,

Cerification No.: 1132008 [tk
Certification Date:  9/3/2014 IER
lssued By: Juan Diaz Rina Sane - Metallurgical Lab Manager

This report Is Issuad In comglianca with the sequirements of EN10204 3.1/1S0 10474 3.1.b
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Material Test Report

COFFER? Coffer Corp.
s Heat Code: BEB An AFGlobal Company
an <! Company
AFEMB& 13770 Industrial Rd. Houston, TX 77015
SO 8001:2008 Certified Sales: (713) 868-4421 Fax: (713) 455-8366
Industrizal Piping IPS0003|PO: TP535871 lSa!es Order; 158710 Line: 80
P. ©. Box 581270 [tem Code: 0901300402-0021F | Qty Shipped: 8
Tulsa, OXK 74158 ltem Desc: FLG 03.00 03900 WN RJ XH Al0S5 NRM COFFR
Supplier: cMC Supplier Heat: 3066701
Spec: ASTM A105/AL105N- (14) /ASME SA 105/SA 105N-(15)Section IL Part A - Normalized
Element {%wt) Ladle Product EPCRA  CAS# | Element {%wt) Ladle Product EPCRA CAS#
c Carban 0.18 Mo Holybdenunm 0.016
¥n Manganese 1.02 ' 7439-96-5 1 V  Vanadium 0.00
b3 Phesphorous 0.011 ' Cbh Columbium 0.001
s  Sulphur 0.012 i B Boron 0.0001
gi Silicon 0.21 i C.B. 0.40
Cu Copper g.22 v 7440-30-8 } CuNiCrMoV 0.377
Ni Wickel 0.07 v 7440-02-0 | CrMo 0.09
Cr Chromium 0.07 v 7440-47-3
Mechanical Testing : Heaf Treat
Test Lab AFG iNorm. Temp. (F) 1675
Test Bar Size Sacrificial Piece éNorm. (Hrs) q
HBW 156 -~ 159 iWorm. Cooling Type AIR
BElg (%) 28 §Norm. Location AFG
RA (%) 49
Tensile Specimen Size (in) .492 : Other
Tensile (ksi) 80.9 {Country of Melt Usa
vield (ksi} 50.1 {EF Y
Gauge Length (inj 2 {Fully Killed ¥

Product compliant with NACE MRO175/IS0 15156-2:2009 Annex A (A.2,1.2, 22.,1,3).
Product compliant with NACE KMR0103-2012, Section 2.1.2 and 2.1.4

* No Weld rspair performed.

* padle Chemical Rnalysis results are reported from the raw material suppliers MTR.

* Tansile taken from a round specimen. Measurement of elongation after Zracture.

* Yield strangth was determined using the .2% offset method, unless otherwise specified.

* B1l material supplied under this order is certified to be free of mercury contamination and no
mercury bearing equipment was used in manufacturing, fabrication or testing.

* When reported on MTR: Tensile Testing Per ASTM EB; Brinell Hardness Per ASTM E10; Charpy Testing
Per ASTM E23

* AF Global manufactures materials according to a certified Quality Management System conforming
tc IS0 9001:2008 and PED 2014/88/EU, Annex 1, Section 4.3

Unless otherwise noted on PO, Dimensions of all standard pipe flanges and flange fittings (WPS 1/2
te WPS 24) per ASME B16.5-2013 , large diameter steel flanges (NPS 26 to €0) per ASME B16,47-2011,
Orifice flanges per ASME B16.36-2015.

The recarding of felse, fictitious, or fraudulent stalament cr entrizs on this docurnent may be punishable as a felany under federal slatuta.

EPCRA Supplier Ncurcahon This pmducl may ccnlaln one or mare foxic chernicals subject to the repording requirements of Seclion 313 of the Emergaoncy Planning and G ity Righl-ta-Know Ast
{Tlle 1it of the dund ’ and Ri ion Act of 1986} and 40 C.F.R, Part 372, Poleniially reponiable chemicals are Indicaled with a chackmark In Ihe “EFCRA” column and a Chemical
Abstract Services (CAS) registry number Is pravided for each such chemical in addilian lo e percent by weight of the chemical present in his preduct. It Is your responsibility alene to delemine whether
your facility is requited to submil a Toxic Release Inveniory Repont under EPCRA Section 313,

Certification No.: 1273398 i
Certification Date:  3/31/2017 e
Issued By: John Sauceda Rina Sane - Metallurgical Lab Manager

This raport Is Issued In compliance with the requirements of EN10204 3.1 /1SO 10474 3.1.b
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Ord# 675143-81; PO# 0552002, H# 63M; 1

000 TH COUPL A105N 59304

L1 - INDUSTRIA MECCANICA LIGURE 8.P.A COMPANY WITH QUALITY
via Glancario Farina, 25 - 16030 Casarza Ligwre - OF - [TALY SYSTEM ISO $001: 2008 CERTIFIED
Tol. +38 0185 467681 - Fax +39 0185 466510 - E-mall guatity.imi@erdnagroup.com 8Y RINA
MATERIAL TEST DEPARTHMENT CERT. W°2391iS
! INSPECTION CERTIFICATE EN 10204:2004 1 3.1 Ny 24045 Dated  30.04.2013 1
i Purchase Order Wr 4022
ftem Kr 050
Packing List Hr 536
| e o Involeo Nr 491
Heat Codo Heoat Nr Quantity Dascription
} 83M 12/71843 1.260,00 FITTING COUPLING THRD NPT BM 1" A105N
Element - C St Mn $ P Cr Ni Mo Ti Cu
ASTM A105 (LADLE) 0,200 0,200 0,880 0,010 0,014 0,130 0,060 0,020 0,020 Q0,180
Etamant v Nb N AL C.E. FRE
ASTM A105 (LADLE} 0,003 0,003 - 0,026 0,407 -
Tant speciman Shape Tensile Yeid Strenght>0.2%  Yeld Stranght »1% Blangstion Reduction of area
Sect. mm2  Langht mm =0 - 2= M/mm2 N/mm2 N/mm2 %' %
122,65 50,00 1 520,80 331,0 - 330 57,0
HARDNESS IMPACT TEST
HBW TYPE Test specimen © 1outs 2-Joule 3Noule
154,0 - 160,0 v 10x10mm -10 83 68 60
[Heat trestment {Normalized at BBO"920C / Air Cool

] ELECTRIC FURNACE ]

Dimenslon in accordance

ASME B16.11 Ed.2011 - ANSVASME B81.20.1 £0.1992 - MSS SP25 £d.2008 - NACE MR 0175 1SO 15156
Ed.2008- NACE MR 0103 Ed. 2012 - SUPPLIED MATERIAL MEETS SPECIFICATIONS AND P.O.

REQUIREMENTS

[ Materts! In accordance  |ASME SA ASTMA105-11a |
| Visual & Dimensional | SATISFACTORY | orgin | EUROPEAN UNION I Gur Rat. [2012-26201-0000222-0050 |
Nates -
QUALITY CONTROL DEPT. INSPECTION AUTHORITY MANUFACTURER'S SYMBOL
* Boris Fizzott

Bone e

ML or @

Page 4
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N ' Form TC1: Reviaion 2: Dats 23 Apr 2014
P 12400 Highway 43 Norif, Axis, Alzbems 38505, Us
|20 21 y
R Cugtomar: : .| ¥alll Ordor No. 41-482852-05 12
B AMERICAN ALLOY STERL, ING, Freduct Dezoription: ASME SAS16-TO/SAS16-8EBAS16-60(15) Ship Date: 11 Nov 18 | Cart No: 081681764
Zo 2.0, BON 40488 . ASTM AB16-70/A516-D5/AB10-80(10NE) Cert Dato: 19 Nov 18 | (Page 1 of 1)
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s TR
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m ) Tosied Placog: Tonalles: Charpy Impact Testa
=9 Heat Ploce |Toséed - Tet; Y8 | UTS [%RA] Eiong % | Tat | Haroness | Abs. Enorgy{FTLB)| - % Shear Tat | T8t | 18t BOWIT
b td . |Teickness © Leel-(KSN | (e Zn 8n | DI 12 3 A 1 2 3 Avg [Tmp| Dir | 8% | Tmp%Shr
£ . |WeamsE jBge 1.008 (DISCRT) (& BT 102 106 68 82 BeF L.
L =D esess  |eor 1.007 (RIBCRT) clas i 2 |7 48 74 T8 a7 L80F L 1o,
W._ WBJ727 008 1.007 (DISCRT) Cl4e 73 20 {7 g2 76 70 79 -80F L 10.
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H XILLED STEEYL .
w HERCURY 18 NOT A METALLURGICAL COMPONTHYT| OF THE STEEL AND WO MBRCURY HWAS INTENTIONALLY ADDED DURING THE HMANUFACTURE
iy OF THI8 PRODUCT,
CEV (LIW) = C + MN/6 + (CRHMO#V) /5 + (NT+QU) /15
MTR EN 10204:2004 THSPECTION CERTIFICATE| 3.1 COMPLIANT
L. 1003 MELTED AND MBANUFACTURED IN THE USA.
o WELD REPAIRING HAS NOT BEEN PSRFORMGD
« O NORMALIZED PLATES. HEARTED AT 1665F FOR | 44 MINUTES,
.nnw Qh TEST COUPONS TAKEN FROM HERT TREATED PLATE.
H PRODUCTS SHIPPED: .
V6727 DOG 6690556 PCES: 1, 1p9; 13068 163658 207 8650493 PCES i, LBS: 13068
n WEJ658 BO6 5620492 PCES: 1, LBS: 13068 weJ727 D06 §650480 PCES: 1, LBS: 13068
m WEJ638 BO6 6690485 PCES: 1, LBS:| 13068 ~E6T658 BOT 6550489 FCES: 1, LB3: 13068
£ WeJB58 BDE 5690406 PCES: 1, LBS: 13068 AB8J658 BO7 6690488 PCRES: 1, 1LBS: 13068
mw_ H6J658 BOG 6690484 BCE3: i, LBS: 13068 R6J658 807 §6904RB7 PCES 1, LBS; 13068
-
a3
ER KENS WELDING HT#W6J658
- POHKWTP SL#B07 Cettified & tros capy of ihe
- sO#324327 ITEM#1  10PCS original, retained in'our file,
d SO 3 3
oo AMERICAN ALLOY STEEL, INC.
= Y Reviewed By
o~ b 4f N 7 o
m .’ L.k - ZDH
5o
Q v W
_ﬂ_ D
g A WE HEREBY CERTIFY THAT THIS MATERIAL WAS
- 58N ) Cutt Part it TESTED.IN ACCORDANCE WITH, AND MEETS THE Justin Ward
s REQUIREMENTS OF, THE APPROPRIATE SPECIFICATION SENIOR METALLURGIST - PRODUCT
Q.
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- lo MM
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03/28/2016 From:ANERICAN ALLOY STEEL, ITHC. To: PORT CITY METAL SERVICES
P.O.#: 95127 S.0.4%#: 541935 AA PL#: 5167881
Item: 1 (1 PC) 5/8" ¥ 120" X 480"

TAG: PO~-99127
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60 PVQ, ASME EAS16 GR 70 BVQ 2013 origioal, retained i owr file.
EDITION, ASME Sh516 GR 65 BVQ 20132 AMERICAN ALLOY STEFL, INC.
EDITION, ASME SA516 GR 60 EVQ 2013 i ; E}me‘w By:
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M0 WELD REPAIR WAB PERFORMED ON RBELODY PLATE(S)
TO 103847-0K GE 354-43732

PLATEE BEAT YREATED - TEST SPRCIMENS ATTACHED & YIGLD STRENGTS 6 5% BOL
Z033314 822133760 1 .625 120 289 10210 51200 75000 & 26
N 1630 DEG T ~ 30 MINV
{55} MPET REFH:7
QDS S O ST T-TEMPER TELPERATURE IHORMALIZE TEFERATIRS
o - CHRIT Y DIpALy
SERAL rat AT . M= NIROT T LES AT oo 0
Fori-CRN o] Y ﬁ L= e e Inﬁri:? C”1°1 “'2 —E“’n ] _ ﬂ:‘&;) 3 m:a:’ :\I,_i,ﬂ.g
EUSESTE FZILATICO TBRSTTN T FOEN B oS50 S8 I 5 g -

1 CHZRTAL ANAL YESD | =35
e g el wm el s T o]l e lwloa]lw] ] alal 5 [ o] s e ey
8221833780 .17 1.0G6 .017 .007 .312.223 .17 .05.030.003,002.034.0002 .002.005.001 fgﬁ
E‘I
55
z
HF oy

T ey e B £30vE RO 09 & B3 $nd 6oiTest Koy ¢f ootrt 1omets eomictaed B o Moot by Arssioranid Bums Herbor end o2 10 B eangioin vty
EpLTTanty & 0 cpaslicaton ey stovs. Ths (ool rspedd cantad o e erd mund by Goammsd bisd vt ey edequent i Ery e s, r:;;‘:c}::!‘.,

DT W, mLNOOD _ WNK
ESFLIRPTIR BURY, CRAUTY ASSURAICE =

R SRS

Q.A. APPROVE
G 2

By, L Qﬁfe5




kY

oy S
iy i

H

et SETF
WU O

LEPOR L Ay .
iR AG 5
S ECE

Yia Gtancario

DIATERIAL TEST DERPARTVENT

LOLL. - INPUSTRIA MECTANICA LICURE 8.2,
Forlna, 25 - 16030 Cooarzo Ligiws
Tal. +38 0188 4567231 - Fox +39 8135 426510 - E-ninll quality

SORPANY WITTH GUALITY
JVETEN IS0 9001 2068 SERTIFIID
BY RINA
CEET. W 2%

3

E RISPECTION CERTIRFICATE BN 16284:200.17 3.1

Mp 24045 Daoled  30,04.2013 l

Purchaso Ordor My 4022
o M 030
Bagling Lot ol 536
l e o insoles 3 494
Hozt Soda Hogs M Cuantity Baesrigien
83 12/71843 1.230,00 FITTING COUPLIMNG THRD NPT Bk 1° A105M
Elormont B 8l Cin $ P v 3 i [dfed Tl Cu
ASTM A105 (LADLE) 0,200 0,200 0,250 0,010 0.014 0,120 0,630 0,020 0,020 0,180
Somomt | v @ A YT
ASTM A105 (LADLE) 0,003 0,003 - 0.026 0,407 -
Tost spocimon Shaza Tonolo Vold Swenghi > 021 Void Choaghl =1l Efongulen Rodustion of aran
Soct.m2  Longhi mm =0 «2n] w2 Ymm2 Nmm2 Pl %
122,65 £0,00 1 520,G 331,0 - 33,0 57,0
T T nRDNESS T TIPACT TEST
HBW TIRE Faci opochmon k™ i~Jouin adouio ks
84,0 - i80,0 v 10x310mm -0 63 33 60

| Hoat woatment

{Normalized at 880°920T 7 Air Cool

| ELECTRIC FURNACE |

Uimonolen in cecordanco

ASME B16.11 Ed.2011 - ANSVASME 81.20.1 £4.18982 - MSS SP25 £4.2008 - NACE MR 0175 1SO 15153
Ed.2008- NACE MR 0103 Ed. 2612 - SUPPLIED MATERLAL MEETS SPECIFICATIONS AND P.O.

REQUIREMENTS
otoriol In scsordonea | ASME SA ASTM A105-11a |
| Visual & Bimoncional | SATISFACTORY | origin | EUROPEAN UNION | ourmcr | 2012-22201-0000222-0050 |
doles  —
[
QUALITY CONTROL DEPT, INSPECTION AUTHORITY MANUFACTURER'S SYMBOL
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W!iEBCD MATERIAL TEST REPORT

INDUSTRIES

Sold To: 6070000 Ship To: 6070000

HUDSON PRODUCTS CORP. HUDSON PRODUCTS CORP. 0

9660 GRUNWALD ROAD 9660 GRUNWALD ROAD 43

BEASLEY TX 77417 BEASLEY TX 77417 51? 03?
ik

Purchase Order: 118037

Sales Order: 214698 CgEa(t::EzuA/[%D,;%LEASED

Material: A13010000830 A/SA 214 ERW 10000D 083M .~ Signedl .

Delivery / File Nbr: 80366839

Description: ASTM A214-96(12) ASME SA214 2015 ERW ~~
CARBON STEEL TUBING.

Test: FLATTENING TEST PASSED. REVERSE FLATTENING TEST PASSED. ’FLANGE TEST PASSED.’NDT
ELECTRIC TESTED TO ASTM A450 OR A1016 & APPLICABLE TEST METHOD E309 OR E426, ./~

Heat Number: WAB617923 ~
%

CARBON LDL 0.070 ~

MANGANESE  LDL 0.360 7

PHOSPHORUS LDL 0.010”

SULFUR LDL 0.005 7~

Ultimate (PS1 )

Yield (PSI )

Elongation (%)

Hardness (RB ) 51/ 517

Manufactured in USA .~

Date: 04/11/2017

Webco Industries, Inc. certifies that the material described was manufactured and tested and/or
inspected in accordance with the specification and fulfills requirements in such respect.

This document conforms to the requirements of Specification EN 10204 Inspection Document Type 3.1.
'"—This, document was prepared by means of electronic prg_gessing and is valid without signature.

Tony Stubblefield
Quality Manager
TSTUBBLE@WEBCOTUBE.COM

201 S. Woodland Dr.
Sand Springs OK 74063

S5 s /o X O3 mudx 307 SA-24 TubEs

Webco Industries | 9101 W 21st Street | Sand Springs, OK 74063 USA | (918)245-2211




3

W(\ EBCO MATERIAL TEST REPORT

INDUSTRIES

Sold To: 6070000 Ship To: 6070000
HUDSON PRODUCTS CORP. HUDSON PRODUCTS CORP.
9660 GRUNWALD ROAD 9660 GRUNWALD ROAD

BEASLEY TX 77417 BEASLEY TX 77417 [44503/2
| 5 N{ﬂ

Purchase Order: 118037
Sales Order: 214698 / CHECKED AND RELEASED

Material: A13012500600 A/SA 214 ERW 12500D 060M .
Delivery / File Nbr: 80364840 Signed

Description: ASTM A214-96(12) ASME SA214 2015 ERW /
CARBON STEEL TUBING.

e
Test: FLATTENING TEST PASSED./REVERSE FLATTENING TEST PASSED. FLANGE TEST PASSED.”NDT
ELECTRIC TESTED TO ASTM A450 OR A1016 & APPLICABLE TEST METHOD E309 OR E426. .~

Heat Number: WA701866 7
%

CARBON LDL 0.060 7
MANGANESE  LDL 0.350 7
PHOSPHORUS LDL 0.007 7
| SULFUR LDL 0.003
Ultimate  (PSI )

Yield (PSI )

Elongation (%)

Hardness (RB ) 50/ 527
Manufactured in USA /

Date: 03/27/2017

Webco Industries, Inc. certifies that the material described was manufactured and tested and/or
inspected in accordance with the specification and fulfills requirements in such respect.

This document conforms to the requirements of Specification EN 10204 Inspection Document Type 3.1.
This document was prepared by means of electronic proclessing and is valid without signature.

Tony Stubblefield
Quality Manager
tstubble@webcotube.com

201 S. Woodland Dr.
Sand Springs OK 74063

/7785 4 50 % Omo x 30 Sa-2/Y Tohes

Webco Industries | 9101 W 27st Street | Sand Springs, OK 74063 USA | (918)245-2211
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SECTION 3. NON-DESTRUCTIVE EXAMINATIONS
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Visible Liguid Penetrant Report Form

Technician [m\f\u{ C Juens Date 5/5/727/! 7

Level T Time

Penetrant_ 57— L2 Customer

Remover__U/He/? CustomerP.0. 430 -5z
Developer Batch# )0 ~0 b KW.LLC W.0. Kluo~108 e

Material type and thicknessSA-5le76  Al] \pu'k—’ @d@@s Before beldng

ketch Accept i

w

Reject




\

Tark
1k

cian /_amm,, C)Uuu(\j

T
57~L2
Remover (WAteR

Developer Batch# {0} ~0 b

rac

level

Panatran:

Material tvpe and thickness SA- 51b70 4

=)
211
!
Naie 3;«/;27’ 17
Time

Customer P.O. 43¢ "%f
KW.LLC. W.0. Kuw-lo® H-2

AL P(%'\«#P P,C‘Sé’b Belre weldog

aah

T

o

Azce pll [P
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iguid Penetrant Regport Form

Removar Wl

Custarmer P.0,_430-1

Developar Baich# (L10~-0b

CWLLLCOW.0. K ~logH - 1R

Material ivpe and thickness 38-81b70W M er} Ave @z\gjeﬁ 4 fechwnenits r—QvS%ku@bf,

Accapt, i =
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Remover  Well Custamer 2.0, 430~-9
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Developer Batchi# (210-Ols WG W0, R ~1O8H -4

Material type and thickness_ Slle 76 & M piste édgﬁécé_ﬂ%-\ccwﬂef%s
Pt weld |

=

R@je@&:

Accepi b










.&N%* -

ke







SECTION 4. CALCULATIONS



Project Doc/Revi#t: $17430-HC1-Rev(

Page 1.aof 5

Smithco Engineering

va.i

Customer: UOP Russell Job: 17B430
Service: NGL Prod Cooler ltem: A-301
Plant: Page: 1ofb
Revision: 0
PO No: J-447 P.Q. 4500753943
Doc.No.: H 1 Plug Header Calculations
TUBES 2015 ASME VIII, Div. 1, App. 1, Eq. (1)
SA-214 WLD
P Design Pressure 500 psig
Ro OQutside Radius 0.625 in
Sd  Allowabie Stress at 250 F 11400 psi
Sa Allowabie Stress at 70 F 11400 psi
E Longitudinal Weld Eff 1 =~
CA  Tube Corrosion Allowance 0 in
t  Tube Thickness 0.06 in
EMB Embedded Groove Depth 0 in
{(min) =P*Ro/(Sd*E+0.4*P)+CA 0.0269 in
MAWP(hot & corr)  =(t-CA)*Sd"E / (Ro-0.4*(1-CA)) 1138.10 psig
MAP(new & cold) =t*"Sa*E/ (Ro-0.4*t) 1138.10 psig
NOZZLES App. 1, Eq. (1)
Ri Inlet Outside Radius 43125 in
ti  Inlet Nozzle Wall (0.5 * 0.875) 0.4375 in
Ro  Outlet Outside Radius 43125 in
to OQutlet Nozzle Wall (0.5 * 0.875) 0.4375 in
Sd  Allowable Stress at 250 F 17100 psi
Sa Allowable Stress at 70 F 17100 psi
E Longitudinal Weld Eff 1~
CA Nozzle Corrosion Allowance 0.0625 in
inlet Pipe SA-106,B,SMLS
t(min) =P*Ri/ (Sd*E+0.4*P)+CA 0.1871 in
MAWP(hot & corr)  =(ti-CA)*Sd*E / (Ri-0.4*(ti-CA)) 1540.54 psig
MAP(new & cold) =ti*Sa*E / (Ri-0.4"i) 1808.16 psig
Outlet Pipe SA-106,B,SMLS
t(min)  =P*Ro / (Sd"E+0.4*P)+CA 0.1871 in
MAWP(hot & corr)  =(to-CA)"Sd*E / (Ro-0.4*{to-CA)) 1540.54 psig
MAP(new & cold) =to*"Sa*E/(Ro-0.4"0) 1808.16 psig
Flanges SA-105
MAWP(hot & corr) ASME B16.5at250 F 667.50 psig
MAP(new & cold) ASME B16.5at70F 740.00 psig
Designer: | ME Date: | 1/18/2017 | Chkd By: | Date: |




