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STANDARD ayvei_;;z
CHEMICALS [PLASTICS , Pace [
FORMAT 2

This specification, designating ganartl requirwments for weided pressure

-vessals, 13 arrenged ints two sections - a fabeication sectton {Articles | thre 15},

and & supplemsntary design section (Articles 40 thru 44), The fabrfcation saction

contaings all the fnformation ncm;ary to pruvide properly axecutsd ipprovel {aad

cartified) drawings; all :o«:!ﬁagfons pertaiaing to the fubr‘lca'tian, inspection,
e~ tasting, prozection, and preparation l\'ur shipmant of thy vessal; and the require-
ments regarding cartification and npor'ts for vessels for wirich a complete mchanical
design has been furpism to the manufacturer. The supplemuntary design saction
‘contains supplemantary design critaria and rgqy!runnt.: for use in designing vessals
gr parts of vessals whan 2 complets mechaniczl design A2t nat bean fumuh_:d ta the
mamtacturer,

‘For the pumu’::of clarity, cross-refarences between the fabrication and
des1gn sections are uied; however, when @ complets mechanical desfgn is provided by
Buyer. or designated agent of Juyer, onbly the requirements of the fabricatfon section

' ' {Articizs ) thru 19) need be considered by the manufacturer.
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PROCESS YESSELS

HINIDN - .
CTAARBIDE STANDARD apP-1-2
Process Vessets
CHEMICALS [PLASTICS {oes, Paz 1)
. N
GENERAL REQUIREMENTS FOR MATERIALS, DESIGN, FARRICATION, INSPECTION,
JESTING, AND CERTIFICATION OF WELDED PRESSURF VESSELS
TABLE OF CONTENTS
-
1 SCOPE 3
1.4 Vessels covered by this specification.
1,2 Definttion of “Yeszel Specifications®,
1.3 Design of vassels or parts of- vessels not covered by the Vessel Specificatioms.
1.4 Proposed exception by msnufscturer, ..
2 CODES, STANDARDS, AND OTMER SPECIFICATIONS
2.1 Referente spectifications,
2.2 {ode and Natioaa] Boprd {nspection and stamping.
2.3 Inspector qualtfications,
3 NORXING DRAMINGS
3. Informution required to be notad on manufacturer's drawings.
3.2 Spezin]l notes whith may be required.
W MATERTALS
TI0.Y unspecified materfals.
0.2 Tuding.
10.3 Stainless steels.
1B.¢ Flange standards.
10.5  Gaskets,
11 FABRICATION PEVANLS
1.3 Butt welds required for joints of Categeries A and K.
1.2 Backing strip rewowal.
na weid i1 ler metal. .
N4 sozxle location with respect to welded Joints.
i1.5 Nozzle corner joint examinstion. )
11.6 Flange drilling. -
ny Drain connections.
.8 Grounding clips.
n.s Intermediste head weld,
.10 Gasket surfaces.
11.31  Hest treatwent of rolied Soints Vimited. :
10,12 Tnickness of fized tubesheets, )
12 TOLERANCES
12,1 Timing.
12.2  Source,
13 MAGNETIC PARTICLE OR LIQUID PENEYRANT EXAMINATION

13.1 Welded Joints requiring examination,

13+2 ExamtratioN TTEEr Feat LFeAtRent.
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Process VesseLs STANDARD rtrirs
Contents. Pree {11 CHEMICALS/PLASTICS

14 HYOROSTATIC TESTING .

15

1§

19

14,1
14,2
4.3
14.4
14.5
4.6
14,7
14.8
14.9
14.10
1an

Vartically mounted vessals.
Horfzontally mountad vessels.
Compartmented vessals.

Yessels having expangion joines.
Holding time.

Water temperature.

Watar quality.

Blfnd flanges for tsst conditions.
Gaskets for tast conditions,
fe-testing regaired vessels.
Opaning flanged joints after tasting.

AIR {PHELMATIC) TESTUNG FOR LEAKS

15.1

Atr tests requited only when ;miﬁcd by Buyer.