Project Doc/Revi#: $17430-HC1-Rev0
Page 2 of 5

Smithco Engineering

Customer: UOP Russell Job: 17B430
Service: NGL Prod Cooler tem: A-301
Plant: Page: 20fb
Revision: 0

PO No: J-447 P.O. 4500753943

Doc. No.: H 1

TUBE, PLUG, AND COVER PLATE

NOZZLE Plug Header Calculations

App. 18, Figure 13-2(a), Sketch (7) & 13-9(b)

SA-516,70,N
new & cold hot & corr
P Design Pressure 500 psig
CA  Header Corrosion Allowance 0.0625 in
h  Maximum Vertical Span 40625 41875 in
H Horizontal Span 7.625 7.75 in
a =H/h 1.8769 1.8507 ~
t1 Cover Plate 0.875 0.8125 in
t2  Tubesheet 1.125 1.0625 in
t22  Plugsheet 1.125 1.0625 in
11 =t17312 0.0558 0.0447 in"3
2 =t2~3/12 0.1187 0.1000 in?3
122 =t2273/12 0.1187 0.1000 in"3
K =(2/Ma 3.9891 41387 ~
k1 =l22/12 1.0000 1.0000 ~
k2 =(122/11)a 3.9891 41387 ~
K1 =2k2+3 10.9783 11.2774 -~
K2 =3k1+2k2 10.9783 11.2774 =~
N =K1K2-k2"2 104.6096 110.0508 ~
S Allowable Stress at 70 F & 250 F 20000 20000 psi
d  Plug Thread Pitch Dia at 1.376 Thread 1.3209 1.3208 in
p Horizontal Tube Pitch 2.5625 2.5625 in
e Ligament Efficiency of Tube/Plugsheet
=1-d/p 0.4845 0.4845 ~
COVER PLATE new & cold hot & corr
Sm  =Ph/4t1({act)*{4-[2+K(5-a"2)}/(1+2K)) 1811 1985 psi
(SEYN  =P(t1/2)/2411*[-3H"2+ 2h"2* (1+2a"2K)/(1+2K]] -11007 -13109  psi
(Sb)Q  =Ph2(t1/2)/1211*(1+2a"2K)/(1+2K) 17470 21010 psi
(Sm+Sb)N  Membrane + Bending at Midpoint 12818 15094 psi
(Sm+Sb)Q  Membrane + Bending at Corner 19282 22995 psi

Box 1
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Revision: 0
PO No: J-447 P.O. 4500753943
Doc. No.: H 1 NOZZLE Plug Header Calculations Box 1
TUBE/PLUG new & cold hot & corr
Sm =PH/2t2(act)fe 3497 3764 psi
(Sb)M  =Phr2(t2/2)/12127([1+K(3-a"2)}/(1+2K)}/e -814 -657 psi
(Sb)Q  =Phr2(t2/2)1212*(1+2a"2K)/(1 +2K) 10569 12286  psi
(Sm+Sb)M  Membrane + Bending at Midpoint 4311 4420 psi
(Sm+Sb)Q  Membrane + Bending at Corner 12263 14109 psi
STAY PLATE new & cold hot & corr
t4  Stay Thickness 0.375 0.25 in
ep Stay Ligament & Weld Eff 0.7 0.7 ~
t(min) =Ph/2S*[2+K(5-a"2)}/(1 +2K)/ep+2CA 0.1937 in
END PLATE Figure UG-34(g) & Eqg. (3)
new & cold hot & corr
d Minimum Span 4.0625 4.1875 in
D Maximum Span 7.625 775 in
7 =3.4-2.4d/D (Max 2.5) 2121 2103 ~
C [Per 13-4(f))] 0.2 02 ~
P Design Pressure 500 psig
S Allowable Stress at 70 F & 250 F 20000 20000 psi
E [Per 13-5, Endnote 99] 1 1 0~
t End Plate Thickness 0.5 0.4375 in
CA Header Corrosion Allowance 0.0625 in
0.4919 in

t{min

=

—d*sqrt(ZCP/SE)+CA
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Doc.No.: H 1

TUBE, PLUG, AND COVER PLATE

SA-516,70,N

P
CA
h
H

a

1
t2
t22
A
12
122
K
k1
k2
K1
K2

o anZ

COVER PLATE

(SHN
(Sb)Q
(Sm+Sb
(Sm+Sb

0ZzZ0

RETURN Plug Header Calculations

Design Pressure

Header Corrosion Allowance

Maximum Vertical Span

Horizontal Span

=H/h

Cover Plate

Tubesheet

Plugsheet

=t113/12

=t2"3/12

=t2273/12

=(12/11)a

=122/12

=(122/11)a

=2k2+43

=3k1+2k2

=K1K2-k2"2

Allowable Stress at 70 F & 250 F

Plug Thread Pitch Dia at 1.375 Thread

Horizontal Tube Pitch

Ligament Efficiency of Tube/Plugsheet
=1 —d/p

=Ph/2t1{act)
=P(U1/2)/1211°[-1.6HA2+h"2"(1+2°2K)/(1+K)]
=Ph*2(t1/2)/1211*(1+a"2K}/(1+K)
Membrane + Bending at Midpoint
Membrane + Bending at Corner

new & cold hot & corr

500
0.0625
8.5 8.625
3.125 3.25
0.3676 0.3768
0.5 0.4375
1.375 1.3125
1.375 1.3125
0.0104 0.0070
0.2166 0.1884
0.2166 0.1884
7.6459 10.1739
1.0000 1.0000
7.6459 10.1738
18.2918 23.3478
18.2918 23.3478
276.1307 441.6125
20000 20000
1.3209 1.3209
2.5625 2.5625
0.4845 0.4845
new & cold hot & corr
4250 4929
2344 563
16993 21257
6594 5492
21243 26185

App. 13, Figure 13-2(a), Sketch (1) & 13-7(a)

psi
psi
psi
psi
psi

Box 2
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Revision. 0
PO No: J-447 P.O. 4500753943
Doc. No.: H 1 RETURN Plug Header Calculations Box 2
TUBE/PLUG new & cold hot & corr
Sm =PH/2t2(act)/e 1173 1278 psi
(SHYM  =Phr2(12/2)/1212*[-1.5+(1 +a"2K)/(1+K))/e 24939 -28547  psi
(Sb)Q  =Phr2(t2/2)/1212*(1 +ar2K)H{1+K) 2247 2362 psi
(Sm+Sb)M  Membrane + Bending at Midpoint 26112 29825 psi
(Sm+Sb)Q Membrane + Bending al Corner 2815 2981 psi
STAY PLATE new & cold hot & corr
14 Stay Thickness 0 0 in
ep Stay Ligament & Weld Eff ~
t(min) 0.0000 in
END PLATE Figure UG-34(g) & Eq. (3)
new & coid hot & corr
d Minimum Span 3.125 325 in
D Maximum Span 8.5 8.625 in
7 =3.4-2.4d/D {Max 2.5) 2.500 2,496 ~
C [Per13-4{f}] 0.2 0.2 -~
P Design Pressure 500 psig
S Allowable Stress at 70 F & 250 F 20000 20000 psi
E [Per 13-5, Endnote 99] 1 1 -~
t End Plate Thickness 0.5 0.4375 in
CA Header Corrosion Allowance 0.0625 in
0.4255 in

t(min

Rewl

=d*sqrt(ZCP/SE)+CA
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Plant: Page: 10fb
Revision: 0
PO No: J-447 P.O. 4500753943
Doc. No.: H 2 Plug Header Caiculations
|
TUBES 2015 ASME VI, Div. 1, App. 1, Eqg. (1)
SA-214,WLD
P Design Pressure 1440 psig
Ro Outside Radius 0.5 in
Sd Allowable Stress at 200 F 11400 psi
Sa Allowable Stress at 70 F 11400 psi
E Longitudinal Weld Eff 1~
CA  Tube Corrosion Allowance 0 in
t Tube Thickness. 0.083 in
EMB Embedded Groove Depth 0 in
t(min) =P*Ro/(Sd*E+0.4*P)+CA 0.0601 in
MAWP(hot & corr)  =(t-CA)*Sd”E / (Ro-0.4*(t-CA)) 2026.99 psig
MAP(new & cold) =t*Sa*E/(Ro-0.4™) 2026.99 psig
NOZZLES App. 1, Eq. (1)
Ri Inlet Outside Radius 1.75 in
ti  Inlet Nozzle Wall (0.3 ¥ 0.875) 0.2625 in
Ro OQutlet Outside Radius 1.75 in
to Outlet Nozzle Wall (0.3 * 0.875) 0.2625 in
Sd  Allowable Stress at 200 F 17100 psi
Sa Allowable Stress at 70 F 17100  psi
E Longitudinal Weld Eff 1~
CA Nozzle Corrosion Allowance 0.0625 in
Inlet Pipe SA-106,B,SMLS
t(min) =P*Ri/(Sd*E+0.4*P)+CA 0.2051 in
MAWP(hot & corr)  =(ti-CA)*Sd*E / (Ri-0.4(ti-CA)) 2047.90 psig
MAP(new & cold) =ti*Sa’E / (Ri-0.4"ti) 2728.72 psig
Outlet Pipe SA-106,B,SMLS
t(min) =P*Ro/{Sd*E+0.4*P)+CA 0.2051 in
MAWP(hot & corr)  =(to-CA)*Sd*E / (Ro-0.4*(to-CA)) 2047.90 psig
MAP(new & cold) =to*Sa*E/(Ro-0.4*to) 2728.72 psig
Flanges SA-105,N
MAWP(hot & corr) ASME B16.5 at 200 F 2035.00 psig
MAP(new & cold) ASME Bi6.5at70F 2220.00 psig
Designer: | ME | Date: [ 1/19/2017 | Chkd By: | | Date: |
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NOZZL.E Plug Header Calculations Box 1

Doc. No.: H 2

TUBE, PLUG, AND COVER PLATE

SA-516,70,N

p
CA
h

H
a
t1
t2
{22
11
12
122
K
k1
k2
Ki
K2

® T aoanZ

COVER PLATE

(SH)N
(Sh)Q
{Sm+Sb
(Sm+Sb

0Z0D

new & cold
Design Pressure
Header Corrosion Allowance
Maximum Vertical Span 3.375
Horizontal Span 2.875
=H/h 0.8519
Cover Plate 0.625
Tubesheet 1
Plugsheet 1
=t173/12 ‘ 0.0203
=t273/12 0.0833
=t223/12 0.0833
=(I2/11)a 3.4892
=l122/12 1.0000
=(l22/11)a 3.4892
=2k2+3 9.9784
=3k1+2k2 9.9784
=K{K2-k2"2 87.3935
Allowable Stress at 70 F & 200 F 20000
Plug Thread Pilch Dia at 1.125 Thread 1.0787
Horizontal Tube Pitch 2.3125
Ligament Efficiency of Tube/Plugsheet

=1-d/p 0.5335

new & cold
=Ph/2t1(act){3-[6+K(11-a*2)}/(3+5K)} 3706
=P(11/2)/2411*[-3H*2+2h"2* (3+5a"2K)/(3+5K)) -6772
=Ph"2(11/2)/1211*(3+5a*2K)/(3+5K) 16080
Membrane + Bending at Midpoint 10478
Membrane + Bending at Corner 19786

hot & corr
1440
0.0625
3.5

3
0.8571
0.5625
0.9375
0.9375
0.0148
0.0687
0.0687
3.9683
1.0000
3.9683
10.9365
10.9365
103.8602
20000
1.0787
2.3125

0.5335

hot & corr
4274

-9269
21451
13542
25725

App. 13, Figure 13-2(a}, Sketch (8) & 13-9(c)

psig
in
in
in

~

psi
psi
pst
psi
psi
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Doc.No.: H 2 NOZZLE Plug Header Calculations Box 1
TUBE/PLUG new & cold hot & corr
Sm =PH/2t2(act)/e 3880 4318 psi
(Sb)M  =Phr2(t2/2)/1212*{[3+K(6-2%2)}/(3+5K)}/e 16091 19676 psi
(Sb)YQ =Ph»2(t2/2)/1212*(3+5a"2K)/(3+5K) 6281 7722 psi
(Sm+Sb)M  Membrane + Bending at Midpoint 19971 23994 psi
(Sm+Sh)Q Membrane + Bending at Corner 8351 10026 psi
STAY PLATE new & cold hot & corr
t4  Stay Thickness 0.625 05 in
ep Stay Ligament & Weld Eff 0.7 0.7 ~
tmin)  =Ph/2S*[6+K(11-a"2))/(3+5K)/ep+2CA 0.4933 in
END PLATE Figure UG-34(g) & Eq. (3)
new & cold hot & corr
d Minimum Span 2.875 3 in
D Maximum Span 3.375 35 in
Z =3.4-2.4d/D (Max 2.5) 1.356 1.343 ~
C [Per13-4(f)] 0.2 02 -~
P Design Pressure 1440  psig
S Allowable Stress at 70 F & 200 F 20000 20000 psi
E [Per 13-5, Endnote 99] 1 1~
t End Plate Thickness 0.5 0.4375 in
CA Header Corrosion Allowance 0.0625 in
0.4797 in

t(min

=

=d*sqrt(ZCP/SE)+CA
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RETURN Plug Header Calcuiations Box 2

Doc. No.: H2

TUBE, PLUG, AND COVER PLATE

SA-516,70,N

=
CA
h

H

a

t1
12
t22
B
12
22
K
k1

ke

K1
K2

T oW

COVER PLATE

{Sb)N
(Sb)Q
(Sm+Sb
(Sm+Sb

0ZD

Design Pressure

Header Corrosion Allowance

Maximum Vertical Span

Horizontal Span

=H/h

Cover Plate

Tubesheet

Plugsheet

=t173/12

=t2"3/12

=t223/12

=(12/1M)a

=122/12

=(122/11)a

=2k2+3

=3k1+2k2

=K1K2-k2"2

Allowable Stress at 70 F & 200 F

Plug Thread Pitch Dia at 1,125 Thread

Horizontal Tube Pitch

Ligament Efficiency of Tube/Plugsheet
=1-d/p

=Ph/4t1(act)*{4-[2+K(5-a"2)}/(1+2K)}
=P(t1/2)/2411*(-3H42+2h"2* (1422 2K)/(1+2K)]
=Phr2(t1/2)/1211*(1 +2a*2K)/(1+2K)
Membrane + Bending at Midpoint
Membrane + Bending at Cormer

new & cold

3.5
2.875
0.8214
0.625
1

1
0.0203
0.0833
0.0833
3.3646
1.0000
3.3646
9.7291
9.7291
83.3359
20000
1.0787
2.3125

0.5335

new & cold
3747

-6667

16185
10414
19932

hot & corr
1440
0.0625
3.625

3
0.8276
0.5625
0.9375
0.9375
0.0148
0.0687
0.0687
3.8314
1.0000
3.8314
10.6628
10.6628
99.0163
20000
1.0787
2.3125

0.5335

hot & corr
4317

-9152
21568
13469
25884

App. 13, Figure 13-2(a), Sketch (7) & 13-9(b)

psi
psi
psi
psi
psi
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TUBE/PLUG new & cold hot & corr
Sm =PH/2t2(act)/e 3880 4318 psi
(Sb)M  =Phn2(t2/2)/1212*{[1+K(3-a"2)}/(1+2K)}/e 18872 22988 psi
(Sb)Q  =Phr2(t2/2)/1212*(1+2a"2K)/(1+2K) 6322 7764  psi
(Sm+Sb)M  Membrane + Bending at Midpoint 22752 27307 psi
(Sm+Sb)Q Membrane + Bending at Gorner 8392 10068 psi
STAY PLATE new & cold hot & corr
t4  Stay Thickness 0.625 0.5 in
ep Stay Ligament & Weld Eff 0.7 0.7 ~
tmin)  =Ph/25*2+K(5-a"2))/(1+2K)/ep+2CA 0.5238 in
END PLATE Figure UG-34(g) & Eq. (3)
new & cold hot & corr
d Minimum Span 2.875 3 in
D Maximum Span 3.5 3.625 in
Z =3.4-2.4d/D (Max 2.5) 1,429 1.414 ~
C [Per 13-4(f)] 0.2 0.2 -~
P Desigh Pressure 1440 psig
S Allowable Stress at 70 F & 200 F 20000 20000 psi
E [Per 13-5, Endnote 99] 1 1~
t End Plate Thickness 0.5 0.4375 in
CA Header Corrosion Allowance 0.0625 in
0.4906 in

" t{min

Rassd

=d"sqrt(ZCP/SE)+CA
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SECTION 5. FIN-FAN SPECIFICATIONS
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SMITHCO Engineering Inc.

P.O. Box 571330 Tulsa, OK 74157

AIR COOLED EXCHANGER

PR L e Crane oo

Date 1/5/2015 REV_0

Proposal/Job No.  17B430-01
Ph. (918) 446-4406 FAX (918) 445-2857 SPECIFICATION SHEET Referoncel 447 P 0 4300753943
Customer UOP RUSSELL LLC ltem No. A-301
Plant Location UNKNOWN
Service EXPANDER/COMPRE AFTE
Model 1 F30-119-2 Type FORCED No.of Bays |
Surface per Unit-Finned Tube 33,480 Ft2| Bare Tubes 1,710 Ft2
Heat Exchanged 2,867,000 BTU/Hi| MTD (Eff.) 21.7 (Counter FlowfF

Transfer Rate-Finned Tube 394 Bare Tube, Service 77.20 BTUMr. Fi2 °F
PERFORMANCE_DATA-TUBE SIDE
FlidName  RESIDUE GAS Lethal Service Yes| | No[X] N ouT
Total Fluid Entering  Lb/Hr 102,900 Density Lb/Ft3 177 -850
IN ouT Specific Heat (Lig/Vap) BTU/Lb°F /.584 /571
Temperature °F 168.5 120.0 Cond. avg (Lig/Vap) ~ BTU/HrFt°F 0236
Liquid Lb/Hr Pour/Freeze Point °F
Vapor Lb/Hr (MW) 102,900 (16.2) 102,900 (16.2) | Bubble Point °F
Nocond Lb/Hr (MW) Latent Heat BTU/Lb
Steam Lb/Hr Pressure Psia 315.00
Water Lb/Hr Pressure Drop Allow/Calc Psi 5.00/ 5.87
Viscosity (Lig/Vap) Cp /013 /012 Fouling resist, Inside  ft2 hr °F/BTU 0.00100
PERFORMANCE DATA-AIR SIDE
Air Quantity  SCFM 183,300 Lb/Hr 824,800 Altitude Ft 3,000
Air Quantity/Fan ACFM 135,900 Temperature In ~ °F 110.0
Temperature Qut ~ °F 124.4
DESIGN - MATERIAL - CONSTRUCTION

Design Pressure 500 Psig | Test Pressure 650 Psig | Design Temperature 250 / MDMT -20  °F
TUBE BUNDLE HEADER, Type PLUG BOX TUBE Material SA-214 WLD
Size 95 x 300 Material SA-516 GR-70
No. | No. Tube Rows 4 No. Passes 2 Slope 0 InfFt |OD  1.250 In|Min. Thick 0.0600  In

Bays | In Parallel In Series | Plug A1052222 No./Bundle 174 Length 30.0 Ft

Bundles | in Paralle! In Series | Gasket ~ CS2213 Pitch 2.5625 inA
Pass Arrangement (Top to Bottom) Corrosion Allowance  0.0625 In| FIN Type L-TENSION
Rows / Pass 4/2 Size In Nozzle (2)8.00 SCH XS SA-106B In | Material  ALUM
Turbulators  NO Size Out Nozzle(2)8.00 SCH XS SA-106B In{OD 2.500 In| Stock Thick0.016 In
Steam Coll  NO Rating & Facing 300 -RF SA-105 No/In 10 Support Chan. / Staple
Hailscreens  YES Vent (1) 1-6000  Drain (1) 1-6000 |Code-ASME VIl Div1 YES [Stamp NATL BD
Louvers NONE 0) Tl Pl Radiograph N Heat Treat N
Frame Finish HTC | Coat Galvanize Header Finish WMSB 1 Coat Metalize Tube Hole Grooving ~ YES

MECHANICAL EQUIPMENT
FAN Mfg & Model COFIMCO 3048-5-24L/B3T | DRIVER Type RELIANCE SPEED REDUCER Type V-BELT
No./Bay 2 RPM 346 SF L15 Insul/TR CLASS F/B286 | BELTS(3)5VX-1250. SHEAVES 31.5/0.3
Dia. 10.0 Ft| No.Blades 5 No./Bay 2 Frame T HP30.0 No/Bay 2 Test Run Fan
Pitch ADJUSTABLE |Angle® 7.3 RPM (2)1750 Duty CHEM| HP Rating  47.1 Ratio 5.06
Matl, Blade ALUMINUM |Hub EXT ALUM Enclosure TEFCDIV Il (P.E) V&D V&D | Support: SUSPENDED FROM STRUCTURE
HP/Fan, Des. 223 DBA 85. VIP/IC 460/3/60 Space Heater NO Vibration Switth METRIX ST3484E-122-12(
STRUCTURE WALKWAYS
Mounting GRADE Inlet Header in. None
Windload - PSF 43.0 Seismic 1 Outlet/Return in. None
Finish HTC | Coat Galvanize Drive Access in. None
NOTES
Items combined: A-301 A-302

Coil Volume (ft”™3): 44 .

Assembled Drive,

Structure & Bundles

(Within Shipping Restrictions)

PlotArea 11.9 x 30.0 ”|WeightBundle

12,400

Lbs |Total Shipping

30,510 Lbs

IMPERIAL 4/94
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SMITHCO Engineering Inc.

Frofent Doc/Rewll 178430

P.O. Box 571330 Tulsa, OK 74157 AIR COOLED EXCHANGER i[’)raotzosall R a2
Ph. (918) 446-4406 FAX (918) 445-2857 SPECIFICATION SHEET Referencel-447 P.0. 4500753943
Customer UOP RUSSELL LLC ltem No. A-302
Plant Location UNKNOWN
Service NGL PROD COOLER
Model Type FORCED No.oiBays |
Surface per Unit-Finned Tube 6,989 Ft2| Bare Tubes 330.1 Ft2
Heat Exchanged 660,500 BTU/Mr MTD (Efi) 18.6 (Counter FlowfF
Transfer Rate-Finned Tube 5.07 Bare Tube, Service 107.32 BTU/Hr. Ft2 °F
PERFORMANCE DATA-TUBE SIDE
FuidName  NGL Lethal Service Yes| | No[X] N ouT
Total Fluid Entering  Lb/Hr 27,500 Density Lb/Ft3 29.3 31.3
IN ouT Specific Heat (Lig/Vap) BTU/Lb°F 18/ 58/
Temperature °F 155.0 120.0 Cond. avg (Lig/Vap)  BTUMHrFt°F 0439/
Liquid Lb/Hr 27,500 27,500 Pour/Freeze Point °F
Vapor Lb/Hr (MW) Bubble Point °F
Nocond Lb/Hr (MW) Latent Heat BTU/Lb
Steam Lb/Hr Pressure Psia 745.00
Water Lb/Hr Pressure Drop Allow/Calc Psi 5.00/ 4.48
Viscosity (Lig/Vap) Cp 08580 / .09990 / Fouling resist, Inside  #2 hr °F/BTU 0.00100
PERFORMANCE DATA-AIR SIDE
Air Quantity  SCFM 45,860 Lb/Hr 206,400 Altitude Ft 3,000
Air Quantity/Fan ACFM 0 Temperature in  °F 110.0
Temperature Out ~ °F 123.3
DESIGN - MATERIAL - CONSTRUCTION
Design Pressure 1,440 Psig | Test Pressure 1,872 Psig | Design Temperature 200 / MDMT -20  °F
TUBE BUNDLE HEADER, Type PLUG BOX TUBE Material SA-214 WLD
Size 22 x 300 Material SA-516 GR-70
No. I No. Tube Rows 4 No. Passes 4 Slope 0 InfFt |OD  1.000 In|{Min. Thick 0.0830 In
Bays 1 In Parallel In Series | Plug A1051822 No./Bundle 42 Length 30.0 Ft
Bundles 1 In Parallel In Series | Gasket ~ CS1813 Pitch 23125 InA
Pass Arrangement (Top to Bottom) Corrosion Allowance  0.0625 in| FIN Type L-TENSION
Rows / Pass 4/ 4 Size In Nozzle (1)3.00 SCH XS SA-106B In | Material  ALUM
Turbulators NO Size Out Nozzle(1)3.00 SCH XS SA-106B  In| QD 2.250 In| Stock Thick0.016 In
Steam Coll NO Rating & Facing 900 -RJ SA-105 No/ln 10 Support Chan. / Staple
Hailscreens YES Vent (1) 1-6000 Drain (1) 1-6000 [Code-ASME VHIDiv1 YES |Stamp NATL |
Louvers NONE 0) Tl Pl Radiograph N Heat Treat N
Frame Finish HTC ! Coat Galvanize Header Finish WMSB | Coat Metalize Tube Hole Grooving  YES
MECHANICAL EQUIPMENT
FAN Mfg & Model DRIVER Type SPEED REDUCER Type
No./Bay RPM SF. Insul/TR
Dia. Ft| No. Blades No./Bay Frame HP No_/Bay
Pitch Angle® RPM Duty HP Rating Ratio
Matl, Blade Hub Enclosure V&D Support:
HP/Fan, Des. DBA VIP/IC Space Heater Vibration Switch
STRUCTURE WALKWAYS
Mounting Inlet Header in.
Windload - PSF Seismic Outlet/Return i,
Finish Drive Access in.
NOTES
Coil Volume (ft”3): 6.
Plot Area ft |Weight Bundle 3,626 Lbs |Total Shipping 30,510 Lbs

BD
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HUDSON PRODUCTS CORPORATION
STANDARD VIBRATION TEST

INSTRUMENT USED: BALMAC MODEL 211 # 0201001 JOB NO. $17430
CALIBRATION DATE: 10/17/2017 SERIAL NO. $17430-11A-A-1
TEST SPECIFICATION: NO API-661 ITEM NO. A-301

TEST PERFQRI Y: ROY GARZA o DATE : 5/17/2017
WITNESSED BY : MOTOR AMP RATING : 36
X
NOZZ&A&T EN X RETURN / OUTLET END

#1. /., MILS. #6. g  Mus.
#2. [, @ MILS. #7.  \p _ MiLs.
#3. ¢ MILS. #8. o  MILs.
#a4., ¢ MILS. #9. \.Q MILS.
#5. g MILS. #10. |.4 MuLs.
ACTUAL AMP READINGS | ACTUAL AMP READINGS
R7.7/ 19550 | K O 251019578 1 ST
#1 43 i #5| 7 I #9
NOZZLE RETURN
OR OR
INLET END OUTLET
END
| | | l
%2 | #4| #6 I #8 | #10
Nozzle or Inlet End db's Back Ground db's Return or Outlet End db's

N/A N/A N/A




SECTION 7. FABRICATION DRAWINGS
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CERTIFICATE OF
AUTHORIZATION

U

The named company is authorized by the American Society of Mechanical Engineers
(ASME) for the scope of activity shown below in accordance with the applicable rules of
the ASME Boiler and Pressure Vessel Code. The use of the certification mark and the
authority granted by this Certificate of Authorization are subject to the provisions of the
agreement set forth in the application. Any construction stamped with this certification
mark shall have been built strictly in accordance with the provisions of the ASME Boiler
and Pressure Vessel Code.

MR

PERRRAIRRR RN

T TR Ry

COMPANY:

Smithco Engineering, Inc.

6211 S. 39th W. Avenue

“ Tulsa, Oklahoma 74132

- SCOPE:

Manufacture of pressure vessels at the above location only
AUTHORIZED: December 5, 2014
EXPIRES: February 28, 2018

CERTIFICATE NUMBER: 4,175

&y 5ok,

Vice President, Conformity Assessment

il 4)/%»

Director, Conformity Assessment

The American Society of Mechanical Engineers

PROJECT DOC/REV#: $17430-I0M1-REV.0 Page 4 of 90




§ THE NATIONAL BOARD

OF

BOlLER ,PRESSURE VESSEL INSPECTORS
C’erh?zcate of Authorization

< 5
Sy

This is to certify that

SMITHCO ENGINEERING, INC.
6211 S. 39TH W. AVE.

TULSA, OKLAHOMA 74132
UNITED STATES

is authorized to use the “R” SYMBOL in accordance with the
provisions of the National Board.

The scope of Authorization is limited as follows:
METALLIC REPAIRS AND/OR ALTERATIONS AT THE

ABOVE LOCATION AND EXTENDED FOR FIELD REPAIRS
AND/OR ALTERATIONS CONTROLLED BY THIS LOCATION

CERTIFICATE NUMBER: R-2244
ISSUE DATE: JANUARY 26, 2015

EXPIRATION DATE: FEBRUARY 28, 2018

Executive Director @%—'—

NB 243 Rev. 4

.0 Page 5 of 90



§ THE NATIONAL BOARD

OF
BOILER & PRESSURE VESSEL INSPECTORS

Certificate of Authorization
to Register

2B
e S
This is to certify that

SMITHCO ENGINEERING, INC.
6211 S. 39TH W. AVENUE
TuLsA, OK 74132

is authorized to apply the “NB” mark and register
boilers, pressure vessels or other pressure retaining
items with the National Board.

The scope of Authorization is limited to items
manufactured in accordance with:

ASME Designator(s): U

ISSUE DATE: January 28, 2015

This Certificate of Authorization to Register will remain
in effect as long as the manufacturing organization holds

a valid Certificate of Authorization issued by the
American Society of Mechanical Engineers.

Executive Director ; ; Q@""—

NB 137 Rev. 9

PROJECT DOC/REV#: $17430-IOM1-REV.0 Page 6 of 90




SECTION (1)
INTRODUCTION




SHIP LIST
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CERTIFIED

APPROVED FOR FABRICATION
09-Mar-2017

SMITHCO ENGINEERING

Ship To:

UOP RUSSELL

5380 ARKANSAS ROAD
PORT OF CATOOSA, OK
ATTN:

Date: 4/25/2017
Job #: 2017B430

Cust. PO: 4500753943

Shipped Via:

Item# Qty Description Weight(lbs)
1 SMITHCO Model 1 F30-119-2 Air Cooled Heat Exchanger 27,200
UNIT DESCRIPTION: Size(ft)(Length x Width x Height) Weight(lbs)
315 x 119 x 8.8 26,420

TIMBER: (3) 8 X8X 146

LOOSE STRUCTURE:

Note: Stubbed Columns

101 2 BOTTOM LEFT COLUMN { W6.00x 15x 47} 140

106 2 BOTTOM RIGHT COLUMN { W6.00x 15x 47} 140

111 2 BOTTOM CENTER COLUMN { W6.00x 15x 47} 150

131 6 END COLUMN BRACE {L 250x0.25x 75} 150

136 8 SIDE COLUMN BRACE {L 250x0.25x 75} 200
LOOSE BOLTS:

292 62 BOLT, NUT, LOCK & (2) FLATS 5/8" X 2" A-325 GALV.

293 28 BOLT, NUT, LOCK & (2) FLATS 5/8" X 2 1/2" A-325 GALYV.

LOOSE PARTS:
2) METRIX ST5484E-122-120 VIBE TRANSMITTER

REV 1: ADDED TRANSMITTERS JJ 3/9/17

PROJECT DOC/REV#: $17430-I0M1-REV.0

Page 9 of 90


ghhackleman
AFF-Smithco


REV 1: CHANGED COLUMN WEIGHTS JJ 1/23/17
REV 2: ADDED VIBE TRANSMITTER JJ 3/7/17

PROJECT DOC/REV#: $17430-I0M1-REV.0 Page 10 of 90




RECEIVING THE EQUIPMENT

The SMITHCO Air Cooled Heat Exchanger should be inspected thoroughly by receiving
personnel. Check the columns, fan drive support, plenum panels, fan ring and guard, and
cooling sections for damage. Any damage in transit must be noted on receiving

documents presented by the carrier. Prompt claim filing will expedite compensation from
the carrier.

The base unit is a shop assembled cooling unit. The columns, braces, walkway supports,
and walkways may be shipped disassembled due to shipping limitations. The ship loose
parts will normally be secured on the trailer with the base unit or may require additional
trailer(s), depending on the size and extent of these items. !

Included with the shipping documents is a Shipping List. This document lists all ship
loose items with the part number or piece mark number shown as the Item #. Each ship
loose item should be counted and marked as received.

To enable assembly of the components, the appropriate assembly instructions will
accompany the shipment.

Attached:
1. Shipping List
2. General Storage Recommendations
3. Lifting Details

Smithco Engineering, Inc.CJP.O. Box 5713300 Tulsa, OK 7415700Phone: (918)446-4406JFax: (918)445-2857

PROJECT DOC/REV#: $17430-I0M1-REV.0
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ANGLE & WIRE ROPE SIZE
BY OTHERS

NOTE: SPREADER BEAM IS NOT
REQUIRED FOR UNITS WITH

29 FT. TUBES & SMALLER

FIELD SUPPLIED

APPROXIMATE TUBE LENGTH
SIDE_VIEW

J—L—@

ANGLE & WIRE ROPE SIZE
BY OTHERS

NOTE: SPREADER BEAM IS NOT ——
REQUIRED FOR UNITS WITH ]

29 FT. TUBES & SMALLER
FEI

i

[ e——

1_T
[—————————————— APPROXIMATE TUBE LENGTH END VIEW LIFTING DETAIL
- — DWN KM | ckD —-—--- | DATE 10/12/92
__SIDE VIEW JoB NoO. _ STD. [ ows no. A—1000
REVISION To] ] IF

FOR INFORMATION ONLY
NOT FOR REVIEW

] SMITHCO
- ENGINEERING, INC.
Tulsa, Oklahoma

COIL SECTION & STRUCTURE

PROJECT DOC/REV#: $17430-I0M1-REV.0
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. SMITHCO ENGINEERING, INC.

P.O.Box 571330
| \ TuLsA, OK 74157
Serving the Industry Since 1952 PHONE: (918) 446-4406
Member of HTRI & ACHEMA FAX: (918)445-2857

SHORT TERM AND LONG TERM STANDBY RECOMMENDATIONS

Shut down periods of an air cooled heat exchanger for an extended period of time can cause serious damage to
some components under almost any conditions. Shut down in a wet or humid atmosphere can cause condensate to
damage the electric motors, bearings, and unprotected machined surfaces. Drive belts can be damaged by extended
exposure to either wet or dry conditions. The terms of shut down as shown below are general and based on
moderate conditions. If the shut down is on a coastal or tropical area, the conditions will require a higher level of
protection for even a short storage period.

Shut Down Period — 1 Month or Less

If the unit will be idle for a period longer than one week, it will be necessary to run the unit for ten minutes every
week it is idle. This short operation will keep the gears and bearings coated with oil and prevent rusting due to
condensation of moisture resulting from temperature changes.

Shut Down Period — 1 to 6 Months (Moderate Conditions)

1. Nozzles covered and sealed with tape.

2. Drive belts relieved of tension.

3. Motors covered (shrink wrap and add desiccant bags) to protect against weather.

4. Plywood covers on fin tube bundle to avoid damage to the fins.

5. Coat all exposed machined surfaces with rust inhibiting preservative.

6. Rotate the fan and motor shafts by hand every 60 days (maximum) to circulate lubricant and avoid
“brinelling” the bearings.

7. Parts such as vibration switches, louver actuators, and all other parts boxed separately should be

properly marked and stored indoors in an area designated for the cooler.

Shut Down Period — 6 Months or longer (Moderate Conditions)

1. Nozzles — Install gaskets and seal with metal covers or blind flanges.

2. Nitrogen purge of bundle to retard corrosion. Check the purge pressure every week and recharge as
necessary to maintain 5 to 15 psi pressure.

3. Remove motors and drives from unit and store inside a humidity controlled building.

4, If the electric motors have internal space heaters, they can be connected to power continuously to

avoid condensate in the motors.

Plywood covers on fin tube bundle to avoid damage to the fins.

Coat all exposed machined surfaces with rust inhibiting preservative.

Rotate the fan and motor shafts by hand every 60 days (maximum) to circulate lubricant and avoid

“brinelling” the bearings.

8. Parts such as vibration switches, louver actuators, and all other parts boxed separately should be
properly marked and stored indoors in an area designated for the cooler.

Naw

The above are recommendations only. All or part of the recommendations may be selected depending on length of
shut down and weather conditions at the site. You are advised to document all steps taken to protect the
components during storage should a warranty issue arise at a later date. These recommendations are made with the
understandmg that Smithco assumes no responsibility for deterioration on any part of the equlpment due to
corrosion or erosion, when such deterioration occurs after leaving Smithco premises.

PROJECT DOC/REV#: $17430-I0M1-REV.0 Page 13 of 90




SECTION (2)
INSTALLATION




1. FIELD ASSEMBLED COMPONENTS

Structural components requiring field assembly are to be assembled per the drawing
furnished. All parts are marked with a piece mark and the drawing shows the
location of the part by piece mark number.

After Assembly:

Check all bolts (including shop assembled unit) to confirm they are tightened.
Remove any protective plywood panels from the top of the tube bundles.
Remove any restraint used to keep the fan from rotating during transport.

2. BEARINGS

Rotate the fan by hand to confirm that the shaft, bearings, speed reducer and driver
turn freely.

Remote lubrication lines should be disconnected at the bearing, and then purged with
grease from the fitting end. Reconnect the lube line at the bearing. This will ensure
that the lube lines are full of grease and free of air and debris.

Check bearing flange bolts and set screws and tighten if necessary.

3. ELECTRIC MOTORS

Remove the condensate drain plug from each motor to drain any condensate that may
have accumulated during storage. If space heaters are provided in the electric motors,
activate them approximately 24 hours before starting the equipment.

4. V-BELT DRIVES

Check V-Belt tension in accordance with V-Belt tensioning in the Maintenance
section of this manual.

5. GEAR BOX

Check gearbox for oil. Some gearboxes are shipped with no oil and must be filled
and serviced per the Maintenance section of this manual.

Smithco Engineering, Inc.[JP.0. Box 5713300Tulsa, OK 74157C0Phone: (918)446-44061Fax: (918)445-2857
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6. LOUVERS
Check all louvers for ease of movement prior to operation. If they do not operate
freely, loosen the frame mounting bolts and adjust the frame until the louvers move
freely. Retighten the bolts.
Check all mounting brackets and bolts for tightness.
Check the operation of manually operated louvers by moving the manual operator
from full open to full closed several times to confirm proper linkage adjustment. To
check the operation of air motor operated (automatic) louvers, disconnect the
actuator linkage and move the blades by hand. When operating correctly, retighten
the bolts and reconnect the actuator. Check air supply line fittings for tightness and
operate the air motor with air at the operating pressure to confirm proper linkage
adjustment and the louvers operate freely with the specified air supply.

7. FLOATING HEADER BOLTS TO BE REMOVED PRIOR TO BEING PUT IN
SERVICE.
If the bundle has an even number of passes, bolts attaching return header(s) to
sideframes must be removed. If the bundle has an odd number of passes, the bolts
attaching the outlet header to the sideframes must be removed. In either case, the
bolts must be removed before the unit is put into service to allow thermal expansion
of the tubes.
Failure to remove these bolts may result in serious damage to the bundle.
See attached drawing.

8. FANS
The fan must be checked for adequate fan blade tip clearance. Move the blades
around the inside of the fan ring and observe where blades have the least amount of .
clearance. The fan tip clearance should be approximately 1/2" for fans up to 9ft.
Dia., 5/8" for fans 9 ft to 11 ft. Dia., 3/4" for fans 11 ft. Dia. and larger.
Confirm the fan blade pitch setting. Looking into the end of the fan blade, the
leading edge of the blade should be down and to the left. See the maintenance
section for vendor instructions to set the blade pitch.

9. HYDROSTATIC TEST
SMITHCO tube bundles are hydrostatically tested at 1.3 times the design pressure
before being released for shipment. To ensure that no damage has occurred during
shipment and/or erection, it is good practice to hydrostatically test the entire system,
including piping, heat exchangers, pumps, etc., prior to start-up. Do not use water to
hydrostatically test Oil Coolers. Movement during shipment and temperature
fluctuations may cause minor seepage at the plug to plug-sheet joint. Ifthis
occurs, it will require tightening the plugs. Please contact the factory at the
phone number below for advice on how to proceed.
After hydrostatic test, remove the test connections. Completely drain the bundle and,
if required, dry it. Connect all process piping and auxiliary connections.
Inspect all process connections as well as vent, drain, temperature and pressure
connections to confirm they are plugged or connected properly.

Smitheo Engineering, Ine.DP.O.Box5713300Tulsa, OK 741570Phone: (918)446-44060Fax:(918)445-2857
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FLOATING HEADER BOLTS
TO BE REMOVED PRIOR TO
BEING PUT IN SERVICE

Bolts attaching return header to sideframe must be removed prior to this
unit being put in service, to allow for thermal expansion of this bundle.

Failure to remove these bolts
may result in serious damage
to this bundle.

SMITHCO ENGINEERING INC., P.O. Box 571330, Tulsa, Oklahoma 74157 (918) 446-4406
sasdhimRels X TSR (I8
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1. Complete wiring of all electrical components including the motor(s), vibration
switch(s), controls, etc. DO NOT START MOTORS.

2. |WARNING! Turn off and lock out or tag power source before proceeding.

3. Remove all hand tools and debris from the cooler plenum, drive supports, and any
area containing components that will be moving when the fan is turning. Any
loose debris under or around the unit may be pulled into the fan and should be
removed from the area of the unit.

4. If the unit is equipped with a fan anti windmilling device, it must be

disengaged prior to applying power to the electric motors or serious damage
could occur.

S. Install all equipment guards to protect personnel from possible injury.

6. Switch on the fan driver momentarily to check for proper direction of rotation and
fan blade orientation. A forced draft horizontal cooler fan should rotate counter-
clockwise (left hand rotation) when looking at the air intake of the fan. The fan in

an induced draft cooler should rotate clockwise looking at the air discharge of the
fan.

7. Re-engage the anti windmilling device if the unit is so equipped.

8. If the starting torque trips the vibration switch turn the adjusting screw located on
the right hand side of the vibration switch to the right (clockwise) for a less
sensitive setting.

9. When the above steps are completed, start the fans and let then run for several
minutes to warm the motors, bearings, etc. The fan should run smoothly and
evenly in the fan ring. If there is noticeable vibration in the unit, stop and lock out
the motor(s) and check the drive bolting for tightness. If necessary, tighten the

bolts. If the vibration persists, check the fan blades for proper pitch and possible
damage.

With the unit running smoothly, the next step is to start the process through the
tube bundle(s). The following methods of introducing the process fluid into the
bundle should be followed.

The process start-up should minimize thermal shock to the tube bundle(s) and
avoid overcooling critical services during conditions of low ambient temperature
and low heat load.

Smithco Engineering, Inc.COP.O. Box 5713300Tulsa, OK 741570Phone: (918)446-44061Fax: (918)445-2857
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10. Low pour point and low viscosity services should have the process fluid
introduced at a low rate and gradually increased to the design flow rate with the
fans off. Start the fan(s) one at a time as the process fluid starts to exceed the
design operating temperature. Start the fans until all fans are on or the process
temperature is at the design operating temperature.

11. High viscosity fluids and fluids with a pour point above the ambient air
temperature should have the process fluid introduced rapidly to prevent over
cooling the first process liquid to contact the tubes. When the design process flow
is reached and the process temperature begins to exceed the design temperature,
start the fan(s) one at a time until the process temperature is at the design
temperature or all the fans are running.

Smithco Engineering, Inc.0P.O. Box 5713300Tulsa, OK 7415700Phone: (918)446-4406C1Fax: (918)445-2857
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OPERATION

This section of the manual contains drawings and documents specific to this air cooled heat exchanger.
Please consult the Maintenance section of this manual for schedules of periodic maintenance.

LIST OF DOCUMENTS IN THIS SECTION (IF APPLICABLE)

1. Specification Sheet

Drawings

Header Calculations

Nozzle Loads

Weld Map

Vendor Specific Data
a. Fan Rating, Curves, Noise Data
b. Motor Data Sheet

SIS IS

OTHER REFERENCE SOURCES

VENDOR WEBSITES:

ELECTRIC MOTORS: www.reliance.com
www.sea.siemens.com/motors

FANS: www.cofimco.com
www.moorefans.com

FAN SHAFT BEARINGS: www.dodge-pt.com

V-BELTS: www.gates.com
www.dayco.com

VIBRATION SWITCHES: www.fwmurphy.com

www.metrixl.com

www.icca.invensys.com (Robert Shaw)
SPIRAL BEVEL GEAR BOXES: www.amarillogear.com
www.hubcityinc.com

LOUVER ACTUATORS
AND CONTROLLERS: www.airtechproducts.com

www.emersonprocess.com (Fisher Actuators and Controls)
LOUVERS: www.airtechproducts.com

Smithco Engineering, Inc., 6312 S. 39t West Ave., Tulsa, OK 74132 (918) 446-4406 www.smithco-eng.com
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SMITHCO Engineering Inc.