HAMEPLATES

15.1
6.2

REPORTS

17.1
17.2

UCC nameolate.
Othar sameslates,

Required {nformation.
Reparts to include dates.

CLEANING, PROTECTION, PAINTING, AND LOADING

18.1
18.2
18.3
13,4

19.1
9.2
18.3
19.4

Orying and clesning.
Pre-shipment pratsctian.
Paiating.

Walded attachmants 1twitad,

-APREHDED STANDARDS

Standard £Q-4

Standard £Q-154
Standard £0-181
Standard £Q-182

SUPPLEMENTARY CESIGN REQUIREMENTS

{Far the design of vessels or parts of vessals not cavered by Suyer’s

DESIGY CAITERIA

40.1
40.2
40.3
40.4
40.5

Dasign pressure and additional joadings.
Oesign temperature,

Ooerating Jiquid hesd.

Maxiowym allowable stress.

Oesigning for axtarnal pressure.

Yessel Spmcifications)
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42

43

pressure at 32.8 € {300 F).

MISCELLANEDLS DESIGH REQUIREMENTS

a
41.2
0.3
an.4
41,5
81.6
41,7
a.e
£.9

Flanges joints,

Gasketed tubesheet joints.

Fixed tubesheet joinmts.

Pass partition plates.

ititered 20-degre: reducing elbows for calanorias.
Nozzle projection.

Support skirts.

Anchor bolt sizing and positioning.

Lifting lugs.

MATERTAL SELECTION

42.1
42.2
42.3
&2.4
42.5
{2.6
42.7
42.8

Carbon steel materisl acceptability without dmpact testing.
Ltowe21loy steel material acceptebility.

Heat exchanger bolt material.

vessel suppert materials.

External attacmments on pressure parts.

Welded parts of dissimilor metals,

Bolted ypints of dissinilar metals,

Gaskets.

HYDROSTATIC TEST PRESSURE OETERMINATION

43.1
43.2

43.3
A3.4

Test pressures for vertica) or horizontal vessels snop-tested fn a horizontal positian.
Test pressures for tall vertica) vessels shop-tested in a horizonta) position {Altemate

permitting increased shell stress during test).

Test oressures for field-fabricatad mnd field<tested vertical vessels.
Test pressures for specialiy-desfgnated vessels having @ corresion allowsnce.

AIR (PNEWMATICY TESTING FOR LEAKS

‘:I:AHBIDE- STANDARD oP-1-72
Precess Vessas
CHEMICALS [PLASTICS (oNTENTS, Page IV
- A

40.6 Internal pressure reting of vessels designed primarily for vacuum service.

40.? tultiple~chamber vessels.

40.8 Wind or partaquake loads.

40.% Increase thickness of 811 pressure-resisting comonents, 1f necessary, to witnstand the comouted equivalent design

oy
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PROCESS VESSELS

UNIONY- . P-1-72
STANDARD
CARBIDE A
CHEMICALS [PLASTICS Pace 1 oF 19

GENERAL REQUIREMENTS FOR MATERIALS, 0ESIGN, FABRICATION. INSPECTION,
TESTING, AND CERTIFICATION OF WELDED PRESSURE VESSELS

1 SCOPE

——

1.1 This specification designates genaral requirements for walded pressure vessels having design temparatures of mings 28.9 C
(~20 F) and higher (except sse Article 42.1.2) for which impact tasts arw ganerally not required for the material of construction
or the waid metal. The requirements of this specification apply to all vessals having internal desfgn pressures above 13 psig
{0.011 kqf/mzl' but not exceeding 3000 psig (2.109 kgf/nz) and those subject to extarnal pressure, or for vacuue service
(intarnal pressures less than atmospherts pressure). Spacial requirements are covered 1a the Vessel Specifications.