BD

P.O. Box 571330 Tulsa, OK 74157 AIR COOLED EXCHANGER ool v TPV
roposal/Job No.  17B430-01
Ph. (918) 446-4406 FAX (918) 445-2857 SPECIFICATION SHEET Reference]-447 P.O. 4500753943
Customer UOP RUSSELL LLC ltem No. A-301
Plant Locaton UNKNOWN
Service EXPANDER/COMPRE AFTE
Model 1 F30-119-2 Type FORCED No. of Bays 1
Surface per Unit-Finned Tube 33,480 Ft2| Bare Tubes 1,710 Ft2
Heat Exchanged 2,867,000 BTU/Hr| MTD (Eff) 21.7 (Counter Flow)’F
Transfer Rate-Finned Tube 3.94 Bare Tube, Service 77.20 BTU/Hr. Ft2 °F
PERFORMANCE DATA-TUBE SIDE
Fluid Name RESIDUE GAS Lethal Service Yes|:| No IN ouT
Total Fluid Entering  Lb/Hr 102,900 Density Lb/Ft3 T .850
IN ouT Specific Heat (Lig/Vap) BTU/Lb°F /.584 /.571
Temperature °F 168.5 120.0 Cond. avg (Lig/Vap) ~ BTU/HrFt°F .0236
Liquid Lb/Hr Pour/Freeze Point °F
Vapor Lb/Hr (MW) 102,900 (16.2) 102,900 (16.2)) | Bubble Point °F
Nocond Lb/Hr (MW) Latent Heat BTU/Lb
Steam Lb/Hr Pressure Psia 315.00
Water Lb/Hr Pressure Drop Allow/Calc Psi 5.00/ 3.87
Viscosity (Lig/Vap) Cp /.013 /1012 Fouling resist, Inside  ft2 hr °F/BTU 0.00100
PERFORMANCE DATA-AIR SIDE
Air Quantity  SCFM 183,300 Lb/Hr 824,800 Altitude Ft 3,000
Air Quantity/Fan ACFM 135,900 Temperature In~ °F 110.0
Temperature Out  °F 1244
DESIGN - MATERIAL - CONSTRUCTION
Design Pressure 500 Psig | Test Pressure 650 Psig | Design Temperature 250 / MDMT -20  °F
TUBE BUNDLE HEADER, Type PLUG BOX TUBE Material SA-214 WLD
Size 9.5 x 30.0 Material SA-516 GR-70
No. 1 No. Tube Rows 4 No. Passes 2 Slope 0 In/Ft {OD 1.250 In|Min. Thick 0.0600 In
Bays 1 In Parallel In Series | Plug A1052222 No./Bundle 174 Length 30.0 Ft
Bundles 1 In Parallel In Series | Gasket ~ CS2213 Pitch 2.5625 InA
Pass Arrangement (Top to Bottom) Corrosion Allowance  0.0625 In| FIN Type L-TENSION
Rows / Pass 4/2 Size In Nozzle (2)8.00 SCH XS SA-106B  In|Material ALUM
Turbulators NO Size Out Nozzle(2) 8.00 SCH XS SA-106B  In|OD 2.500 In| Stock Thick0.016 In
Steam Coil NO Rating & Facing 300 -RF SA-105 No/In 10 Support Chan. / Staple
Hailscreens  YES Vent (1) 1-6000  Drain (1) 1-6000 | Code-ASME VIII,Divi YES |Stamp NATL |
Louvers NONE 0) Tl Pl Radiograph N Heat Treat N

Frame Finish HTC 1 Coat Galvanize

Header Finish WMSB 1 Coat Metalize

Tube Hole Grooving ~ YES

MECHANICAL EQUIPMENT

FAN Mfg & Model COFIMCO 3048-5-24L/B3T | DRIVER Type RELIANCE SPEED REDUCER Type V-BELT
No./Bay 2 RPM 346 SF. 115 Insul/TR CLASS F/B286 | BELTS (3) 5VX -1250. SHEAVES 31.5/6.3
Dia. 10.0 Ft| No.Blades 5 No./Bay 2 Frame T HP30.0 No./Bay 2 Test Run Fan
Pitch ADJUSTABLE |Angle® 7.3 RPM (2)1750 Duty CHEM| HP Rating  47.1 Ratio  5.06
Matl, Blade ALUMINUM |Hub EXT ALUM Enclosure TEFCDIVII (P.E.) V&D V&D | Support:SUSPENDED FROM STRUCTURE
HP/Fan, Des. 22.3 DBA 85. VIPIC 460/3/60 Space Heater NO Vibration Swittch METRIX ST5484E-122-120
STRUCTURE WALKWAYS
Mounting  GRADE Inlet Header in. None
Windload - PSF 43.0 Seismic 1 Outlet/Return in. None
Finish HTC 1 Coat Galvanize Drive Access in. None
NOTES
I tens conbined: A-301 A- 302

Coi |

Vol une (ft~3):

44,

Assenbl ed Dri ve,

Structure & Bundles (Wthin Shipping Restrictions)

Plot Area

11.9 x 30.0 ft|Weight Bundle

12,400

Lbs |Total Shipping

30,510 Lbs
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SMITHCO Engineering Inc.

P.O. Box 571330 Tulsa, OK 74157 AIR COOLED EXCHANGER oo DR TPV
roposal/Job No.  17B430-02
Ph. (918) 446-4406 FAX (918) 445-2857 SPECIFICATION SHEET Reference] 447 P.O. 4500753943
Customer UOP RUSSELL LLC ltem No. A-302
Plant Locaton UNKNOWN
Service NGL PROD COOLER
Model Type FORCED No. of Bays 1
Surface per Unit-Finned Tube 6,989 Ft2| Bare Tubes 330.1 Ft2
Heat Exchanged 660,500 BTU/Hr| MTD (Eff) 18.6 (Counter Flow)’F
Transfer Rate-Finned Tube 5.07 Bare Tube, Service 107.32 BTU/Hr. Ft2 °F
PERFORMANCE DATA-TUBE SIDE
FluidName ~ NGL Lethal Service Yes| | No[X] IN ouT
Total Fluid Entering ~ Lb/Hr 27,500 Density Lb/Fts | 293 31.5
IN ouT Specific Heat (Lig/Vap) BTU/Lb°F 718/ .658 /
Temperature °F 155.0 120.0 Cond. avg (Lig/Vap) ~ BTU/HrFt°F .0439/
Liquid Lb/Hr 27,500 27,500 Pour/Freeze Point °F
Vapor Lb/Hr (MW) Bubble Point °F
Nocond Lb/Hr (MW) Latent Heat BTU/Lb
Steam Lb/Hr Pressure Psia 745.00
Water Lb/Hr Pressure Drop Allow/Calc Psi 5.00/ 4.48
Viscosity (Lig/Vap) Cp .08580 / .09990 / Fouling resist, Inside  ft2 hr °F/BTU 0.00100

BD

PERFORMANCE DATA-AIR SIDE
Air Quantity ~ SCFM 45,860 Lb/Hr 206,400 Altitude 3,000
Air Quantity/Fan ACFM .0 Temperature In 110.0
Temperature Out 123.3
DESIGN - MATERIAL - CONSTRUCTION

Design Pressure 1,440 Psig | Test Pressure 1,872 Design Temperature 200 / MDMT -20  °F
TUBE BUNDLE HEADER, Type PLUG BOX TUBE Material SA-214 WLD
Size 22 x 30.0 Material SA-516 GR-70
No. 1 No. Tube Rows 4 No. Passes 4 Slope 0 OD 1.000 In|Min. Thick 0.0830 In

Bays 1 In Parallel In Series | Plug A1051822 No./Bundle 42 Length 30.0 Ft

Bundles 1 In Parallel In Series | Gasket ~ CS1813 Pitch 23125 InA
Pass Arrangement (Top to Bottom) Corrosion Allowance  0.0625 FIN Type L-TENSION
Rows / Pass 4/ 4 Size In Nozzle (1)3.00 SCH XS SA-106B Material ALUM
Turbulators NO Size Out Nozzle (1) 3.00 SCH XS SA-106B oD 2.250 In| Stock Thick0.016 In
Steam Coil NO Rating & Facing 900 -RJ SA-105 No/In 10 Support Chan. / Staple
Hailscreens  YES Vent (1) 1-6000  Drain (1) 1-6000 | Code-ASME VIII,Divi YES |Stamp NATL |
Louvers NONE 0) Tl Pl Radiograph N Heat Treat N
Frame Finish HTC 1 Coat Galvanize Header Finish WMSB 1 Coat Metalize Tube Hole Grooving ~ YES

MECHANICAL EQUIPMENT
FAN Mfg & Model DRIVER Type SPEED REDUCER Type
No./Bay RPM S.F. Insul/TR
Dia. Ft.| No. Blades No./Bay Frame HP No./Bay
Pitch Angle® RPM Duty HP Rating Ratio
Matl, Blade Hub Enclosure V&D Support:
HP/Fan, Des. DBA V/IPIC Space Heater Vibration Switch
STRUCTURE WALKWAYS
Mounting Inlet Header in.
Windload - PSF Seismic Outlet/Return in.
Finish Drive Access in.
NOTES

Coil Volume (ft"3): 6.
Plot Area ft [Weight Bundle 3,626 Lbs |Total Shipping 30,510 Lbs
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PROJECT NETWORK; J447
NOZZLES REFERENCE DIMENSIONS BUNDLE COUPLINGS SHUTTER HAL DESIGN TOLERANCES:  (ALL DIMENSIGNS N INCHES)
TEM | SERVICE INLET QUTLET A B 3 5 IWEIGHT [VaD TEMP__ [PRESS | OPERATOR SCRN |CODE | PRESS. VECHANCH. EQURNENT & 18" FER 10 " SMITH CO
1{A-301 |EXPANDER/COMERESSOR AFTER-COOLER |2} 8.00- 300 #RF SCH X3 @ S-GO-ggngRiE SSgS ig 130.780 104375 {10500 12020 |1-8000 NONE YES |NATL |500 Smucmmb HAND TOOL CLEAN AR COOLED DIVIS'ION
- 00-900#RJ SCH XS 1) 3.00- . : - 1 COAT GALVANIZE
5 14302 NGL PRODUCT COOLER (1) 3.00- 900 1) 140425 104875 17125 2067 {16000 NONE YES [NATL {1440 e N - P S
WITH 1 COAT GALVANIZE
HEADER - WHITE METAL BLAST CLEAN
R o HITE METAL PIPING, EQUIPMENT OUTLINE & ANCHOR BOLT PLAN
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136 (N.S. & F.8.)

111 {NS&F.S.)

NOTE:
1. USE 5/8" X 2 1/2" (A-325) BOLT, NUT, LOCKWASHER & {2) FLATWASHERS AT ALL COLUMN SPLICE CONNECTIONS.

2. USE 5/8" X 2" {(A325) BOLT, NUT, LOCKWASHER & {2) FLATWASHERS AT ALL COLUMN BRACE CONNECTIONS.
3, REMOVE REAR HEADER BOLTS BEFORE START UP. )

136 (NS. & F.8.)

131 3 PLACES

PROJECT NETWORK: J447

FOR INFORMATION ONLY
NOT FOR REVIEW
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Tulsa, Oklahoma
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Smithco Engineering
Va1
Customer: UOP Russell Job: 17B430
Service: NGI. Prod Cooler {tem: A-301
Plant: Page: 10ofb
Revision: 0
PO No: J-447 P.O. 4500753943
Doc. No.: H 1 Plug Header Calculations
TUBES 2015 ASME Vill, Div. 1, App. 1, Eq. (1)
SA-214,WLD
P Design Pressure 500 psig
Ro Ouiside Radius 0.625 in
Sd  Allowable Stress at 250 F 11400 psi
Sa Allowable Stress at 70 F 11400 psi
E Longitudinal Weld Eff 1 -~
CA Tube Corrosion Allowance 0 in
t  Tube Thickness 0.06 in
EMB Embedded Groove Depth 0 in
tf{min) =P*Ro/ (Sd*E+0.4*P}+CA 0.0269 in
MAWP(hot & corr)  =(t-CA)*Sd*E / (Ro-0.4*{1-CA)) 1138.10 psig
MAP(new & cold) =t*Sa*E/(Ro-0.4%) 1138.10 psig
NOZZLES App. 1, Eq. (1)
Ri Intet OQutside Radius 43125 in
ti Inlet Nozzle Wall {0.5 * 0.875) 0.4375 in
Ro  Qutlet Qutside Radius 43125 in
to  Outlet Nozzle Wall (0.5 * 0.875) 0.4375 in
Sd  Allowable Stress at 250 F 17100  psi
Sa Allowable Stressat 70 F 17100 psi
E Longitudinal Weld Eff 1~
CA  Nozzle Corrosion Allowance 0.0625 in
Inlet Pipe SA-106,B,SMLS
t{min) =P*Ri/(Sd*E+0.4*P)+CA 0.1871 in
MAWP(hot & corr)  =(t-CA)*Sd*E / (Ri-0.4*(ti-CA)) 1540.54 psig
MAP(new & cold) =ti*Sa*E / (Ri-0.4"1i) 1808.16 psig
Outlet Pipe SA-106,B,SMLS
t{min) =P*Ro/(Sd"E+0.4*P)+CA 0.1871 in
MAWP(hot & corr)  ={to-CA})*"Sd"E / {Ro-0.4*(to-CA)) 1540.54 psig
MAP(new & cold) =to*Sa*E /{Ro-0.4"10) 1808.16 psig
Flanges SA-105
MAWP{hot & corr) ASMEB16.5at250F 667.50 psig
MAP(new & cold) ASMEB16.5at70 F 740.00 psig
Designer: | ME | Date: | 1/18/2017 | Chkd By: | | Date: |

PROJECT DOC/REV#: $17430-IO0M1-REV.0
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Smithco Engineering

Customer: UOP Russell Job:" 17B430
Service: NGL Prod Cooler tem: A-301
Plant: Page: 20ofb
Revision: 0

PO No: J-447 P.O. 4500753943

Doc. No.: H 1

TUBE, PLUG, AND COVER PLATE

SA-516,70,N

P
CA
h

H

a

t1
12
t22
i1
12
22
K
k1
k2
K1
K2

o anZ

COVER PLATE
Sm
(SH)N
{Sb)Q
(Sm+Sb)N
(8m+Sh)Q

NOZZLE Plug Header Calculations

Design Pressure

Header Corrosion Allowance

Maximum Vertical Span

Horizontal Span

=H/h

Cover Plate

Tubesheet

Plugsheet

=t13/12

=t273/12

=t223/12

=(12/)a

=[22/12

=(122/1)a

=2k2+3

=3k1+2k2

=K1K2-k22

Allowable Stress at 70 F & 260 F

Plug Thread Pitch Dia at 1.375 Thread

Horizontal Tube Pitch

Ligament Efficiency of Tube/Plugsheet
=1-d/p

=Ph/4t1{act)*{4-[2+K(5-a"2)}/(1+2K})}
=P{1/2)/2411*[-3H 2420 2* (1422 2K)/(142K)]
=Ph*2(11/2)/1211*(1+2a"2K)/(1+2K)
Membrane + Bending at Midpoini
Membrane + Bending at Corner

new & cold hot & corr

500
0.0625
4.0625 4.1875
7.625 7.75
1.8769 1.8507
0.875 0.8125
1.125 1.06825
1.125 1.0625
0.0558 0.0447
0.1187 0.1000
0.1187 0.1000
3.9891 4.1387
1,0000 1.0000
3.9891 4,1387
10.9783 11.2774
10.9783 11.2774
104.8096 110.0508
20000 20000
1.3209 1.3209
2.56625 2.5625
0.4845 0.4845
new & cold hot & corr
1811 1985
-11007 -13109
17470 21010
12818 15094
19282 22995

Box 1

App. 13, Figure 13-2(a), Sketch (7) & 13-9{b}

psi
psi
psi
psi
psi

PROJECT DOC/REV#: $17430-IO0M1-REV.0
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Smithco Engineering

Customer: UOP Russell Job: 17B430
Service: NGL Prod Cooler ittem: A-301
Plant: Page: 30of5
Revision: 0
PO No: J-447 P.O. 4500753943 _
Doc. No.: H 1 NOZZLE Plug Header Calculations Box 1
TUBE/PLUG new & cold hot & corr
Sm =PH/2t2(act)/e 3497 3764 psi
(SbIM  =Phr2(12/2)/1212*{[1+K(3-a"2))/(1+2K)}e -814 657 psi
(Sh)Q  =Phr2(t2/2)/1212*{1+2ar2K)/(1+2K) 10569 12286 psi
(Sm+Sb)M  Membrane + Bending at Midpoint 4311 4420 psi
(Sm+Sh)Q Membrane + Bending at Corner 12263 14109 psi
STAY PLATE new & cold hot & corr
t4 Stay Thickness 0.375 025 in
ep Stay Ligament & Weld Eff 0.7 0.7 ~
t(min} =Ph/25*[2+K(5-a"2))/(1+2K)/ep+2CA 0.1937 in
END PLATE Figure UG-34(g) & Eq. (3)
new & cold hot & corr
d Minimum Span 4.0625 41875 in
D Maximum Span 7.625 7.75 in
Z =3.4-2.4d/D (Max 2.5) 2.121 2103 -~
C [Per 13-4{f)) 0.2 0.2 ~
P Design Pressure 500 psig
S Allowable Stressat 70 F & 250 F 20000 20000 psi
E [Per 13-5, Endnote 99} 1 1~
t End Plate Thickness 0.5 0.4375 in
CA  Header Corrosion Allowance 0.0625 in
t(min) =d*sgrt{ZCP/SE)+CA 0.4919 in

PROJECT DOC/REV#: $17430-IO0M1-REV.0

Page 33 of 90




Smithco Engineering

Customer: UOP Russell
Service: NGL Prod Cooler
Plant:
Revision: 0

PO No: J-447 P.O. 4500753943

Job: 17B430
ltem: A-301
Page: 40of5

Doc. No.: H 1 RETURN 5lug Header Calculations Box 2
TUBE, PLUG, AND COVER PLATE App. 13, Figure 13-2(a), Sketch (1) & 13-7(a}
SA-516,70,N
new & cold hot & corr
P Design Pressure 500 psig
CA Header Corrosion Allowance 0.0625 in
h  Maximum Vertical Span 8.5 8.625 in
H Horizontal Span 3.125 3.25 in
a =Hh 0.3676 0.3768 ~
{1 Cover Plate 0.5 0.4375 in
t2 Tubesheet 1.375 1.3125 in
t22 Plugsheet 1.375 1.3125 in
I =t1r3/12 0.0104 0.0070 in"3
2 =t273/12 0.2166 0.1884 in"3
122 =t2273/12 0.2166 0.1884 in"3
K =(l2/1)a 7.6459 10.1739 -~
k1 =I22/12 1.0000 1.0000 ~
k2 =(l22/1)a 7.6459 10.1738 ~
K1 =2k243 18,2918 23.3478 -~
K2 =3k1+2k2 18.2918 23.3478 ~
N =K1K2-k2"2 276.1307 4416125 ~
S Allowable Stress at 70 F & 250 F 20000 20000 psi
d Plug Thread Pitch Dia at 1.375 Thread 1.3209 1.3209 in
p Horizontal Tube Pitch 2.5625 25625 in
e Ligament Efficiency of Tube/Plugsheet
=1-d/p 0.4845 0.4845 ~
COVER PLATE new & cold hot & corr
Sm =Ph/2t1{act) 4250 4929  psi
(SHIN  =P(t1/2)/120 -1.5H2+h 2" (1+a"2K)/(1+K)] 2344 563 psi
(ShYQ  =Ph*2(t1/2)/1211*(1+a 2K)/(1+K) 16993 21267 psi
(Sm+Sb)N  Membrane + Bending at Midpoint 6594 5492 psi
{(Sm+Sb)Q Membrane + Bending at Corner 21243 26185 psi

PROJECT DOC/REV#: $17430-IO0M1-REV.0
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Smithco Engineering

Customer: UQOP Russell Job: 178430
Service: NGL Prod Cooler tem: A-301
Plant: Page: 5ofb
Revision: 0O
PO No: J-447 P.O. 4500753943 _
Doc. No.: H 1 RETURN Plug Header Calculations Box 2
TUBE/PLUG new & cold hot & corr
Sm =PH/2{2(act)/e 1173 1278 psi
(Sb)M  =Phr2(t2/2)/1212*[-1.5+(1+a"2K)/(1+K)}/e -24939 -28547  psi
(Sb)Q =Phr2(12/2)/1212*(1+a"2K)/(1+K) 2247 2362 psi
(Sm+Sb)M  Membrane + Bending at Midpoint 26112 29825 psi
(Sm+Sh)Q Membrane + Bending at Corner 2815 2981 psi
STAY PLATE new & cold hot & corr
14 Stay Thickness 0 0 in
ep Stay Ligament & Weld Eff ~
${min} 0.0000 in
END PLATE Figure UG-34(g) & Eq. (3)
new & cold hot & corr
d Minimum Span 3.125 3.25 in
D Maximum Span 8.5 8.625 in
7 =3.4-2.4d/D (Max 2.5} 2.500 2.496 ~
C  [Per13-4{f)] 0.2 02 -~
P Design Pressure 500 psig
S Allowable Stress at 70F & 250 F 20000 20000 psi
E [Per 13-5, Endnote 99] 1 1~
t End Plate Thickness 0.5 0.4375 in
CA Header Corrosion Allowance 0.0625 in
t(min)  =d*sqrt(ZCP/SE}+CA 0.4255 in

PROJECT DOC/REV#: $17430-IO0M1-REV.0
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Smithco Engineering

V2.1

Customer: UOP Russell Job: 17B430
Service: NGL Prod Cooler ltem: A-302
Plant: Page: 10ofb
Revision: 0
PO No: J-447 P.C. 4500753943
Doc. No.: H 2 Plug Header Calculations
1
TUBES 2015 ASME Vill, Div. 1, App. 1, Eq. (1)
SA-214,WLD
P Design Pressure 1440 psig
Ro Outside Radius 0.5 in
Sd Allowable Stress at 200 F 11400 psi
Sa Allowable Stressat70 F 11400  psi
E Longitudinal Weld Eff T -~
CA Tube Corrosion Allowance 0 in
t Tube Thickness 0.083 in
EMB Embedded Groove Depth 0 in
timin) =P*Ro/(Sd*E+0.4*P)}+CA 0.0601 in
MAWP(hot & corr)  =(1-CA)*Sd*E / (Ro-0.4*(t-CA)) 2026.99 psig
MAP(new & cold) =t*Sa*E/ (Ro-0.4") 2026.99 psig
NOZZLES App. 1, Eq. (1)
Ri Inlet Outside Radius 1.75 in
ti  Inlet Nozzle Wall (0.3 * 0.875) 0.2625 in
Ro Outlet Outside Radius 1.75 in
to  Outlet Nozzle Wall (0.3 ¥ 0.875) 0.2625 in
Sd Allowable Stress at 200 F 17100  psi
Sa Allowable Stress at 70 F 17100 psi
E Longitudinal Weld Eff 1~
CA Nozzle Corrosion Allowance 0.0825 in
Inlet Pipe S$A-106,B,SMLS
timin) =P*Ri/(Sd*E+0.4"P}+CA 0.2051 in
MAWP(hot & corr)  ={ti-CA)*Sd*E / (Ri-0.4*(1i-CA)) 2047.90 psig
MAP({new & cold) =ti*Sa*E / (Ri-0.4") 2728.,72 psig
Outlet Pipe SA-106,B,5MLS
t(min} =P*Ro /{Sd*E+0.4*P)}+CA 0.2051 in
MAWP(hot & corr) =(to-CA)"Sd*E / (Ro-0.4*{to-CA)) 2047.90 psig
MAP(new & cold) =to*Sa*E/(Ro-0.4"0) 2728.72 psig
Flanges SA-105,N
MAWP(hot & corr} ASME B16.5at 200 F 2035.00 psig
MAP(new & cold) ASMEB16.5at70F 2220.00 psig
Designer: | ME | Date: | 1/19/2017 | Chkd By: | [ Date:
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Smithco Engineering

Customer: UOP Russell Job:

Service: NGL Prod Cooler ltem:

Plant: Page:
Revision: 0

PO No: J-447 PO, 4500753943

178430
A-302
20f5

SA-516,70,N

=
CA
h

H

a

t1
i2
t22
I
12
22
K
ki1
k2
K1

® T amz§

COVER PLATE

(SbN
(Sb
(Sm+Sb
(Sm+Sb

DZD

Doc. No.: H2

TUBE, PLUG, AND COVER PLATE

NOZZLE Plug Header Calculations

new & cold
Dasign Pressure
Header Corrosion Allowance
Maximum Vertical Span 3.375
Horizontal Span 2.875
=H/h 0.8519
Cover Plate 0.625
Tubesheet 1
Plugsheet 1
=t173/12 0.0203
=t243/12 0.0833
=t2213/12 0.0833
=({[2/11)a 3.4892
=l22/12 1.0000
=([22/11)a 3.4892
=2k2+3 9.9784
=3k1+2k2 9.9784
=K1K2-k2/2 87.3935
Allowable Stress at 70 F & 200 F 20000
Plug Thread Pitch Dia at 1.125 Thread 1.0787
Horizontal Tube Piich 2.3125
Ligament Efficiency of Tube/Plugsheet

=1-dfp 0.5335

new & cold
=Ph/2t1(act)*{3-[6+K(11-a*2)}/(3+5K)} 3706
=P(t1/2)/2411*{-3H*24 2 2*(3+5a" 2K}/ (3+5K)) 6772
=Ph?2(t1/2)/1211*(3+5a2K)/(3+5K) 16080
Membrane + Bending at Midpoint 10478
Membrane + Bending at Corner 19786

Box 1

App. 13, Figure 13-2(a}, Sketch (8) & 13-9(c)

hot & corr
1440 psig
0.0625 in
3.5 in
3 in
0.8571 ~
0.5625 in
0.2375 in
0.9375 in
0.0148 in"3
0.0687 in"3
0.0687 in"3
3.9683 -~
1.0000 ~
3.9683 ~
10.9365 ~
10.9366 ~
103.8602 ~
20000 psi
1.0787 in
23125 in
0.5335 ~
hot & corr
4274  psi
-9269  psi
21451 psi
13642 psi
25725 psi

PROJECT DOC/REV#: $17430-IO0M1-REV.0
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Smithco Engineering

Customer: UOP Russell Job: 17B430
Service: NGL Prod Cooler ltem: A-302
Plant: Page: 3o0f8
Revision: 0
PO No: J-447 P.0O. 4500753943
Doc. No.: H 2 NOZZLE Plug Header Calculations Box 1
TUBE/PLUG new & cold hot & corr
Sm =PH/2t2{act)/e 3880 4318 psi
(Sb)M  =Ph72(12/2)/1212*{[3+K(B-a"2)}/(3+5K)}/e 16091 19676 psi
(Sb)Q =Phr2(12/2)/1212*{3+5a"2K)/(3+5K) 6281 7722 psi
{Sm+Sb)M  Membrane + Bending at Midpoint 19971 23994 psi
{Sm+Sh)Q Membrane + Bending at Corner 8351 10026 psi
STAY PLATE new & cold hot & corr
t4  Stay Thickness (0.625 0.5 in
ep Stay Ligament & Weld Eff 0.7 0.7 ~
t{min)  =Ph/25*[6+K(11-a*2)}/(3+5K}/ep+2CA 0.4933 in
END PLATE Figure UG-34(g) & Eqg. (3)
new & cold hot & corr
d Minimum Span 2.875 3 in
b Maximum Span 3.375 35 in
Z =3.4-2.4d/D {Max 2.5) 1.356 1.343 ~
C [Per 13-4(f)] 0.2 0.2 ~
P Design Pressure 1440 psig
S Allowable Stressat 70 F & 200 F 20000 20000 psi
E [Per 13-5, Endnote 89] 1 1~
t End Plate Thickness 0.5 0.4375 in
CA Header Corrosion Allowance 0.0625 in
{min} =d*sqri(ZCP/SE)+CA 0.4797 in

PROJECT DOC/REV#: $17430-IO0M1-REV.0
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Customer: UQP Russell
Service: NGL Prod Cooler
Plant:
Revision: 0

PO No: J-447 P.O. 45007539843

Smithco Engineering

Job: 17B430
tem: A-302
Page: 4o0f5

Doc.No.: H 2 RETURN Plug Header Calculations Box 2
TUBE, PLUG, AND COVER PLATE App. 13, Figure 13-2(a), Sketch (7) & 13-8(b}
SA-516,70,N
new & cold hot & corr
P Design Pressure 1440 psig
CA Header Corrosion Allowance 0.0625 in
h  Maximum Vertical Span 35 3.6256 in
H Herizontal Span 2.87b 3 in
a =H/h 0.8214 0.8276 ~
t1  Cover Plate 0.625 0.5625 in
t2  Tubesheet 1 0.9375 in
t22  Plugsheet 1 0.9375 in
H o =t173/12 0.0203 0.0148 in"3
2 =t2"3n12 0.0833 0.0687 in"3
22 =t2273/12 0.0833 0.0687 in"3
K =(l2/it)a 3.3646 3.8314 ~
k1 =l22142 1.0000 1.0000 ~
k2  =(l22/1)a 3.3646 3.8314  ~
Ki  =2k2+3 9.7291 10.6628 ~
K2 =3k1+2k2 9.7291 10.6628 ~
N =K1K2-k2r2 83.3359 99.0163 ~
S Allowable Stressat 70 F & 200 F 20000 20000 psi
d Plug Thread Pitch Dia at 1,125 Thread 1.0787 1.0787 in
p Horizontal Tube Pitch 2.3125 2.3125 in
e Ligament Efficiency of Tube/Plugsheet
=1-d/p 0.5335 0.5335 ~
COVER PLATE new & cold hot & corr
Sm  =Ph/4t1{act)*{4-[2+K(5-a"2)]/(1+2K)} 3747 4317 psi
(SbIN  =P(t1/2)/2411*[-3H*2+2h"2" (1422 2K)/{1+2K)] -6667 9152 psi
(Sb)Q  =Phr2(t1/2)/1211*(1+2a"2K)/(1+2K) 16185 21568 psi
{(Sm+Sb)N  Membrane + Bending at Midpoint 10414 13469 psi
{Sm+3Sh)Q Membrane + Bending at Gorner 19932 25884 psi
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Smithco Engineering
Customer: UCP Russell Jdob: 17B430
Service: NGL Prod Cooler ltem: A-302
Plani: Page: 5of5
Revision: 0
PO No: \1-_447 P.O. 4500753943
Doc. No.: H 2 RETURN Plug Header Calculations Box 2
TUBE/PLUG new & cold hot & corr
Sm =PH/2t2(act)/e 3880 4318 psi
(SbIM  =Phr2(t2/2)/12125{[1+K(3-a"2))/(1+2K)}/e 18872 20088 psi
(Sh)Q =Phr2(t2/2)/1212*(1+2a"2K)/(1+2K) 6322 7764 psi
(Sm+Sb)M  Membrane + Bending at Midpoint 22752 27307 psi
{Sm+Sb)Q Membrane + Bending at Corner 8392 10068 psi
STAY PLATE new & cold hot & corr
t4  Stay Thickness 0.625 0.5 in
ep Stay Ligament & Weld Eff 0.7 0.7 ~
t(min}  =Ph/25*2+K(5-a"2))/(1+2K)/ep+2CA 0.5238 in
END PLATE Figure UG-34(g) & Eq. (3)
new & cold hot & corr
d Minimum Span 2.875 3 in
D Maximum Span 3.5 3.625 in
Z =3.4-2.4d/D (Max 2.5) 1.429 1.414 ~
C  [Per 13-4{f)] 0.2 0.2 -~
P Desigh Pressure 1440 psig
8 Allowable Stressat 70 F & 200 F 20000 20000 psi
E [Per 13-5, Endnote 99] 1 1~
t End Plate Thickness 0.5 0.4375 in
CA  Header Corrosion Allowance 0.0625 in
t(min} =d*sqrt(ZCP/SE)+CA 0.4806 in
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BATL.DOR

A MEMBER OF THE ABB GROUP

BALDORRELIANCEINIF

Product Information Packet
UNLAUB COMPANY, INC

MOOCEXR3018286T

30HP,1770RPM,3PH,60HZ,286T,1060M,TEFC,F1

Copyright © All product information within this document is subject to Baldor Electric Company copyright © protection, unless otherwise noted.
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BALDOR-RELIANCEF Product Information Packet: 10H685X207G1 - 30HP,1770RPM,3PH,60HZ,286T,1060M,TEFC,F1

Nameplate NP2141L

CAT NO
SPEC.
FRAME
VOLTS

MAG CUR
RPM

HZ

SER.F.
NEMA-NOM-EFF
RATING

DE BRG
INV.TYPE

CT HZ FROM
cC

EXR3018286T

10H685X207G1

| ENCL|TEFC

286T

| HP |30

230/460

32/16

| FLA|72/36

1770

| RPM MAX 2700

60

PH|3

1.00

DES|A

CLASS|H
SL Hz|0.83 |

93.6

| WK2|4.77

50C AMB-CONT

6311

| ODE BRG 6309

PWM

30

010A |

C HP FR|60
CTHZTO|60

CHP TO[90

VT HZ FROM

SER.NO|

1.15 SF ON SINEWAVE

SUITABLE FOR VFD

T.CODE|T3

VTHZTO|60

PROJECT DOC/REV#: $17430-I0M1-REV.0

BAILDOR

A MEMBER OF THE ABB GROUP
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BALDOR-RELIANCEF Product Information Packet: 10H685X207G1 - 30HP,1770RPM,3PH,60HZ,286T,1060M,TEFC,F1

Nameplate NP2141L

CAT NO
SPEC.
FRAME
VOLTS

MAG CUR
RPM

HZ

SER.F.
NEMA-NOM-EFF
RATING

DE BRG
INV.TYPE

CT HZ FROM
cC

EXR3018286T

10H685X207G1

| ENCL|TEFC

286T

| HP |25

190/380-400-415

32/16-18-20

| FLA|72/36

1475

| RPM MAX 2200

50

PH|3

1.00

DES|A

CLASS|H
SL Hz|0.83 |

93

| WK2|4.77

50C AMB-CONT

6311

| ODE BRG 6309

PWM

25

010A |

C HP FR|50
CTHZTO|50

CHPTO|[75

VT HZ FROM

SER.NO|

1.15 SF ON SINEWAVE

SUITABLE FOR VFD

T.CODE|T3

VTHZTO|50
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BALDOR-RELIANCEF Product Information Packet: 10H685X207G1 - 30HP,1770RPM,3PH,60HZ,286T,1060M,TEFC,F1

Parts List

Part Number Description Quantity
SA232393 SA 10H685X207G1 1.000 EA
RA219400 RA 10H685X207G1 1.000 EA
10CB1000A09 CONDUIT BOX, MACH 1.000 EA
12GS1000SP GASKET 1.000 EA
10XN3118K16 5/16-18 X 1' GRADE #5, STL, ZINC PLATE 4.000 EA
HW1001A31 LOCKWASHER 5/16, ZINC PLT.591 OD, .319 | 4.000 EA
WD1000B16 T&B CX70TN TERMINAL 1.000 EA
10XN2520K06 1/4-20 X 3/8" HX HD SCREWGRADE 5, ZINC P 1.000 EA
HW1001A25 LOCKWASHER 1/4, ZINC PLT .493 OD, .255| 1.000 EA
10EP1104A21 FR ENDPLATE, MACH FOR LOCKED BRG. 1.000 EA
10XN3816K28 3/8-16 X 1.75 HEX HD CAP SCREW, GRADE 5 4.000 EA
HW1001A38 LOCKWASHER 3/8, ZINC PLT .688 OD, .382 | 4.000 EA
HA4017A13 GREASER EXTENSION A=4.50 1.000 EA
HA4017A13 GREASER EXTENSION A=4.50 1.000 EA
HA4017A06 /125 X 3.00 GREASER EXT. (F/S) 1.000 EA
HW4019A01 PIPE COUPLING 1/8 NPT,STEEL,ZINC COATING 1.000 EA
HA1005A26 SLINGER, OD 3.00, ID 1.75, 309 BRG 1.000 EA
10XN2520K32 1/4-20 X 2.00 HX HD SCRW GRADE 5, ZINC P 2.000 EA
HW1001A25 LOCKWASHER 1/4, ZINC PLT .493 OD, .255 | 2.000 EA
10EP1105A92 PU ENDPLATE, MACH 1.000 EA
10XN3816K28 3/8-16 X 1.75 HEX HD CAP SCREW, GRADE 5 4.000 EA
HW1001A38 LOCKWASHER 3/8, ZINC PLT .688 OD, .382 | 4.000 EA
HW4600B40 V-RING SLINGER 2.000 X 2.680 X .28 VITON 1.000 EA
HW5100A13 W4627-047 WVY WSHER 1.000 EA

BAILDOR
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BALDOR-RELIANCEPFP

Product Information Packet: 10H685X207G1 - 30HP,1770RPM,3PH,60HZ,286T,1060M,TEFC,F1

Parts List (continued)

Part Number Description Quantity
10XN3118K40 5/16-18 X 2.50" HEX HD, GRADE 5 4.000 EA
HW1001A31 LOCKWASHER 5/16, ZINC PLT.591 OD, .319 | 4.000 EA
10FH1007A24 FAN COVER W/1.00 SLOT @ 6:00 1.000 EA
10XN3118K16 5/16-18 X 1' GRADE #5, STL, ZINC PLATE 3.000 EA
HW1001A31 LOCKWASHER 5/16, ZINC PLT.591 OD, .319 | 3.000 EA
10CB1500A01SP CONDUIT BOX LID, MACH 1.000 EA
14GS1001 GASKET, CONDUIT BOX LID 314 FRAME 1.000 EA
10XN2520K16 1/4-20 X 1" HX HD SCRW GRADE 5, ZINC P 4.000 EA
HW1001A25 LOCKWASHER 1/4, ZINC PLT .493 OD, .255| 4.000 EA
HW2501H28 KEY, 1/2 SQ X 3.250 1.000 EA
MN416A01 TAG-INSTAL-MAINT no wire (1000/bx) 11/14 1.000 EA
LB1115N LABEL,LIFTING DEVICE (ON ROLLS) 1.000 EA
HA4051A00 PLASTIC CAP FOR GREASE FITTING 1.000 EA
HWA4500A21 1618BALEMITE FITTING 825 UNIVERSAL 1.000 EA
HWA4500A17 317400 ALEMITE GREASE RELIEF 1.000 EA
HA4001A01SP DRAIN PLUG, PLASTIC  (MICRO PLAS) 3.000 EA
HWA4500A21 1618BALEMITE FITTING 825 UNIVERSAL 1.000 EA
HWA4500A17 317400 ALEMITE GREASE RELIEF 1.000 EA
HA4001A01SP DRAIN PLUG, PLASTIC  (MICRO PLAS) 1.000 EA
MJ1000A02 GREASE, POLYREX EM EXXON (USe 4824-15A) 0.130 LB
HA4051A00 PLASTIC CAP FOR GREASE FITTING 1.000 EA
09FN3001C02 EXTERNAL FAN, PLASTIC 1.000 EA
HW2500A25 WOODRUFF KEY USA #1008 #BLOW CARBON STEE 1.000 EA
51XB1214A20 12-14X1.25 HXWSSLD SERTYB 1.000 EA
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BAT.DOR «RELIANCE I Product Information Packet: 10H685X207G1 - 30HP,1770RPM,3PH,60HZ,286T,1060M, TEFC,F1

MG1000G27 MED CHARCOAL METALLIC GREY 400-0096 0.070 GA
85XU0407S04 4X1/4 U DRIVE PIN STAINLESS 4.000 EA
LB1119N WARNING LABEL 1.000 EA
LCO0005 CONN.DIA,,TY M,9-LD,DUAL VOLT,REVERSING 1.000 EA
NP2141L ALUM INV DIV-2 UL CSA-C US CC 1.000 EA
NP2141L ALUM INV DIV-2 UL CSA-C US CC 1.000 EA
10PA1000 PACKAGING GROUP COMBINED PRINT PK1023A06 1.000 EA
LB1449 DIV-2/NEC WARNING LABEL 1.000 EA
LB1417 LABEL CARTON 6X4 PERFORATED BLANK ROLLS 1.000 EA
BALDOR
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BALDORRELIANCEF Product Information Packet: 10H685X207G1 - 30HP,1770RPM,3PH,60HZ,286T,1060M, TEFC,F1

AC Induction Motor Performance Data
Record # 55006 - Typical performance - not guaranteed values

PROJECT DOC/REV#: $17430-I0M1-REV.0

Winding: 10WGX207-R026 Type: 1060M Enclosure: TEFC
Nameplate Data 46I-(I)igvh, \B/glgze Connection
Rated Output (HP) 30 Full Load Torque 88.7 LB-FT
Volts 230/460 Start Configuration direct on line
Full Load Amps 72/36 Breakdown Torque 288 LB-FT
R.P.M. 1770 Pull-up Torque 126 LB-FT
Hz 60 Phase 3 Locked-rotor Torque 146 LB-FT
NEMA Design Code A KVA Code Starting Current 242 A
Service Factor (S.F.) 1 No-load Current 154 A
NEMA Nom. Eff. 93.6 Power Factor 83 Line-line Res. @ 25°C 0.2348 Q
Rating - Duty 50C AMB-CONT Temp. Rise @ Rated Load 63°C
Locked-rotor Power Factor 31.8
Load Characteristics 460 V, 60 Hz, 30 HP
% of Rated Load 25 50 75 100 125 150
Power Factor 44 66 78 82 85 86
Efficiency 89.8 93.3 94 93.8 93.2 92.4
Speed 1793.3 1786.8 1780.3 1773.6 1765.6 1756.7
Line amperes 17.5 22.7 28.8 36.2 44.3 53.1
BATLDOR
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BALDOR-RELIANCEF Product Information Packet: 10H685X207G1 - 30HP,1770RPM,3PH,60HZ,286T,1060M,TEFC,F1

Performance Graph at 460V, 60Hz, 30.0HP Typical performance - Not guaranteed values

ToRQUE ____ _ _ _  _ _ _ _ __  _ __  _ _ AMPS
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WINDING # 10WGX207
30HP 3PH 60 HZ 1770 RPM 460V 1060M
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BALDOR ELECTRIC COMPANY
Typical performance - not guaranteed values.
SFF TORQUE .
ToPF (LB-FT) RPM Kw AMPS
100¢ 200p  1,800F 40 100 >
955— 190?— 1,795?— 385- 95§
902— 180§— 1,79o§— 362- 9o§
852— 17o§— 1,785§— 342— 85§
soi— 160; 1,780F 322— soi
75§— 150§— 1,775§— 30§— 75§
705— 140§— 1,770F 28?— 705
655‘ 130?— 1,765; 265- 65§
502— 1zo§— 1,760F 242— 60§
552— 11o§— 1,755§— 222— 55§
5o§— 1oo§— 1,750F zoi— 5o§
452— 902— 1,745F 182- 45§
405— soi— 1,74o§— 16?‘ 405
35§— 7o§— 1,735F 14§— 35§
302— 6o§— 1,730§— 122— 3o§
252— 502— 1,725F 102— 25§
2o§— 4oi— 1,720§— 8; 205
155— 30?— 1,715?— 65- 15
1o§— 2o§— 1,71o§— 4§— 10
5 — 1o§— 1,705 — 2 —
ot ot 1,700 L ot o(; .
1/18/2017 ACPERF, record # 55006
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BALDORRELIANCEF Product Information Packet: 10H685X207G1 - 30HP,1770RPM,3PH,60HZ,286T,1060M, TEFC,F1

AC Induction Motor Performance Data
Record # 55001 - Typical performance - not guaranteed values

Winding: 10WGX207-R025 Type: 1060M Enclosure: TEFC
Nameplate Data 41I—?ig\ﬁ \S/%ItHaZg'e Connection
Rated Output (HP) 25 Full Load Torque 88.8 LB-FT
Volts 190/380-400-415 Start Configuration direct on line
Full Load Amps 72/36 Breakdown Torque 333 LB-FT
R.P.M. 1475 Pull-up Torque 157 LB-FT
Hz 50 Phase 3 Locked-rotor Torque 182 LB-FT
NEMA Design Code A KVA Code J Starting Current 256 A
Service Factor (S.F.) 1 No-load Current 19.6 A
NEMA Nom. Eff. 93 Power Factor 77 Line-line Res. @ 25°C 0.218 Q
Rating - Duty 50C AMB-CONT Temp. Rise @ Rated Load 63°C
S.F. Amps Temp. Rise @ S.F. Load 76°C
Locked-rotor Power Factor 35.5
Rotor inertia 4.77 LB-FT2
Load Characteristics 415V, 50 Hz, 25 HP
% of Rated Load 25 50 75 100 125 150
Power Factor 35 56 70 77 80 83
Efficiency 87.8 92.1 93 93.1 92.4 91.6
Speed 1494 1489 1483 1478 1471 1464
Line amperes 211 25.2 301 36.4 43.4 51
BATLDOR
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BALDOR-RELIANCEF Product Information Packet: 10H685X207G1 - 30HP,1770RPM,3PH,60HZ,286T,1060M,TEFC,F1

Performance Graph at 415V, 50Hz, 25.0HP Typical performance - Not guaranteed values
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Typical performance - not guaranteed values.
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BALDORRELIANCEF Product Information Packet: 10H685X207G1 - 30HP,1770RPM,3PH,60HZ,286T,1060M, TEFC,F1

AC Induction Motor Performance Data
Record # 55002 - Typical performance - not guaranteed values

Winding: 10WGX207-R025 Type: 1060M Enclosure: TEFC
Nameplate Data 40I-(I)ig:/r; ?/?)Il’;ze Connection
Rated Output (HP) 25 Full Load Torque 88.8 LB-FT
Volts 190/380-400-415 Start Configuration direct on line
Full Load Amps 72/36 Breakdown Torque 309 LB-FT
R.P.M. 1475 Pull-up Torque 145 LB-FT
Hz 50 Phase 3 Locked-rotor Torque 168 LB-FT
NEMA Design Code A KVA Code Starting Current 245 A
Service Factor (S.F.) 1 No-load Current 17.3 A
NEMA Nom. Eff. 93.6 Power Factor 77 Line-line Res. @ 25°C 0.218 Q
Rating - Duty 50C AMB-CONT Temp. Rise @ Rated Load 63°C
S.F. Amps Temp. Rise @ S.F. Load 76°C
Locked-rotor Power Factor 35.4
Rotor inertia 4.77 LB-FT2
Load Characteristics 400 V, 50 Hz, 25 HP
% of Rated Load 25 50 75 100 125 150
Power Factor 40 61 74 80 83 85
Efficiency 88.4 92.5 93.3 93.1 92.2 91.2
Speed 1494 1488 1482 1476 1469 1461
Line amperes 19.1 23.7 29.2 36.1 43.7 51.9
BATLDOR
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BALDOR-RELIANCEF Product Information Packet: 10H685X207G1 - 30HP,1770RPM,3PH,60HZ,286T,1060M,TEFC,F1