1.2 Tha tarm "Vassel Specifications® shall be understoad o include any drawings, specifications, or data designatad by
Buyer for a particular vessal .ar group of vessals. The Vessel Specifications shall take precedenca over this specification in
all cases of disagreement. :

1.3 The Veasel Specifications may contain drawings or other design data for a particular vessal or group of veasals which are
relatively complete or only cartially comalete with respect to dasign and detalls. Parts or glements of the vessel which arw not
comletely covered by the Vessel Specifications shall bte designed by the manufacturer in accordancs with the Supglementary Design
Requirements saction of this specification.

1.4 ALl quatations shall ba suberitied in strict accordanca with this specificatfon and/ar the Vessai Specifications. Any
proposed sxceptions or aiternmates ta thess requirements snall be quotad as aptional alitarnatives for Suyer’s consideration and
sucn excaptions ar ajternates shall e clearly and complately describad in the proposal. Yo exceptions will be permitied without
the written approval of Juyer,

2 CODES, STANDARGS, MO OTRER SPECIFICKTIONS

2.1 Materials, design, fabrication, Inspection, and tasting shail be in iccordanca with Sectfon VIII, 0fvision ¥, (Pressure
‘Vessals) of the ASHE Boller and Pressure Vessel Code and, when applicable. the Standards of the Tubular Exchanger Manufactyrers
Assocfation (TEMA), Class B, except as otherwise or additionally specified herein or In the Vessel Specifications. Rafersnces to
codes, standards, and other specifications are to tha Jatast revisions in effect at the time of Suyer’s rai'n;s_t for quotation.

.2 Each pressurw vessal shall be inspactad and stamoed in accordanca with the ASME Code and National Hoard, unless axemptad

by the provisions .of Artfcle 2,2.1. Stamping shall be in accordanca with Article 16.2. Certified repirts, from Buyer approved -
insurancs comanies, that the vesszls mest the requirements ¢f the ASME Code are required for vassels from manuficturers In those
countries wrare ASME and National Scard stamping are not obtainable.

2.2.1 ASME Code inspection 15 not requirad when exerptad by Cods paragraph Y-1(h) for vessels ﬁulifying for and to
be starped with the Cade UM-symbol. National Board fnspection and stamping is nat agplicable for vesseis to be marked with the
Code UK-gymbal.

2.3 Comoetency detzrmination for inspectors of equipment constructed In accordance with rules ocher than the ASME Code, or for
esquipment on which Hational Scard stamoing has desn waived, shall de by written igresmant between Suyer and the manufacturer..

3 WORKING DRAWINGS

3.1 INFORMATION REQUIFED - The manufacturer shall provide cartified, completa issemdly and working dramings for all pressure
vessais. Orawings submittzd to Suyer for 2oproval chall be comolets and shall inciude, but nat necessarily de timited ta, the
fallowing {nformation: .

(1) Buyer's {tem auvber, purchase order nurber, and property number.

——eee— *Tha. metric-equivalents.of U. S, Customary-units—-in-this-specitication-are-tn-ganeral—igreement-—wi-th—the-ASTH MetricPractics
Guide (£380).

UCASB01648307



P72 STANDARD
Paz 2 0¢ 19 CHEMICALS/PLASTICS

(2) Reference to specificatfons. The wmanufacturer shall include on hts drawings a refarence to all applicable codes,
standards, and specifications, including date of issue. References shall include a®l mppifcable UCC specifications snd standards,
and any applicable manufscturer Standerds. When reference s made to the manufacturer's own standards, copies of sucn standards
shall be 1ncluded with tne sutoritted working drawings.

{3) National Board nuwber. .

(4) HMaximm sdlowsble working pressure.

{5) HMaxizum deston tecperature.

(6} Hinimum desipn tewperature,

(7) Weld jofmt efficiencies used in design.

- {8) Corruosion sllovance. 1f noms, 50 state. .

(9} Relevant fabrication, inspection, and testing requirements such as hest treaxtment, degree of vadiography or gther -
nondestructive examinations. . _ - -
. {10) Hydrostatic test pressure. Indicate whether test will be conducted in hortzontal or vertica) pesttion. If tested

in vertical position, test pressure shal) apply {be referenced) to the top of the wessel.