Performance Graph at 400V, 50Hz, 25.0HP Typical performance - Not guaranteed values
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Typical performance - not guaranteed values.
SFF TORQUE .
ToPF (LB-FT) RPM Kw AMPS
100¢ 200p  1,500F 40 100 >
955— 190?— 1,495?— 385- 95§
902— 180§— 1,49o§— 362- 9o§
852— 17o§— 1,485; 342— 85§
soi— 160; 1,480F 322— soi
75§— 150§— 1,475§— 30§— 75§
705— 140§— 1,470F 28?— 705
655‘ 130?— 1,465; 265- 65§
502— 1zo§— 1,460 242— 60§
552— 11o§— 1,455§— 222— 55§
5o§— 1oo§— 1,450F zoi— 5o§
452— 902— 1,445F 182- 45§
40?— sof- 1,440?— 16; 405
35§— 7o§— 1,435F 14§— 35§
302— 6o§— 1,430; 122— 3o§
252— 502— 1,425F 102— 25§
2o§— 4oi— 1,420§— 8; zoi
155— 30?— 1,415?— 65- 15
1of— 20?— 1,410?— 4?— 10
5 — 1o§— 1,405 — 2 —
ot ot 1,400 L ot o(; .
1/18/2017 ACPERF, record # 55002
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BALDORRELIANCEF Product Information Packet: 10H685X207G1 - 30HP,1770RPM,3PH,60HZ,286T,1060M, TEFC,F1

AC Induction Motor Performance Data
Record # 55003 - Typical performance - not guaranteed values

Winding: 10WGX207-R025 Type: 1060M Enclosure: TEFC
Nameplate Data 38I-(I)ig:/r; ?/?)Il’;ze Connection
Rated Output (HP) 25 Full Load Torque 89 LB-FT
Volts 190/380-400-415 Start Configuration direct on line
Full Load Amps 72/36 Breakdown Torque 279 LB-FT
R.P.M. 1475 Pull-up Torque 129 LB-FT
Hz 50 Phase 3 Locked-rotor Torque 149 LB-FT
NEMA Design Code A KVA Code Starting Current 230 A
Service Factor (S.F.) 1 No-load Current 15.1 A
NEMA Nom. Eff. 93.6 Power Factor 77 Line-line Res. @ 25°C 0.218 Q
Rating - Duty 50C AMB-CONT Temp. Rise @ Rated Load 63°C
S.F. Amps Temp. Rise @ S.F. Load 78°C
Locked-rotor Power Factor 35.2
Rotor inertia 4.77 LB-FT2
Load Characteristics 380 V, 50 Hz, 25 HP
% of Rated Load 25 50 75 100 125 150
Power Factor 46 67 79 83 85 86
Efficiency 89.3 92.8 93.5 93.1 91.8 91.3
Speed 1493 1487 1481 1474 1466 1457
Line amperes 17.2 22.6 28.9 36.5 44.8 54
BATLDOR
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BALDOR-RELIANCEF Product Information Packet: 10H685X207G1 - 30HP,1770RPM,3PH,60HZ,286T,1060M,TEFC,F1

Performance Graph at 380V, 50Hz, 25.0HP Typical performance - Not guaranteed values
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Typical performance - not guaranteed values.
SFF TORQUE .
ToPF (LB-FT) RPM Kw AMPS
100¢ 200p  1,500F 40 100 >
955— 190?— 1,495?— 385- 95§
902— 180§— 1,49o§— 362- 9o§
852— 17o§— 1,485; 342— 85§
soi— 160; 1,480F 322— soi
75§— 150§— 1,475§— 30§— 75§
705— 140§— 1,470F 28?— 705
655‘ 130?— 1,465; 265- 65§
502— 1zo§— 1,460 242— 60§
552— 11o§— 1,455§— 222— 55§
5o§— 1oo§— 1,450F zoi— 5o§
452— 902— 1,445F 182- 45§
40?— sof- 1,440?— 16; 405
35§— 7o§— 1,435F 14§— 35§
302— 6o§— 1,430; 122— 3o§
252— 502— 1,425F 102— 25§
2o§— 4oi— 1,420§— 8; 205
155— 30?— 1,415?— 65- 15
1of— 20?— 1,410?— 4?— 10
5 — 1o§— 1,405 — 2 —
ot ot 1,400 L ot o(; .
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BALDOR-RELIANCEF Product Information Packet: 10H685X207G1 - 30HP,1770RPM,3PH,60HZ,286T,1060M,TEFC,F1
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BALDOR-RELIANCEF Product Information Packet: 10H685X207G1 - 30HP,1770RPM,3PH,60HZ,286T,1060M,TEFC,F1

PROJECT DOC/REV#: $17430-I0M1-REV.0

CD0005
1-BLU
LOW VOLTAGE HIGH VOLTAGE
2y) 1Y)
4 5 6
4-YEL ot o5 &Ff
J—BRN
7
OPTIONAL 7 8 9 8 9
THERMOSTATS
R 1 2 3 1 2 3
b AN
o Sy
T J—BRN
8—RED
5—BLK LINE LINE
3-0RG 2—WHT
NOTES:
1. INTERCHANGE ANY TWO LINE LEADS TO REVERSE
ROTATION.
2. OPTIONAL THERMOSTATS ARE PROVIDED WHEN
SPECIFIED.
3. ACTUAL NUMBER OF INTERNAL PARALLEL CIRCUITS
MAY BE A MULTIPLE OF THOSE SHOWN ABOVE.
4. LEAD COLORS ARE OPTIONAL. LEADS MUST ALWAYS BE
NUMBERED AS SHOWN.
(@]
(W)
8
REV. DESC: REVISE TO SHOW OPTIONAL COLORS o)
REV. LTR: E | BY: JLP REVISED: 01/19/99 10:15 TDR: 0171435 BALDOR ELECTRIC CO M o
S0000D FILE: AAAOODQS5140 MDL: — 3PH, DV, 9 LEADS
MTL: —
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Marketing maintained PDF of MN408:

http://www.baldor.com/support/Literature/Load.ashx/MN408?ManNumber=MN408
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Marketing maintained PDF of MN416:

http://www.baldor.com/support/Literature/Load.ashx/MN416?ManNumber=MN416
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Cofimco Industrial Fans India Pvt. Ltd. - Survey Nos. 15/2A - Mel Ayanambakkam Main Road, Chennai - India - Phone +91-4465510390

Customer Name Smithco
UOP RUSSELL

Job Reference J-447

Job Name
Item Number  17B430 Date 01/09/2017
CHARACTERISTICS
Required Volume 135900.00 ACFM Required Static Pressure 0.6800 Inch H20
Pressure recovery 0.0000 Inch H20 Fan static pressure 0.6800 Inch H20
Velocity pressure 0.1536 Inch H20 Total pressure 0.8336 Inch H20
Air Temperature 110.0 °F Site Elevation 3000.0 ft
Inlet Air Humidity (%) Inlet Air Density 0.0640 Ib/ft?
Fan diameter 10.0 ft Fan ring diameter 3072 mm
Blade Airfoil 24L ALU Rotor hub type B3
Speed 346.00 RPM Blade Tip Speed 10869.91  ft/min
N. blades 5 Blade Operating Freq. +/-5% 469 cpm
Static efficiency 654 % Total efficiency 802 %
Blade pitch angle 73 (°) Rotor shaft power 223 hp
Rotor shaft power @ API point 299 hp
Pressure Margin (%) 60 1 [ 76 2 Volume Margin (%) 271
Tip Clearance/D 0.004 Inlet Flanged
Diffuser angle (°) Diffuser:Length/D
Inlet Obstacle a/A Inlet Obstacle x/D
Outlet Obstacle a/A Outlet Obstacle x/D
Installation Type Forced Aerod axial force 1513 N
Rotor total weight 70 kg
Rotor inertia PD? 114 kg x m?
Max residual unbalance 16.0 N
Blade Failure Load 5694 N
2 Blades Failure Load 9213 N
Xs Static deflection 93 mm Xr Running deflection 76 mm
' accordingto APl 2 at Design Pitch Angle
NOISE CHARACTERISTICS Tolerance on sound values +/- 2 dB(A)
PWL (z 2) SPL @ Inlet / outlet (£ 2) Side (£ 2)
93.7 dB(A) 3.0 ft 82.1 dB(A) 72.0 dB(A)
From Fan
Octave [Hz] 31.5 63 125 250 500 1000 2000 4000 8000
ROTOR MODEL 3048- 5-24L/B3T PAC

All data must be approved by Cofimco

Fantastic.NET 5.0
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Industrial Belt Design - Drive Detail Report

Unlaub® Problem Solver using Gates DF-Pro

Designed For: REGINA Provided By: Marty Lansford
SMITHCO The Unlaub Co.
1722 E. King PL.
Tulsa, Oklahoma 74110
United States
918-895-8814 Phone
Application: 17B430
INPUT
Known Belt: Super HC DriveR DriveN
5VX1250 - 3 Known Size: 6.3 in Outside 31.5in Outside
Speed Ratio: 5.06 Down RPM: 1750.0 345.5
Input Load: 30 hp, Efficiency: 93.00 %
Service Factor: 1.4 Shaft Diameter: 1.875in 2.4375in
Design Power: 42 hp
Center Distance: 30.14 in Bushings Checked: QD, No MPB
Motor Standards: NEMA Electric Motor, NEMA 286T frame Belts Checked: Super HC
Single Belts
SELECTED DRIVE
Belt Type: Super HC - 5VX Belt DriveR DriveN
Total # of Strands/Ribs: 3
Speed Ratio: 5.06 Down Part No: 3-5VX1250 QD3/5V6.30 QD3/5Vv31.50
dN RPM: 3455 Product No: 9414-1250 7874-3063 7874-3315
Rated Load: 47.07 hp Top Width: - 2.381in 2.381in
ODR: 1.12 Weight: 3.41b 9.61b 110 1b
Belt Pull: 620 |bf Rim/Belt Speed: 2840 ft/min 2886 ft/min 2849 ft/min
Center Distance: 30.14 in RPM: 272.7 1750.0 345.5
Install/Take-Up Range: 29.14 into 31.94 in Bushing Part No: - SK17/8 F27/16
Bushing Product No: - 7838-4114 7839-2207
Bore: - 1.875in 2.4375in
Bolt Torque - 180 Ib-in 1320 Ib-in
Pitch Diameter: - 6.20 in 31.40in

TENSION

Static Tension (per rib/strand):
Static Belt Pull (total pull):

507C/508C Model STM Settings:
Powerband Multiplier:

New Belt
148 to 159 Ibf

809 to 867 Ibf

1.0049 to 1.0053

Used Belt
127 to 138 Ibf

693 to 751 Ibf

Rib/Strand Deflection Distance: 0.43in 0.43in
Rib/Strand Deflection Force: 10 to 11 Ibf 8.810 9.4 Ibf
Sonic Tension Meter: 660 to 707 N 566 to 613 N
Belt Frequency: 49 to 51 Hz 46 to 48 Hz

Mass 140.38g/m,Width: 1 mm/#R, Span: 695 mm
1.0042 to 1.0046

NOTES

- The belt width was user specified.

- This drive was not selected by Design Flex; the belt width/length was specified by the user.
- User requested non-PowerBand belts.

- The DriveN pulley/bushing weight exceeds 50 |b. Exercise care during installation.

- This report: (1) only applies to Gates’ products; (2) contains confidential information; (3) may only be disclosed to support the
sale or maintenance of our products; and (4) is not a guarantee of performance.

- products are not designed, manufactured, or tested for use on aircraft applications, including aircraft propeller or rotor drive
systems, and all manned or unmanned airborne applications of any type. Lift and Braking systems have special considerations.

Buyer has sole responsibility for the selection and testing of products for any intended use.
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ST5484E Seismic Velocity 4-20 mA Transmitter

Datasheet

OVERVIEW

The ST5484E is a self-contained seismic velocity transmitter
that incorporates a piezoelectric accelerometer, signal integra-
tor, RMS peak detector, and a 4-20 mA signal conditioner into a
single package. It can be mounted directly on a machine case or
bearing housing without intervening signal conditioning equip-
ment. The amplitude of the integrated acceleration (velocity)
signal is converted to a proportional 4-20 mA signal compat-
ible with industrial process control instrumentation such as
PLCs, DCSs, and SCADA systems that can provide trending and/
or alarming capabilities for a simplified vibration monitoring
strategy.

When the flying lead or terminal block connector options are
chosen, the transmitter does not need a separate environmental
housing and can directly accept conduit. To reduce installed
cost, it can be used with barriers for intrinsically safe installa-
tions, or wired directly to explosion-proof conduit fittings for
explosion- proof installations.

Need A Local Display?

When continuous, local indication of
vibration levels is required at the trans-
mitter, the Metrix ST5491E provides
these capabilities. Its sensing and transmitter
elements are similar to the ST5484E, but it
includes a convenient 2% digit LCD display in
an integral conduit elbow and is rated for use
in temperatures from -10°C to +70°C. Refer to
Metrix datasheet 1004598 for ordering informa-
tion and detailed specifications.

APPLICATIONS

A vibration transmitter may be appropriate in applications where
a stand-alone monitoring system may not be warranted.

The ST5484E handles general-purpose vibration measurements
on a wide range of rotating and reciprocating machinery with
rotative speeds between 120- and 6,000-rpm. Seismic measure-
ments are suitable for machines with rolling-element bearings
because shaft vibration in such machines is usually transmitted
directly through the bearing to the bearing housing without
substantial damping or attenuation. Seismic transducers can also
measure vibration that does not originate at the shaft, such as
bearing-related wear and defects, footing/foundation problems,
piping resonances that are coupled to the machine, etc.

PROJECT DOC/REV#: $17430-I0M1-REV.0

4-Pin Terminal Block
(Option D=3)

Flying Leads
(Option D=0, 1, 5, or 6) (2-wire
shown; 4-wire also available)

2-Pin MIL Connector
(Option D=4)

@ c@ﬁs

2-Pin Terminal Block
(Option D=2)

Why Measure Velocity?

Acceleration and displacement levels are heavily influenced by
the frequencies at which the vibration is occurring, while veloc-
ity levels are much less influenced. Thus, although acceleration,
velocity, and displacement measurements are inter-related
mathematically, seismic velocity measurements tend to be more
consistent over a wide range of frequencies than either displace-
ment or acceleration. Consequently, broadband (sometimes
called “overall” or “unfiltered”) velocity measurements are
appropriate for monitoring many machines as a reliable indica-
tor of damaging vibratory energy, with the notable exception

of machines with fluid-film bearings, which are usually better
addressed by shaft-observing proximity probes.

Casing displacement is not a practical measurement to make
directly and is typically just an integrated seismic velocity mea-
surement. As such, the primary decision when selecting a seis-
mic sensor will usually be whether to measure casing velocity
or casing acceleration. As noted above, casing velocity will often
be more appropriate because it tends to be a more reliable
indicator of damaging vibratory energy over a broad frequency
spectrum for low- to medium-speed machinery.
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observing proximity probes will provide more effective

vibration measurements than seismic transducers due
to the rotor dynamics of the machine and the attenuation
of vibratory energy through a fluid-film boundary. Accord-
ingly, Metrix recommends and provides proximity probes
and associated 4-20 mA transmitters or monitoring systems
for such applications.

@ NOTE: For machines with fluid-film bearings, shaft-

For machines with rolling element bearings and running
above 6,000 rpm, and/or where impulsive casing vibration
occurs, acceleration may be a better measurement. In such
situations, it is recommended that you consult with

a Metrix sales professional who can review your application
and assist with selection of the proper transducer type and
associated transmitter or monitoring system.

FEATURES

e  RFI/EMI Immunity — Enhanced circuit design and installa-
tion techniques aggressively filter out noise from common
sources such as handheld radios

e Excellent Moisture Resistance — The 2-pin MIL connec-
tor version is hermetically sealed to provide an IP67-rated
enclosure. Flying lead and terminal block versions are fully
potted and rated to IP56 when installed with optional IEC
conduit elbow

e Hazardous Area Approvals — North American (CSA), Brazil-
ian (INMETRO), and European (ATEX & IEC) approvals avail-
able

e Dynamic Signal Availability — 2-wire versions provide a 4-20
mA velocity- proportional signal for easy connection to PLCs,
DCSs, and other plant control systems. Optional 4-wire ver-
sions! also provide the raw acceleration signal (100 mV/g)
for use with vibration data collectors and analyzers

e Variety of Connection Options — Flying leads, terminal
block, and MIL-type connectors available

e  Conduit-Ready? — Terminal block and flying lead options
have conduit threads on top of sensor. No special housings
are required for connection of conduit

e Rugged, Industrial Design — Robust construction offers out-
standing durability; built-in base and housing strain protec-
tion helps ensure that over-torqueing sensor-to- machine
and sensor-to-conduit connections won’t damage internals
or body

e High- and Low-Pass Filter Options — The ST5484E can be
ordered with a wide variety of low- and high-pass filter
options to precisely tailor the band over which vibration is
measured

e  Polarity-Independent Wiring — Metrix patented IPT® tech-
nology allows loop power to be connected without regard
to voltage polarity, reducing field wiring errors and ensuring
that the raw acceleration output! is not phase inverted

e Multiple Mounting Options — Integral and removable
mounting stud options available in both metric and English
thread sizes; flat base mounting adapters are also available

® Loop-Powered — Runs on nominal 24 V__power supplied by
the 4-20 mA current loop

e Wide Supply Voltage Range — Accepts loop power voltages
from 11 to 29.6 V_(intrinsically safe) or 30.0 V_(explosion
proof & non-incendive)

PROJECT DOC/REV#: $17430-I0M1-REV.0

e RMS Amplitude Detection — Measures Root Mean Square
(RMS) vibration amplitude. Options available for True RMS
or scaled RMS (RMS x V2) for “derived peak”

e Numerous Full Scale Ranges — The full scale ranges provid-
ed in option AAA reflect frequently-ordered ranges; how-
ever, many others (too numerous to list) are also available.
Consult factory for applications requiring other full scale

ranges

Notes:

1. Dynamic raw acceleration signal available with 4-wire versions only
(ordering options D=1 and D=3).

2. Metrix recommends flexible (rather than solid) conduit when pos-
sible. Solid conduit can introduce preload forces on the sensor and
alter of the vibration response of the sensor.

SPECIFICATIONS

All specifications are at +25°C (+77°F) and +24 V__supply voltage
unless otherwise noted.

Inputs

Supply Voltage
(see also note
under max loop
resistance)

11-29.6 V_ (24 V. nominal) (intrinsi-
cally safe); 11 -30V, (24 V_ nominal)
(explosion proof and non-incendive);
Metrix patented IPT® independent polar-
ity diode bridge circuit allows voltage to
be connected without regard to polarity

Circuit-to-Case

500 Vrms

20 mA loop resis-
tance

Isolation
Outputs
4-20 mA Proportional to velocity full scale
range (4mA = 0 vibration,
20mA = full scale vibration)
Maximum 4- R, =50x (Vs —11) Q where Vs = Supply

Voltage at transmitter terminals.

NOTE: For every 50 Q of resistance in the

4-20 mA loop, 1 V,_above the minimum sup-
ply voltage (11 V, ) must be available at the
transmitter terminals. For example, 12V _at
the transmitter terminals will allow a 50 Q loop
resistance; 30 V,_at the transmitter terminals
will allow a 950 Q loop resistance. For intrinsi-
cally safe applications, the use of a passive
zener barrier will incur a voltage drop of
approximately 8.1 volts at the barrier, and the
loop supply voltage is limited to 26 V. Thus,
with passive barriers and a 26 V__supply, the
maximum available voltage at the transmitter
will be 17.9 V__and the corresponding maxi-
mum loop resistance will be 345 Q.

Dynamic Signal

100 mV/g (10.2 mV / m/s?) acceleration,
filtered to same frequency band as pro-
portional velocity (see ordering options E
& F)
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Dynamic Signal
Output
Impedance

10 kQ

NOTES:

1. The dynamic signal output is short-circuit
protected by means of a 10 kQ resistor,
resulting in a relatively large output imped-
ance. Many data collectors and analyzers have
relatively low input impedances (100 kQ or
less) which will load this dynamic output and
attenuate the signal by 10% or more. Refer to
Table 1 for the dB and percentage attenuation
for various load impedances.

2. Because the ST5484E is a loop-powered
device with low operating power, the dynamic
signal output requires a buffer amplifier for ca-
ble runs in excess of 16 feet (5 meters). Longer
cable runs will also introduce distributed cable
capacitance that acts as a low-pass filter, attenu-
ating high- frequency signal content. In such
situations, consult the factory for assistance
selecting an appropriate low-capacitance cable.

Physical

Operating -40°C to +100°C (-40°F to +212°F)
Temperature

Weight 0.9 Ibs (0.36 kg)

Dimensions Refer to Figures 1 and 2 on page 8

Sensitive Axis

Same as mounting stud axis

Axis Orientation

Any

Enclosure
Material

e 303 stainless steel (standard)
e 316L stainless steel (optional)

Recommended
Minimum

Load Imped-
ance (Zload) for
Dynamic Signal

500 kQ
(see also note 1 above)

Enclosure Rating

MIL-Style Connector (option D=4):
¢ |P67 and NEMA 4X

Flying Leads and Terminal Block Connec-
tors (option D#4):

e |P56 when used with the following con-
duit elbows:
8200-001-IEC, 8200-003-IEC, 8200-008-IEC

¢ No Rating* when used with the follow-
ing conduit elbows:

8200-001, 8200-002, 8200-003, 8200-005,
8200-006, 8200-008, 8200-009, 8200-010,
8200-101, 8200-103, 8200-108

Connection * NOTE: IP and NEMA ratings pending;
Signal Processing refer to table on page 6.
Frequency 2 Hz - 1500 Hz (standard) Connector Types | ¢ Flying Leads (2- and 4-wire)
Response (+/- 2 Hz — 2000 Hz (optional) e MIL-C-5015 (2-wire only)
3dB passband) e Terminal Block (2- and 4-wire)
Humidity ® 95%, non-condensing (flying lead and
Optional High- 5, 10, 20, 50, 100, or 200 Hz terminal block versions)
Pass Filter Corner | (must be specified at time of ordering) * 100% condensing (MIL-style connector)
High-Pass Roll- 12 dB / octave Approvals
off
CE Mark * Yes
Optional Low- 230, 250, 350, 450, 500, or 1000 Hz
Pass Filter Corner | (must be specified at time of ordering) Hazardous * CSA
Areas e ATEX
Low-pass Roll-Off | 12 dB / octave e |ECEx
Accuracy + 2.5% (within passband) e INMETRO
+ 4% (at corner frequencies) * GOST (consult factory)

Maximum Full
Scale

5.0 in / sec (others by request)

(refer to ordering option C)

Recommended IS Barriers

Minimum Full
Scale

0.5 in / sec (others by request)

Passive (Zener
Type)

MTL 7787+ or equal

Full Scale Range
Units

e in/ sec (standard)
e mm / sec (available by request)

Active (Zener
Type)

MTL 7706 or equal

Amplitude
Detection

True RMS detector; full scale may be or-
dered with True RMS units or scaled RMS
(RMS x v2) for “derived peak” measure-
ments

See ordering option AAA.