(1) Poevmatic (e.g., air) Yeak tests, 1€ any,

{12) Estimated weioht of vessel, ewty and full of water,

{13) Tnrickness of all components or elements,

(14) Meterial spetification: for all components and parts {including ASME standard specifications for product forms. as
applicablie), i : . :

{15) UWeld details, Al welds shall be either detpiled or 4dentified by use of the Standard Welding Symbols of the Amerjcan
Welding Society (AWS A2.D): (approved as AMS] Standard Y32.3).

{16) External surfate preparation and protective costing materia) and thickness specifications.

(37) AN} pertinemt dimensions, including Jocation of weld sesx=, nozxle Jocation and projection, location of vessel
supports, irsulation supports, and others necessary for » comwlete description of the vessel. =

3.2 SPECIAL NOTES

3.2 Increased Jest Stress Note ~ Drawings for vessels designed for incrwssed test stress in accordance with Article
 40.5.2 of this specification shall be marked conspicuous)y with special notes s described in Article 40.9.2.4.

3.2.2 Clag-Stesl Vessel Thickmess Hote -~ Drawing notes shall specify whether or not credit has been taken for the
cladding thickness in the design caleulations for the vessel, .

3.2.3 Balance Point Note - For all horizontal hext exchangers und vetsels larger than 36 inch (approx. 915-mm) diamster
whith have a significant non-unifore weight distribution, the manufacturer shall show on & certified drewing the balance point locas
tion of the assembled wnit, weasured from o permanent reference point (e.p., face of mrin flange or tubssheet, larpe nozzle center-
line, ete.). The balsnce point shall be determined by successive 1{fts of the compietad and asserblsd wnit. .

</

10 MATERIALS .

10.1 AMSPECIFIED MATERIALS - Materfals ot completely defined 3n the Vesse) Specifications shall conform to the requirements of
the ASIE Code, Section II.

12.2  TuBLIG

1324 Tubing Thickness - Average wall tubing (tubing with @ plus-or-minus varfation from specified wall thickness) may
be used provided the wnder-tolerance will not parmit wall thicknesses less thsn the reguired siniman for cesion conditions, Tne
tolerance for average wall tubing shall be not more than the smaller of the allowable tolerance for average (nominal) wall tube
given 1n the applicable tube specification or plus-pr-minus 10 pertent of the specified wall thickness.

N 13.2.2 Welded Tubing - A1} welded tubing snall de Subjected to botn the hydrostatic and nondestructive electric testing
procedyres, condutted in accordence with appicable ASME Code tubing specifications and Sections 9 and 19 of Specification SA-450,
Botn tests shall be performed sfter final hest treatment of the tuding. For stainless stee) wedded tubing, see also Article 10.3.3.

— | o UCASB01648308
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PROCESS VESSFLS

. UNTGNS CpP-1-72
1 A

et STANDARD Process VesseLs

CHEMICALS [PLASTICS Pacz 3 o¢ 19

0.3 STAINLESS STEELS

10.3.1 Carbon Content - For design temperatures over 537.8 € (1000 F), regular grades of auszanitic chromium=nickel staln-

less stegls shall have not less than 0.24 gercent carboa.

10.3.2  4elded Pipe with Filler Metal - The addition of filler matal to the weld In the wmanufacturing of sustenitic stain~

less steel welded pipe having 3 wall thickness in excess of 0.165 inches (4.2 mm) snall ba acceptable provided the jaoints are
full-penatration welds of Type (1) ASME Code Table WN-12, and are made 1n sccordance with procedures and oy aperators qualified
in accordance with tne ASHE doiler and Prassure Yessal Code, Section 11X, The fnished pipe shall comply in all otner respects
with the applicable requiremmnts of Specification ASHE SA<312 for welded pipe.

10.3.3 Cotd Drawing for Welded Tubing - Molybdenum bearing grades of stafnless stesl walded tubing (e.g.. Types 316,
3164, 317, 314 and E8R 26Cr-1M0) through 2 {nches (50.3 mm) nowinal diametar shall be purcnssaed to Specification ASME SA-245 (to
SA-268 for £BR 25Cr-1Mo) with the added requirement that they shall be cold-reduced a minfmum of 15 percant reduction fn wall
thickness afier velding and prior to the finkl anneal, unless atherwisa specified ar apgrovad by Suyer.

10.4 FLANGE STANDARDS - A1 sxternal nozzles and nozzle flanges shall be ANSI standard unlass otherwise specified or approved

© by Suyer,

10.4.1 Tnreaded Flanges Excluded - Threaded flanges shall not be ysad vithoyt Suyer's prisr aporoval.

10.5  GISKETS

10.3.1 Continuous Gaskats - Gaskats shall be continuaus. Metal gaskets made intagral by welding and non-n;ul'lfc s~
kets «ith acutting ends suitaoly jofned (dovetailed, scarfed. sniplaopad) shali ce considered as being contimuous. Maaas snall
be pravided for holding (centering) tne gasket in position during Joint make-up. ‘

10.5.2 Gaskets for Soacer-Ring Flanges - Usless otherwise specified, gaskats for flat facs. tpacer-ring type flanged
Jaints (when such jofnts are specified ar approved by Buyer) shall be of nedprene fmoregnitad, hrass wire insertad asbestos
cloth, folded construction, 3 oly, 1/8 fnch (3.2 mm) wintewm tocal thickness. For vessals naving_design :wiratum'm axceed-
ing 121.1 € (250 F), Garlock Style 8240, Johns-Manville Style 113, or approved wquals are accaptable. ' '

!0.5.3 Ashestos Gasket Thickness - Comoressed ashettotr sneet gaskets shall be 1/16 {nch (approx. 1.6 ma) tatck unless
othierwise specifind or approved by Buyer,

10.5.4 Asbestos Gasket Matarial - When compressed asbastos gaskets are specifisd, ona of the following pmduci; small
be provided unlesy otherwise appruved by Buyer:

Ourabla

Garlock No. 900
Johns-Manville Jo. &1
Hicalst No, 225
Raybestos-Manhattan lo. 73

ANl comoressad asbestos gaskats shall ba ordared with a release agent to prevent sticking to the flange facas. All gaskets and
gasxet matartal ssa)l be contained within a suitable package both for shipping and storags.

10,5.5 Scare Gaskets ~ A spare gasket shall >e provided for each flanged joint, and shall be suitably packaged, marked,
and shioped with the vessel, except that spare gaskets shall not be provided for nozzles having ANSI Standard Flanges nor for any
flanged joint using 2 compressed asbestos sheet gasket. unless otherwisa specified in the Vessal Specifications.

10.5.6  fest Gaskats . See Articles 14.9 and 14,11,

UCASB01648309
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13! FABRICATION DETAILS

na BUTT WELDS REQUIRED - Welded oressure joints of Categories A b 6 (Paragraph WM-3 of ASME Code Section VIIL/V) shall be
bytt walds having full penetration and fusion for tneir entire Jengtn. bLongitudinal and circumferential welas 1n support skirts
snall also meet these requiremenss, —

11,2 BACKING STRIP REMOVAL RFOUIRED - Backtmg strips, §f used, shall be rewoved unless otherwise specified or approved in writing
by Buyer.

1.3 WELD FILLER METAL ~ Deposited weld meta) shell be essentially of the same strengtn and ductiiity as the materia) joired
and, unless otherwise approved by Buyer, shall have essentfally the same chemical composition as the material joimed. -

1.4 NOZZLE LOCATION ~ Mozzles or other openings preferably shal) be focated so that no part of the neck, added rﬂ_nfnrcmn’t or
sitachment welds intersects any welded joint, but may, 1f necessary, be located in circumferential joints {except nesd«to-snell joints),
Ooenings snall not be locaved in pther welded joints unless approved by Buyer and noted on tne menufacturer's drawing,

1.5 HOZZLE CORMER JOINT EXAMINATION - For norzles attsched per Fig, M-16.1{a) or (b) of the ASIE (ode. the cut edpe of tne
openings in plate thfcker than 1/2 inch {12.7 mm) sha)) be examined 3n accordance with ASME Code Par, Lo~53(b){3).