Active
(Galvanic Type)

MTL 5541 or equal

PROJECT DOC/REV#: $17430-I0M1-REV.0

ST5484E Entity
Parameters

* Vmax: 29.6 V__ (intrinsically safe)
* Vmax: 30 V.

(explosion proof and non-incendive)
e |[max: 100 mA
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ORDERING INFORMATION

AAA-BCD-EF

ST5484E-[ [ [ 1-[ -]

AAA Full Scale Range! Hazardous Area Certification®*®
1[2]1]1.0in/sec(25.4 mm/s) peak?® 1 CSA US/C, Class I, Div 2, Grps A-D
1[2]2]0.5in/sec(12.7 mm/s) peak? (non-incendive)

11213120 in/sec (508 mm/s) peakz 2 CSA US/C, Cla§s l, Div 1, Grps B-D '

- and Class II, Div 1, Grps E-G (explosion proof)
1124 |5.0in/sec (127 mm/s) peak® - —

- ATEX, EEx ia IIC T4 Ga (intrinsically safe)
1[2]6]0.8in/sec (20.3 mm/s) peak? -

- 4 CSA US/C, Class |, Div 1, Grps A-D
1(3]2]3.0in/sec(76.2 mm/s) peak?® (intrinsically safe)
1]5]1[1.0in/sec(25.4 mm/s) true RMS 5 | INMETRO, Ex ia IIC T4 Ga (intrinsically safe)
1[5]2]0.5in/sec(12.7 mm/s) true RMS 6 INMETRO, Ex d IIC T4 Gb (explosion proof)
1]5]3[2.0in/sec(50.8 mm/s) true RMS 7 | IECEX, Exia IIC T4 Ga (intrinsically safe)
1]5]4[5.0in/sec (127 mm/s) true RMS 8 | ATEX/IECEx, Ex d IIC T4 Gb (explosion proof)
1[5]6]0.8in/sec (20.3 mm/s) true RMS
1[(6]2]3.0in/sec (76.2 mm/s) true RMS Connection Type®

0 24” Flying Leads, 2-wire;
B Housing Material & Stud Size* (4-20 mA output only)
0 303 SS housing, %” NPT stud 1 24" Flying Leads, 4-wire; (4-20 mA output
1 303 S5 housing, %” NPT stud and dynamic raw acceleration signal)
; wirabe (A
5 303 S5 housing, % x 24 UNF — 7 stud 2 Terminal Block, 2-wire®; (4-20 mA output only)
H \Wireb- _
3 | 303 sS housing, % x 20 UNF — %” stud 3 | Terminal Block, 4-wire®; (4-20 mA output
and dynamic raw acceleration signal)
4 303 SS housing, M8 x 1.0 — 12 stud 4 2-Pin MIL-Style (MIL-C-5015);
5 303 SS housing, M10 x 1.25 — 12 stud (4-20 mA output only)
6 303 SS housing, % x 20 UNC - %" stud 5 72” Flying Leads, 2-wire;
7 | 303 S housing, % x 28 UNF — %” stud (4-20 mA output only)
8 303 SS housing, M8 x 1.25 — 12 stud 6 72" Flying L.eads, 4-wire; (4.-20 rpA output
and dynamic raw acceleration signal)
9 303 SS housing, % x 16 UNC — %" stud
10 316 SS housing, %" NPT stud . .
High-Pass Filter
11 316 SS housing, %" NPT stud
0 2 Hz (standard)
12 316 SS housing, % x 24 UNF — %" stud 1 o h
z
13 316 SS housing, ¥ x 20 UNF — 74" stud
2 10 Hz
14 316 SS housing, M8 x 1.0 — 12 stud
3 20 Hz
15 316 SS housing, M10 x 1.25 — 12 stud
4 50 Hz
16 316 SS housing, % x 20 UNC — %" stud
5 100 Hz
17 316 SS housing, % x 28 UNF — %" stud
6 200 HZ’
18 316 SS housing, M8 x 1.25 — 12 stud
X Custom (consult factory)’
19 316 SS housing, % x 16 UNC — %" stud
20 303 SS housing, % x 13 UNC - %" stud -
Low-Pass Filter
30 316 SS housing, % x 13 UNC — %" stud
0 1500 Hz (standard)
1 500 Hz
2 1000 Hz
3 2000 Hz

PROJECT DOC/REV#: $17430-I0M1-REV.0
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NOTES:

4 250 HZ’ Table 2 — Allowable Combinations for A & B Options
5 230 HZ’ Full Scale Range AAA = Allowable B options
6 350 H (Mounting Stud Sizes)
7 450 Hz g;: Eé, 123,126, 151, 152, | All (no restrictions)
X Custom (consult factory)’ 124 and 154 0,13 10 11, 13
132 and 162 0,1,23,5,9 10,11, 12, 13,

15,19

1.

Smaller-diameter mounting studs are not able to withstand sus-
tained ambient vibration levels above 2.0 in/sec. Consult Table 2
for allowable combinations of A and B options.

The ST5484E uses an RMS amplitude detection circuit. Full scale
ranges in peak units use scaled RMS (i.e., RMS x V2). The “derived
peak” measurements will equal true peak only under the special
case of a pure sinusoid, not complex vibration signals.

Hazardous Area Certifications are not compatible with all connec-
tion types. Consult Table 3 for allowable combinations of C & D
options.

Some approvals require intrinsic safety barriers, others require
Explosion-Proof wiring practices. Refer to Table 4.
ATEX/IECEx/INMETRO Ex d (flameproof) approvals (ordering option
C=8 or C=6) require conduit elbow 8200-AAA-IEC, sold separately.
It may be difficult to connect wires to terminal blocks with the
optional 8200 conduit elbow attached. It is suggested that wires
be routed through conduit elbow, then landed on terminals, and
then conduit elbow secured. Use of union adapter 8201 may be
required. Refer to the Accessories section of this document.
High- and Low-Pass filter corners for standard filters must be
separated by at least one octave (low-pass frequency must be at
least twice the high-pass frequency). All combinations are allowed
except E=6and F=4,5, or 6. Custom filters with closer separa-
tion and/or different roll-offs may be available in some instances.
Consult the factory if custom filters are required.

Table 3 — Allowable Combinations for C & D Options

¢ 1 2 3 4 5 6 7 8
0 Y Y N N N Y N Y
1 Y Y N N N Y N Y
2 Y N Y Y Y N Y N
3 Y N Y Y Y N Y N
4 Y N Y Y Y N Y N
5 Y Y N N N N N N
6 Y Y N N N N N N

Table 4 -

Approvals and corresponding wiring requirements

4w T
SEl<8
o |&3[22
Tableil'> Agenc Approved Areas 2o é & o ¥o
Attenuation of Dynamic Signal versus Load Impedance (Z,__)) ¥ g L2l wlEES L
oa3l2E|8=3
Data Collector / Dynamic Signal Dynamic Signal w § %'E : a o
Analyzer Load Voltage Voltage - - —x«
Impedance (Zk&d) Attenuation (dB) Attenuation (%) CSA US/C | Class I, Div 2,Groups A-D .
10MQ 0.01 dB 0.1% (non-incendive)
5 MQ 0.02 dB 0.2% CSA US/C | Class |, Div 1, C-']roups
B-D; Class II, Div 1,
2MQ 0.04 dB 0.5% Groups E-G ®
1 MQ 0.09 dB 1% (explosion proof)
500 kQ 0.18 dB 29% ATEX ExiallCT4 Ga o
(intrinsically safe)
200 kQ 0.43 dB 5%
N q S CSA Class I, Div 1, Groups o
100 kQ 0.84 dB 9% A-D (intrinsically safe)
50kQ 1.61d8 17% INMETRO | Ex ia IIC T4 Ga .
20 kQ 3.57dB 33% (intrinsically safe)
10 kQ 6.10dB 50% INMETRO | Exd IICT4 Gb °
(explosion proof)
IECEx ExiallICT4 Ga o
(intrinsically safe)
ATEX / Exd IICT4 Gb °
IECEx (explosion proof)
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ACCESSORIES - ELBOWS

Conduit elbows are used with flying lead and terminal block ver-

sions of the ST5484E transmitter. They are not compatible with

MIL-connector versions of the transmitter. A variety of available

configurations accommodate English and metric conduit thread

sizes, hazardous area approvals, materials of construction, and

IP ratings. Most may also be purchased with or without terminal

blocks under the cap. Note that not all configurations are avail-

able with hazardous area approvals or IP ratings. Consult the Stainless steel elbows Copper-free aluminum elbows

ordering information below. (models AAA=005 and 006 only) (all models except
AAA=005 and 006)

ELBOWS
A | A | A | B** | Conduit Fitting Terminal | Coating Approvals IP Rating Material
Size Block (Elbow)
0j]0|1 %" NPT No Powder CSA/UL? NEMA4 Copper-free aluminum
00| 1]|IEC]|3%" NPT No Powder ATEX/IECEX3>* | IP56 Copper-free aluminum
ofof|2 %" NPT 4-position | Powder None None Copper-free aluminum
o(o|3 %" NPT No Powder CSA/UL! NEMA4 Copper-free aluminum
00| 3|IEC|%" NPT No Powder ATEX/IECEX>* | IP56 Copper-free aluminum
0|]0]|4 %" NPT 3-position | Powder None None Copper-free aluminum
0|]0]|5 %” NPT No None None None 303 stainless steel
0]0]|6 %" NPT 4-position | None None None 303 stainless steel
ofo|s8 M20 x 1.5 metric | No Powder CSA/ULY NEMA4 Copper-free aluminum
0[O0 |8 |IEC|M20x1.5metric | No Powder ATEX/IECEX®* | IP56 Copper-free aluminum
0|0|9 M20 x 1.5 metric | 4-position | Powder None None Copper-free aluminum
0j]1]0 %" NPT 4-position | Powder None None Copper-free aluminum
1101 %" NPT No Powder + clear epoxy | CSA/UL* NEMA4 Copper-free aluminum
11013 %" NPT No Powder + clear epoxy | CSA/UL! NEMA4 Copper-free aluminum
11]0]8 M20 x 1.5 metric | No Powder + clear epoxy | CSA/UL* NEMA4 Copper-free aluminum
NOTES:
1. CSA approved through manufacturer (not Metrix) for the following areas: UL approved through manufacturer (not Metrix) for

Class I, Div. 1 (Grps C & D) the following areas:

Class Il, Div. 1 (Grps E, F & G) Class I; Div. 1 (Grps. B, C, D)

Class Il Class II; Div. 1 (Grps. E, F, G)

2. B=IECis only available for AAA=001, 003, and 008 at this time

3. ATEX approved through manufacturer (not Metrix), (B=IEC)
ITSO9ATEX16417U
Ex 112G, Ex d IIC

4. |ECEx approved through manufacturer (not Metrix)
IECEXITS09.0024U
ExdIIC

5. Elbow 8200-AAA-IEC is required for ST5484E installations meeting

ATEX/IECEx/INMETRO Ex d (flameproof) hazardous area certifications

www.metrixvibration.com e info@metrixvibration.com ¢ 281.940.1802
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ACCESSORIES - CABLES

Part Number

Description

8978-111-XXXX

2-pin MIL Splash-Proof (IP66) Cable Assembly

Used with 2-pin MIL style connector. Cable-to-sensor connection made by
means of tight friction fit between cable molded boot and sensor - does not
use threads. Connector is fully potted to provide IP66 seal against moisture
ingression. 6.4mm (0.25”) diameter polyurethane jacketed cable encapsulates
a single twisted pair of conductors and shield.

XXX.X = cable length in meters (example: 0035= 3.5 m)
Min. cable length: 0.5m (XXXX=0005)

Max. cable length: 999.5m (XXXX=9995)

Note: Must be ordered in increments of 0.5m

8978-211-XXXX

2-pin MIL Cable Assembly
Similar to 8978-111 but without splash-proof boot and without IP66 rating;
identical constraints on XXXX ordering options.

8978-200-0000

2-pin MIL Connector Assembly
Similar to 8978-211 but without cable (connector can be disassembled for
field installation of cable)

8978-311-XXXX

2-pin MIL Submersible (IP67) Cable Assembly

Similar to 8978-111 but uses overmolded screw-type connector for IP67
rating. 4.9mm (0.19”) diameter polyurethane jacketed cable encapsulates a
single twisted pair of 20 AWG conductors and shield. Gold plated contacts,
Stainless steel 316L Nut.

XXX.X = cable length in meters (example: 0050= 5.0 m)
NOTE: only 5m, 10m, and 20m lengths available at this time. 5m length stock std;
other length may incur longer lead times.

9334-111-XXXX-YYYY

2-pin MIL Splash-Proof (IP66) Cable Assembly With Armor

Used with 2-pin MIL-style connector. Connector is fully potted

and provided with integral molded boot to provide IP66 seal against moisture
ingression. 7.1mm (0.28”) diameter 304 stainless steel armor encapsulates a
single twisted pair of conductors and shield.

XXX.X = armor length in meters (example: 0035= 3.5 m)
Min. armor length: 0.5m Max. armor length: 60m
Must be ordered in 0.5m increments

YYYY = cable length in meters
Min. cable length: 1.0 Max: 999.5m Must be ordered in 0.5 m increments;
NOTE: cable length must exceed armor length by at least 0.5 m.

9334-211-XXXX-YYYY

2-pin MIL Armored Cable Assembly
Similar to 9334-111 but without splash-proof boot and without IP66 rating;
identical constraints on XXXX and YYYY ordering options.

8169-75-002-XXX

2-wire Cable Assembly

Designed for installations where conduit will not be used to protect field wir-
ing. Fitting mates directly to all 8200 elbows with %” NPT reducers. Cable is
2-conductor (20 AWG) twisted, shielded pair in PVC jacket. Cable grip includ-
ed for strain relief.

Material: zinc-plated steel

XXX= length in feet (example: 010=10 feet)
Min. cable length: 1 foot (001)  Max. cable length: 999 feet (999)

8201-001

Conduit Union

Fits between ST5484E and 8200 conduit elbow when there is not enough
room to rotate the elbow. Suitable for Class I, Div 1 (Grps A,B,C,D) and Class I,
Div 1 (Grps E,F,G) hazardous areas.

Material: zinc-plated steel
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7084-001 Flange Mount Adapter
Adapts %" NPT mounting stud on ST5484E to 3-hole flat-base pattern. Hole
pattern is three equally spaced 0.26” diameter holes on 1.5” diameter circle.
Adapter is 2” diameter x 0.75” thick. Material: 303 stainless steel
7084-002 Flange Mount Adapter
Same as 7084-001 except center hole adapts %” NPT stud on the 5484E.
7084-005 Flange Mount Adapter
Same as 7084-001 except center hole adapts % x 24 UNF stud on the 5484E.
8253-002 %” NPT to %” NPT Reducer Bushing
Adapts %” NPT stud on ST5484E (B=0) to %4” NPT mounting hole.
Material: 303 stainless steel
93818-004 Cable Grip Strain Relief Fitting
Used primarily with 8978 cable assemblies where cable enters junction box.
%” NPT male thread to cable grip. Fits cable diameters from 0.156” to 0.25".
Complete with sealing ring and locknut. Hot dip / mechanically galvanized fin-
ish. Suitable for NEMA 4 junction boxes.
93818-018 Cable Grip Strain Relief Fitting
Similar to 93818-004, but fits larger cable diameters from 0.4”
to 0.5”, such as customer-supplied cables used with terminal block versions of
ST5484E (D =2 or 3).
OUTLINE DIAGRAMS
Figure 1: Outline dimensions of the ST5484E (all versions except MIL-Style Figure 2: Outline dimensions of the
Connector). Dimensions in mm [inches]. Optional* 8200-001 conduit ST5484E-XXX-XX4-XX (MIL-Style Connec-

elbow shown installed.

tor). Dimensions in mm [inches].

* NOTE: 8200-AAA-IEC elbow is mandatory for ATEX/IECEx/INMETRO

Ex d (flameproof) approved installations.
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WIRING CONNECTIONS

Table 5 — Wiring Connection Legend

Connector Type Dynamic Signal Connections | Power Connections
MIL-C-5015 Not Available 24V _power may be connected to all ST5484E models without regard
2-wire flying leads Not Available to polquty. Sensor.uses IPT mdepender_\t polarlty diode bridge circuit
that will always orient voltage correctly inside sensor, regardless of
2-wire terminal block Not Available polarity externally.
4-wire flying leads Red: Power +
Blue: Power -
White: Dynamic Signal - NOTE: Although the ST5484E allows polarity in either direction, installations
Black: Dynamic Signal + using LS. barriers will need to observe correct polarity at the barrier input side.

However, the barrier output side (i.e., sensor connection) may be wired without

4-wire terminal block regard to polarity.

NOTE:
+ AND — SYMBOLS
ARE NOT ON LABEL

Figure 3: Typical installation for a single
ST5484E seismic vibration transmitter.

Figure 4: Typical installation for multiple
ST5484E seismic vibration transmitters.

ADDITIONAL DOCUMENTATION

Description Metrix Document Number
Manual M9162

Installation Drawing — Hazardous Area with I.S. Barriers (CSA) 9426

Installation Drawing — Hazardous Area with I.S. Barriers (CENELEC) 9278

Installation Drawing — Div 2 / Zone 2 1086105

Trademarks used herein are the property of their respective owners.
Data and specifications subject to change without notice.
© 2014 Metrix Instrument Co., L.P.
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Pneumatic Actuator

Durastroke Series 1500 — 1999
Installation & Maintenance Instructions

INSTALLATION

Installation of Airtech Products Durastroke pneumatic actuator is a simple three-step process; Mounting of
the actuator & attachment to load, connection of air line and connection of the control signal. Before starting
installation, inspect the actuator and contents of the shipping carton to ensure all required parts are present.
Check the following:
- Ensure all parts are firmly secured to the mounting plate and the mounting plate is firmly secured to
the actuator body.
Clevis is present at the end of travel stem?
The following hardware kit was included:
1. Five (5) 3/8-16 x 1 2" long bolts
2. Four (4) 3/8” lock washers
3. One (1) 3/8-16 locking nut

A) Mounting The Actuator:

1. The actuator can be mounted in either a vertical or horizontal position.

2. The actuator is supplied with four (4) 3/8”-16 bolt-holes in the bottom plate for attachment to a
mounting plate or bracket.

3. Ahole atleast 13/16” (but not larger than 1” diameter) must be provided in the center of the actuator
mounting bolthole pattern for penetration of the actuator travel stem and clevis.

4. Attach the actuator to the mounting bracket with the four supplied 3/8”-16 x 172 ” bolts and lock
washers. In a rotating pattern, tighten each to 16 Ft-Lbs torque.

5. DO NOT ATTACH THE ACTUATOR TO THE TORQUE TUBE LEVER ARM YET.

B) Air Line Connections:

1. Blow out all piping before connections are made to prevent dirt, chips, etc from entering the
positioner. Ensure all air entering the positioner and actuator is clean, dry and oil free. Failure to do
so increases the possibility of operational problems and/or deviation from specified performance.

2. Locate the 1/4” NPT ports on the two Fisher 67CFR Filter Regulators.

3. Install a 1/4” threaded adapter in the air inlet ports of both filter regulators. Non-hardening sealant
(used sparingly) on male threads only is suggested.

4. Connect 1/4” or 3/8” air line to the supply ports of both filter regulators. Total air pressure in these
lines should be regulated to approximately 100 psig.

C) Control Signal Connection:
1. Locate the 1/2” NPT port for the conduit connection and install male adapter.
2. Connect conduit and thread wiring into transducer connection terminals
3. Connect leads for control signal to corresponding terminals in transducer.
4. Securely reinstall cap.

1550 S. 81%' W. Avenue - Tulsa, OK 74127

Office: 918-241-0264 - Fax: 918-241-0270 - www.airtechproducts.com
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Durastroke 1500 Pneumatic Actuator
Installation Instructions
Page 2 of 3

D) Connecting The Linkage:

1.

In most cases**, the torque tube lever arm will be preset at the factory to drive the louver either “Fail
Open” or “Fail Closed” upon loss of air and / or actuator retraction. As a result, connection of the linkage
will be a simple matter of manually situating the louver blades and actuator stem to the correct position
and then attaching the control link to the clevis (at the base of the actuator stem) and finally to the torque
tube lever arm. To determine how the actuator and louver blades should be positioned, please note the
following instructions:

a. “Fail Open” Louvers
- Stroke actuator to fully extended and manually set louver to fully closed position before
connecting louver lever arm & link to actuator clevis.
b. “Fail Closed” Louvers
- Ensure actuator is completely retracted and manually set louvers to fully closed position
before connecting louver lever arm & link to actuator clevis.

When all sections are installed and connected, stroke the actuator several times to ensure it moves the
entire louver freely without binding or interference. On very large louvers with multiple sections, inspect
to confirm all the sections are fully open and completely closing in unison. Some adjustment of end links
or torque tube clamps may be required to ensure all louver blades open and shut consistently down the
entire length or across the entire width of the louver.

Check all attachment fasteners to ensure all are properly tightened and completely engaged to the louver
flange.

If applicable, check all end link connections and torque tube couplers to ensure they are properly
tightened and fasteners are completely engaged.

**For new orders only when the actuator is purchased in conjunction w/louvers. Please contact the

factory for specific instructions on retrofit or other applications that did not see both the actuator and louver

originate as simultaneous/concurrent Airtech orders
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Durastroke 1500 Pneumatic Actuator
Installation Instructions
Page 3 0of 3

MAINTENANCE

Annual Inspection:
1. Inspect and verify all mechanical connections
- Actuator bolting to mounting plate or bracket
o Check mounting plate or bracket rigidity
o Confirm actuator to mounting bracket bolt tightness
Clevis general condition
o Visually inspect overall clevis condition
o Confirm fastener between clevis and actuator link is sound
Link to torque tube lever arm
o Visually inspect overall link condition
o Confirm fastener between link and torque tube lever arm is sound
Positioner attachment to actuator body
o Visually inspect positioner for visible cracks or damage
o Confirm positioner is securely fastened to actuator body

2. Inspect and verify all pneumatic and electrical connections
- Air connections to filter regulators
o Supply line to threaded adapters
o Adapters to filter regulators
Diaphragm
o Confirm 35-50 psig air at Positioner Supply Port
§ Listen for leaks at stem
Positioner
o Confirm 3 — 15 psig at instrument air port
§ Confirm louver operation in response to proportioned air

Repair Kit & Recommended Spare Parts List

The following items are recommended as a single actuator repair kit. It is suggested that one repair kit be
kept on hand for each 3 actuators on site and in service. Please note a repair & maintenance kit is not
offered for the positioner because of the complexity of that particular item. Best practice is simply to replace
a non-operational positioner. Item numbers noted below refer to Airtech Products, Inc. drawing, “Durastroke
1100 Actuator”.

ltem Number Description
2 Guide Bushing
4 Snap Ring
9 Diaphragm
13 Diaphragm Washer
15 O-Ring
23/24/25 Kit, Positioner, Std Duty
33/37 Fisher 67 CFR w/gauge
34 Fisher 646 I/P Transducer w/0-30 Gauge
12-22-08
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AIRTECH PRODUCTS, INC.

Dwg. Name:

DURASTROKE 1500 ACTUATOR
Date: By:

1/30/08 STEWART
Customer: File #

AIRMOTOR
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ITEM|QTY. DESCRIPTION

1 1 CLEVIS

2 1 GUIDE BUSHING

3 1 LOWER HOUSING

4 (1 SNAPRING

5 1 STEM

6 |8 HOUSING NUT

7 12 | LOCKWASHER

8 12 | HOUSING SCREW

9 1 DIAPHRAGM

10 | 3 LOCKNUT

11 | 1 DIAPHRAGM PLATE

12 | 1 UPPER HOUSING

13 |1 DIAPHRAGM WASHER
14 | 1 CONNECTOR NUT

15 |1 O-RING

16 | 4 SPRING COVER SCREW
17 | 1 SPRING ROD

18 |1 MAIN SPRING

19 |1 SPRING COVER

201 SPRING WASHER

21 |1 WASHER

2|1 POSITIONER SPRING
23 |1 POSITIONER WASHER
24 11 GASKET

2511 POSITIONER

26 | 6 POSITIONER SCREW

27 | 6 LOCKWASHER

28

29

30 |1 WASHER

311 LOCKNUT

321 SAE FLAT WASHER
3311 FISHER 67CFR-235 WITH 0-30 GAUGE
3411 FISHER 646 I/P WITH 0-30 GAUGE
35|1 AIRLINE

36 |1 MOUNTING BRACKET
37 |1 FISHER 67CFR-237 WITH 0-60 GAUGE

AIRTECH PRODUCTS, INC.

Dwg. Name:

DURASTROKE 1500 ACTUATOR
Date: By:

12/22/08 Stewart
Customer: Fle#:

AIRMOTOR
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SPARE PARTS
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Serving the Industry Since 1952
Member of HTRI & ACHEMA

SMITHCO ENGINEERING
7718 E. 91° St. Suite #200
Tulsa, Oklahoma 74133
Phone: (918) 446-4406
Fax: (918) 446-7439

Co:

UOP Russell LLC

Date: 6/20/2017

Ref: 4500753943
A-301

RECOMMENDED SPARE PARTS FOR 2 YEAR OPERATION

SMITHCO JOB NO. 2017B430

ltem# | QTY Description Net Each | Total Net
001 18 | A1052222 Plugs $6.25 $112.50
002 36 | CS2213 gasket $.50 $18.00
003 4 A1051822 Plugs $5.00 $20.00
004 8 CS1813 gasket $.50 $4.00
005 1 Cofimco Fan #3048-5-24L/B3T $1,749.00 | $1,749.00
2.4375 X 46.5 Shaft with 0.6250 X 0.3125 Keyway 4.25

006 ! one end 4.620 other end with keys (2) snap rings $354.00 $354.00
007 1 30 HP Electric Motor, Smithco Job 2017B430 $2,224.00 | $2,224.00
008 2 2.4375 SCM Flange Bearings $256.68 $513.36
009 1 Matched set of (3) 5VX1250 V-Belt $269.10 $269.10
010 1 3 groove 5V - 31.50 sheave with bushing $1,020.28 | $1,020.28
011 1 3 groove 5V - 6.30 sheave with bushing $137.08 $137.08
012 1 Metrix ST5484E-122-120 Vibration Switch $1,326.00 | $1,326.00
TOTAL | $7,747.32

The recommended quantities are for remote locations.
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SECTION (4)
MAINTENANCE




Warranty Contacts

Parts, Service and Warranty Manager
Smithco Engineering
6312 S. 39t West Ave.
Tulsa, OK 74132
Phone: (918) 388-0325
Fax: (918) 446-7439
E-mail: parts@smithco-eng.com

Parts Sales Associate
Smithco Engineering
6312 S. 39t West Ave.
Tulsa, OK 74132
Phone: (918) 388-0328
Fax: (918) 446-7439
E-mail: parts@smithco-eng.com

Equipment Warranty is based on negotiated Terms and Conditions as stated in
Customer PO #: 4500741425
Smithco Job #: 16B376

Smithco Engineering
6312 S. 39th West Ave., Tulsa, OK 74132
(918) 446-4406
www.smithco-eng.com
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Maintenance

This section of the manual contains information concerning service and maintenance of your air-cooled
heat exchanger.

WARNING: Turn off and lock out or tag power source before proceeding with
inspection of the cooler internal surfaces or mechanical equipment.

General Maintenance:

The interior and exterior of the air-cooled heat exchanger should be inspected periodically for safety,
damage and cleanliness. All guards provided with the unit must be in place and properly attached. No
buildup of grease or dirt should be allowed on any of the components. The finned tubes exterior should
be checked for dirty fins and clogging of the fins with dirt or lint. The interior of the tubes should be
checked for rust and scale. The thermal design is based on clean exterior and interior heat exchanger
surfaces.

Mechanical Equipment References:

VENDOR WEBSITES:

ELECTRIC MOTORS: www.reliance.com
www.sea.siemens.com/motors

FANS: www.cofimco.com
www.moorefans.com

FAN SHAFT BEARINGS: www.dodge-pt.com

V-BELTS: www.gates.com
www.dayco.com

VIBRATION SWITCHES: www.fwmurphy.com

www.metrixl.com

www.icca.invensys.com (Robert Shaw)
SPIRAL BEVEL GEAR BOXES: www.amarillogear.com
www.hubcityinc.com

LOUVER ACTUATORS
AND CONTROLLERS: www.airtechproducts.com

www.emersonprocess.com (Fisher Actuators and Controls)
LOUVERS: www.airtechproducts.com

Smithco Engineering, Inc,, 6312 S. 39t West Ave,, Tulsa, OK 74132 (918) 446-4406 www.smithco-eng.com
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ELECTRIC MOTOR MAINTENANCE

WARNING! Turn off and lock out or tag power source before proceeding.

Inspection:

Each motor should be inspected at regular intervals. The frequency and

thoroughness will depend on the amount of operation, nature of service and the
environment.

Cleanliness:

The motor exterior should be kept free of oil, dust, dirt, water and chemicals. For
fan-cooled motors, it is important to keep the air intake opening clear of debris.

Moisture:

On non-explosion proof TEFC motors, a removable plug in the bottom center of
the motor frame permits removal of any accumulated moisture. Drain regularly.

Lubrication Schedule:

Check and re-lubricate bearings each six months (more often if conditions require) as
follows:

For best results, grease should be compounded from a lithium soap base and petroleum
oil. It should be of No. 2 consistency and stabilized against oxidation. Operating
temperature range should be from -15°F to +250°F for Class B insulation and to +300°F

for Class F and H. Most major oil companies have special bearing greases that are
satisfactory.

CAUTION! Adding grease to bearing when motor is operating may cause
grease to go through clearance around inside end cap and be slung onto motor
windings.
1. Thoroughly clean the grease connections at the ends of the extended lube lines.
2. Remove plugs from drains.

3 Remove hardened grease from drains with stiff wire or rod.

4. Add grease to inlet with hand type gun until small amount of new grease is forced
out of the drain.

5. Clean excess grease from the drains and grease connections and run the motor 30
minutes before replacing the drain plug.

Smithco Engineering, Inc.[JP.O. Box 571330 Tulsa, OK 7415701 Phone: (918)446-4406JFax: (918)445-2857
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WARNING! Turn off and lock out or tag power source before proceeding.

SIMPLIFIED BELT TENSIONING METHOD

This tensioning method assumes average static tensions for drives, thereby eliminating
the need for calculating static tension. Use this method if the small sheave diameter,
small sheave rpm and speed ratio fall within the limits as given in table number 1; the

number of belts used corresponds to the number recommended in this manual; and the
drive has at least 2 belts.

Step 1: From TABLE NUMBER 1, determine the force required to deflect one belt
1/64" per inch of span length (length from C to C of sheaves along the belt)

* Measure the span length (t) of the drive.

» At the center of the span measure the force required to deflect one belt on the drive
1/64 per inch of span length from its normal position. The adjacent belt can be used
as a reference for measuring the deflection. (see the figure below TABLE NUMBER
1, Page 10) Be sure to apply the force perpendicular to the belt.

e Measure the force required to deflect a band of belts 1/64 per inch of span length as
discussed above. Divide the value by the number of belt strands in the band to find
the deflection force per belt.

Note: Lay a steel bar or a narrow block of wood across the belt and apply the deflection
force to the bar so that all of the individual strands in the band are deflected the same
amount. If more than one belt is used in the drive, the neighboring band can be used as a
reference for measuring the deflection, just as is done with individual belts. If only one
band is used, lay a straightedge or stretch a string from sheave-to-sheave to use as a
reference for measuring the deflection. Lay the straightedge or string across the back of
the belt on the sheaves.

Step 2: Compare this deflection with the range of forces given in TABLE NUMBER 1.

e Ifitis less than the minimum recommended force, the belts tensioned must be
increased.

e If it is more than the maximum recommended force, the drive tension must be
reduced.

Smithco Engineering, Inc,[JP.O. Box 57133000 Tulsa, OK 7415700Phone: (918)446-44061Fax: (918)445-2857
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TABLE NUMBER 1

RECOMMENDED DEFLECTION FORCE PER BELT

“
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Belt Deflection Figure

Smithco Engineering, Inc.CTP.0. Box 5713300 Tulsa, OK 74157JPhone: (918)446-44061Fax: (918)445-2857
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HTD BELT TENSIONING INSTRUCTIONS

WARNING! Turn off and lock out or tag power source before proceeding|

BELT TENSION

HTD drives do not require as much tension as V- belt drives that depend on friction to
transmit the load. HTD belts should be installed with a snug fit, neither too taut nor too
loose. After the belt has been so tensioned, a force to deflect the belt by an amount to
assure proper tension can be measured. Measure the belt span (see sketch). Using a
spring scale, apply force perpendicular to the center of the belt width and the center of the
belt span. Measure the force necessary to deflect the belt 1/64" for each inch of belt
span. For example, the deflection for a 32" belt span is 32 x 1/64 = 1/2" deflection. The
force required to deflect the belt the amount required at the proper tension is listed in
table below.

DEFLECTION FORCE FOR Power Grip & Poly Chain GT2 BELTS

PITCH WIDTH FORCE

8mm 20mm 24 Ibs. ]Je#‘le':jkion
30mm 39 1bs. 1764” per
50mm 67 Ibs. Inch i spon
85mm 122 lbs. Spon Length, /

14mm 40mm 99 lbs.
55mm 156 Ibs.
85mm 266 Ibs.
115mm 378 Ibs.
170mm 581 Ibs.

NOTE: For belts wider than 2" (50mm), it is
suggested that a strip of key stock, or something
similar, be placed across the belt under the point
of force to prevent distortion.

For drives with shock loading or other unusual
conditions, the force may have to be increased for
proper operation of the drive.

Smithco Engineering, Inc.CIP.O. Box 57133000 Tulsa, OK 74157[(1Phone: (918)446-4406[1Fax: (918)445-2857
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The bearings have been greased at the factory and are ready to run. The following table is
a general guide for re-lubrication. Operating conditions may require different lubrication
periods.

Bearings have been lubricated at the factory with number two consistency lithium base
grease which is suitable for normal operating conditions.

Re-lubricate with lithium base grease or grease compatible with original lubricant and
suitable for ball bearing service. In certain cases, such as low temperature or high

temperature applications, it may be necessary to consult a lubrication supplier for
recommendations.

LUBRICATION GUIDE

Read Preceding Paragraphs Before Establishing Lubrication Schedule.

Hours Fan Shaft RPM and

Run Suggested Lubrication Period In Weeks

Per 1 251 501 751 1001 1501 2001 2501

Day to 250 to 500 to 750 to 1000 to 1500 | to 2000 | to 2500 to 3000

RPM RPM RPM RPM RPM RPM RPM RPM

8 12 12 10 7 5 4 3 2

16 12 7 5 4 2 2 1 1

24 10 5 3 2 1 1 1 1

Smithco Engineering, Inc.CIP.O. Box 57133000 Tulsa, OK 74157C0Phone: (918)446-4406[1Fax: (918)445-2857
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LUBRICATION INSTRUCTIONS

Recommended lubricants are as follows:

AMBIENT-DEGREES F 15-50 50-125
AGMA NUMBER 4EP SEP
VISCOSITY RANGE 626-755 SSU @ 100°F 918-1122 SSU @ 100°f

Consult the gear manufacturer’s data for a recommended oil and manufacturer.

SYNTHETIC GEAR LUBRICANTS

Synthetic oils have been used in enclosed gear drives for special operating conditions.
Synthetic lubricants can be advantageous over standard oils in that they are generally
more stable, have a longer life, and operate over a wider temperature range.

INSTRUCTIONS FOR INSTALLATION AND STARTING NEW UNIT

WARNING! Turn off and lock out or tag power source before proceeding.

1. When units are shipped, internal parts are protected by rust preventive film.
Flushing is not required since it is soluble in the lubricant. Fill the case with
recommended lubricant to the proper oil level.

NOTE: units may be shipped without oil and must be filled before
starting.

2. Gear units may be shipped with the breather port plugged. Prior to operation,

a breather type plug (supplied with the unit) must be installed in the upper
housing.

3. Coupling connections must be aligned for proper parallel and angular
misalignment.

4. If it is required to shim the gearbox for alignment, care must be taken to
prevent distortion of the housing. Note: coupling and unit alignment
should be rechecked after two weeks operation.

5. When units furnished with force feed lubrication are started, it should be
confirmed that oil is being pumped.

6. For low temperature operation, with oil viscosity at starting greater than
5,000 SUV, heaters must be used. For units with pressure lubrication systems,
confirm the pump is pumping the cold oil.
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7. The minimum viscosity required under normal operating conditions ranges
from 150 to 400 SUV. Oils having this viscosity under normal operating

conditions may not be satisfactory for low temperature starting and heaters
must be used.

8. Where unit will not warm up under intermittent operating conditions, low-
' viscosity oil may be required for low temperature operation.

WARNING! Turn off and lock out or tag power source before proceeding.

OIL CHANGES

After installation, the first oil change should occur after two weeks of operation. After the
original oil has been drained, fill the case to the required level with SAE-10 straight run
mineral flushing oil containing no additives. Start the fan and let it get up to speed, then
stop it. This works as a flushing procedure. Drain the flushing oils and fill with the
recommended lubricant to the proper level.

Change the oil every six months unless conditions warrant closer intervals. If the oil
temperature is continuously above 200°F, or if the unit is subjected to an unusually moist

atmosphere, oil changes may be necessary at one, two or three month intervals, as
determined by field inspection of the oil.

Prevent any foreign matter from entering the gear case. Dust, dirt, moisture, and
chemical fumes form sludge.

INSTRUCTIONS FOR MAINTENANCE

1. Stop the unit and check the oil level once a week. The lubricant level should be no
more than 1/4” below specified level.

2. Units should be given daily visual inspections and observation for oil leaks or
unusual noises. If either occurs, the cause must be found and corrected.

3.  The operating temperature of the unit is the temperature of the oil inside the
housing. The maximum operating temperature should not exceed 200°F.

INSTRUCTIONS FOR SHUTDOWN PERIODS

If unit will be idle for a period longer than one week, it will be necessary to run the unit
for ten minutes every week it is idle. This short operation will keep the gears and
bearings coated with oil and prevent rusting due to condensations of moisture resulting
from temperature changes.
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PLUG TIGHTENING
PROCEDURE




B S\ITHCO ENGINEERING, INC.

P.O. Box 571330 ¢ Tulsa, Oklahoma 74157-1330

- Phone Number (918) 446-4406 = 6312 S. 39th West Ave Tulsa, OK 74132-1237- Office
Fax Number (918) 445-2857 ¢ 6211 S. 39th West Ave Tulsa, OK 74132-1237+ Plant

Plug Torquing Procedure

On plug type headers, plugs are installed at room temperature in our plant and have
passed a hydrostatic test. Occasionally, field leak testing or heating up of the unit will
indicate that some natural relaxation of the load on the gasket has occurred and therefore
results in a leak. When this occurs, it is necessary to re-tighten the plugs in the field. The
plugs are already tightened to a minimum torque in Smithco’s shop as shown in the
following table:

Plug Threaded Max Plug Minimum Torque
Diameter Length Value (ft-lbs)
11/8” 1% 150
11/8" 1% 200
11/8" 1% 250
11/8" 2% 300
11/8" >2" 400
1 3/8” 1% 300
1 3/8" >1% 400

The coefficient of friction in our shop is for new, well lubricated threads and so therefore
field torque values will probably be higher. Giving precise torque values can not be
completely accurate due to the variation in the lubrication and smoothness of the surfaces.
A better method of sealing the leaks is as follows:

1) Locate the leaking plug.

2) Administer an impact using an 18” inch swing of a 2 Ib hammer to the outside
face of the plug to assist in the plastic flow of the gasket into the microscopic
surface irregularities.

3) Turn the plug ¥ of a flat (30 rotation) clockwise. This results in approximately
0.007" additional compression on the gasket.

4) Repeat steps 1) through 3) just until the leak is sealed. Do not repeat steps 1)
through 3) more than 4 times. After the 4" time. Remove the plug. Check the
gasket surfaces and recondition if necessary. Replace the gasket and start the
process from the initial torque step.

The plugs are NOT indestructible. The threaded surfaces should be in good condition.
We recommend against the use of impact wrenches, however, any plugs damaged by use
of an impact wrench should be replaced.
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Rap the large striking surface with a hammer when extreme

12-Point force Is necessary to loosen and set large fasteners, Wrenches
Straight arg Gr'n‘?‘?% 306!‘ forged stee! with a black finish. Meet Fed. Spec.
-W-636e.
Offset—Handle is offset 45° to help clear obstructions.
SG'P"'.’";:I Straight—Designed to apply maximum force directly through
tralg the handle to the fastener head and to kesp wrench head on the
fastener when wrench Is struck.
Head O'all Head O’all Head O'all
Size Thick. Lg. Each Size Thick. Lg. Each Size Thick. Lg. Each
12-Point Offset 12-Point Offset (Cont.} 12-Point Straight (Cont.)
146" (27mm) as” 107 ... 5455A11 .$31.16 2‘5/13"(75mm) 1%4"..,..16V22" . 5455A29$115.67 296" (65mm) 12542".,13142" .. 5456A26 $106.25
L L7 L ... 117 ... 54585A12. 32.72 L1t 16162" .. 5455A31 119.08  2%4".......... 11346"..14" ... 5456A27 107.65
1346"(@30mm) 4" 117 ... 5455A47 . 37.11 1/ﬂ"(BOrnm) 13/4” ..... 16742".. 5455A32 121.92  294(70mm)..1%46"..14%6".. 6456431 125,12
147(@32mm).. %" 117 ... 5455A13 ., 34.37 33".......2". .. 184" 5455461 177.14 21%46"(7omm)2Vie" ... 1471" .. 5456A44 144.70
( ) 31/ i 2" 18V4"....5455A62 184.78
" o f- S AP 4 ... . " " "
o Y1 SASSATA. O8.67 ol o gy 5455A63 19510 aviiEom 2 79 S4eunas 19659
. "L 1117/" 5455A36.. 39.80 4, ¢ p ¥(B0mm).. 2%z2" .. 17%".... .
" u 378 2". .181/4 ....5455A64 226.37 33"(85m 29/ ¥ 1754"...5456A34 217 90
. A1 5455A15.. 41.47 y » Ty w"(BSmmM) .. 296" 174", .. .
T4t 42v4" 5455A16. 43.03 4V g B e e Y 27he . 1727/ 5456A35 248.94
T 1117/ 5455A61 . 48.35 V¢ 2".....18Y4".. 5455A66 240.44 33;4".... 2:5313 ....... 5456&36 273.52
- .3 2%"... 187 ... 5456A37 291.80
1%e", L1V 12747 5455A33 .. 49.90 Iigog;tmsr:lm‘g/g't 914".... 5456A47 34.22 41/B" 23/3" 18¢ 5456A38 324,91
15/3"(41mrn) 1 12Va2" . 5455A17 . 49.70 4/, 30mm} T 796" 5456A43 32.97 41/3,,"'""""“"‘23/5,,‘"“18,, """" 5456A39 33756
116, 1167 12%:¢"..5455A18.. 52.41 1 %‘u(azmm) T/ 79%¢".. 5456A11 30.95 41/:".... ....23/8".....21" 8486411 453.51
13" s 1%"....12%6".. 5455A42.. 56.58 45,00 72 7%¢"..5456A12 30.96 450 ""23/",,""'21,, """" 5456A42 456.59
19346"[@6mm) 116", 12%6".. 5455A19.. 57.86  qa;v 546" 84" 5456451 32.68 B €74 e T .
17 13Y527. 5455A21.. 61.01 4754 . 19" 8V4"..5456A13 32.67 6-Point Straight
11916 13%5".. 5455A43.. 61.91 1125 312:".. 72/14/32" 5456A14  34.81 .. 9. 8341AH1  25.76
50mm . 13%2". 8465A52.. 70.74  ggmm . o' 72" 5456A53 36.73 10va". 8341A42 25.76
2. . 13127 5455A22.. 63,31 14" (41 mm) 1%2” . 784" B456A15  37.04 .10%4¢6"..8341A43 31.45
246" Lo 12%" BABSA34 . 63.60  11VAe ... 1%" . 7274:" 5456A16 39.48 H;/ ...... gﬂﬁ:g gggg
28" .. 13194 5455A44 .. 64.94 I VLR 5456A18 40.23 . (T .
S mm) . e BdceAad T9.45 13}15"(4emm) Vi 715 6450A17 40,46 111%ie" 8341A46 45,63
2V4"... Yo'...131%;" 5455A24 .. 72,40  qypr V. 10" ... 5456A21 42.85 12" ....8341A47 57.12
256" ... 1%" ..... 13194" 5455449 .. 74.03 50rnrn. L 113427 11947, 5456A54  73.63 12%"..8341A48 60.83
23/a”(60mm) 1V 1414 5495A25 . 76.76  aseA22  60.71 1211467 8341A49  66.21
2" v 19" 14ve". 5455A46.. 94.52 BA56A52  64.44 131" 8341A51  91.47
2%¢"(65mm) 112".....14%4".... 54556A26 . 97.86 B 5456A20 68.97 .137%16".. 8341A52 100.41
28" 194"...16%52". 5455A27 .. 98.09  93:c7i5omm) 11742".11%4".. 5456A23  74.48 .131%¢" 8341A53 117.04
2%"(70mm) 154"..,..15%32" _5455A28.. 9B.09 2V4". ... 11742" 1134 ... 5456A24 79.13 W14 B341A54 153.10
DU i 1% 16Ya2" . 5455A48 .. 140.00 2%"(60mm) .. 12V42". .1129%2" 5456A25 93.94 Llave” | B341A55 216.69
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