11.6 FLARGE DRILLING ~ Bolt holes $n &)1 fixed flanges and stud holes in pads sholl straddle the natura) centerlines. For oﬂ
‘noxzles 1n nesds, bolt holes small straddle centerlings paraliel to or coincident with tne natural vesse) centerlines. Bolt noles
in flanges shal) be 1/8 ineh (3.2 wn) Yaroer than the dizmeter of the bolts.

n.z DRATH COMMECTIONS - Drain commections snall be trimmed flush with thy inside contour of the vessel. ' -\
~

1.8 EROUOING CLIPS - A 2-1/2 inch (63.5 wm) square by 3/6~-5/8 inch {8.5-35.9 wm) thick grounding clip, having & §/16 fncn (14.3 mm)

diameter hole centered in tae clip 1-3/8 inches (35 mm) from the attached edpe, is required for each vessel. Tne chip snall be

edge-welded with a 174 inch (6.5 mm) continuous fitlet weld, preferably to the support skirt, a lvg, or other attacnmant, vatner than

t0 the pressure containing enclosure. For vessels constructed of impact-tested materiils, the grounding clip shall not be attached

directly to a pressyre contuining part. The meteria’ of the cldp snal) be sitilar to the sateria) of the part to wnicn it is &0

be welded, extept clips Lo be joined to ferritic steel membefs Shall be of austenttic stainless steel. Incoweld A, Inco 18, or

type 310 fi1ler meta) shall) be used to weld the stsinless stse) to carbon steel.

N9 IMTEREDIATE HEAD MELD - For conpartmented tanks having a flanged and dished intermediate head, the outer end of the inter-
mediate head skirt shall be sealewelded 2o the shell of the compartment. [See Fig. tM-13.1{f) of the ASME Code.)

1130 GASKET SURFACES - A11 gasket sesting surfaces shal) be plane snd true. besket surfaces of all fabricated flanges and bolted -
tubesheet Joints {including pess-ribs) shall be mehined, or re-machined §f necessary, after welding or other fabricatton staps ~’
winich result in warpage or other distortion from & plane and trve surface.

.11 HEAY TREATMENT OF ROLLED JOINTS LIMITED - When hest exchangers or other vessels which coatain rolled tube-to-tupesheet
Joints are required to be postweld heat treated, the tubes shall not be rolled untfl after heat trestment except that ioca) heat
treatment of the vessel may be performed provided that the tetperature of tne rolled tube Soints shall oot excess 204.6 C (400 F).

'

11,12 JHICKNESS OF FI1XED TUBESHEETS - The tolerance on the specified tnickness of fixed tubesheets shall be plus 1/8 ince (3.2 mmw)
minus zero. Tudesheet thickness fn excess of 1/8 inch (3.2 »m) grester tnan the specified thickness 1s not scceptable for fixed
tubgsneets unless approved by Buyer.

12 JOLERANCES
121 JIMIIG ~ ATY spplicable tolerances snall apply to the cbmp'let:d vessel after fina) pressure test(s}.

12,2 SOURCE - Tolersnces snall conforn to Buyer's applicable standard from the following:
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12.2.3 Pressure Yessals and Tanks - Suyer's €agineering Standard £Q-4,

12.2.2 Jisziilation Colums - Buyer's Enqgineering Standard EQ-181,

12.2.3 deat Exchanqgers - Ouyer's Enginesring Standard £9-182.

13 HAGHETIC PARTICLE OR LIQUID PENETRANT EXAMINATION

13 WELDED JOTHTS REQUIRING EXAMINATION - Yelded Jofnts of tne following categories (as defined in Paragraph <3, ASHE Cods
Section VIIL/1) snall be insoected by either magnetic particle or I1fquid penztrant examination tn accordanca with ASME Code Appcndlx
¥! or Appandix V1[I, respectively, in the following casas:

"

13.1.1  gategory D Walded Joints - Al non-butt welds of Category 0 for vessels designed om a fyll-radiograpny basis,

13.1.2 Category A and 8 Yelded Jaints - The root pass of all Category A and B but? welds when tne joint thicknats excaeds
2 fncnes (50.3 mm).

13.2 EXAMUNATICN AFTER 4EAT TREATMENT - When comoleted welds ire requirmd to be sxamined by the magnetic particle or Tiquid pene-~
trant method and the vessel or Jsart is to be heat treated, the examnation snall be made after heat treatment 1n tne following cases.

12,1 For vassals covered oy Suyer's Standard Speciffcation COP-I.
13.2.2 For vessels faoricated from non-imoact-tastead low-alloy steels over 1-1/4 incnes (31.3 om) Shick.
13.2.3 For vesseis fabricated from carbon steels over 2 tnches ($0.3 mm) chick.
13.2.4 When required by the ASME Code.
18 HYDROSTATIC TESTING
'14‘.1 ) vsmcau.\" MOUNTED VESSELS - A1) vertically mounted vessels shall be tested in their narmal operating sosition if pracii~
cable, If vessels designed in dccordance with Arctcles 40.3.1 and 40.9.2 are to be shop-tastsd in the hor{zontal sosition, the
tast pressure referenced to the vesssl centarline shall be equal to the pressurm which would exist at the bottom of the vessel if o

1: wers tested in the vartical positian, and the recorded mt pressure shall bo noted with the suffix "H" or ovm- suimic
nnnuon.

14,2 HORIZONTALLY MOUNTED VESSELS - Horizontaily mounted vessels shall be testad on thetr supports without additional temporary
supports or shoring. Al supparting lugs, rings, saddles, or other types of supports that are to be permanently ttached to the
vessel shail be attacned prior to the test. The tast pressure shall be referenced to the vessel canterline. '

_14.3 COMPARTMENTED VESSELS - For vassels wnich consist of two or more comartments (e.g9., heat ucnangnrs).' sach ciﬁmmnt
snall & given a separate and ndividual test with ne pressyre in the adjacent compartments. Mating surfaces of flanged Joints
shail be tested tagather unless atherwise spectfied or approved 2y Suyer.

R T X JESSELS HAVING EXPANSION JOINTS - Temporary tias or supports which restrict oF prevent the normal expansion or sontraction
of expansion joiats snall be removed or lcasened during the hydrostatic tast.

. 14.5 HOLDING TIME - The nydrostacie tast pressure shall be maintained for one haur per inch (25.4 mm) of mxinun sheil tmickness
#1th 3 one hour minfmum and a five hour maximum.

14,3 WATER TEMPERATURE - The temperature of the water shall be sufficiant o ensure that the vessel metal umnthre (for tne
entire duration of the test) s not Tess than the minimum design temn:ure plus 16.6 ¢ (*F + 20), but tn no casa less than
15.5 C (60 7},
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5.7 HETER OQUALITY - Hater used 1r testing austenitic stainless stee) vessels or components shall nave 2 tnlorade 100 Content
not greater than 125 ppm.

14,3 BLIND FLANGES FOR TEST CONDITIONS - The manufscturer shall provide all blind flanges and gaskets (or otner types of blanking
covers &s may be required) necessary for testing. Ses Articie 14.11.3. - ~

14,2 GASKETS FDR TEST COMDITIONS - Test gaskets small be the same (type, materials of construction, and dimensions) as tne ser-
vice gaskets specified 1n the Yesse) Specifications. 1f service gaskets are not specified, test gaskets shall be of compressed
asbestos in accordance witn Articles 10.5.3 and 10.5.4, unless otherwise approwed by Buyer. Ho dopt or gasket compound other tnan
& Yight 011 shall be used on gasketed or threaded Joints excedt when 3 compound 15 sprcified or approved by Buyer for service cone
ditions. Test gaskets of compressed asbastos thizker than 1/16 inch {1.6 em) shall not be substituted for 1/16 nch (1.6 wm) thick
gaskets. If the Joint wil) not hol¢ the test pressure with the specified tast gasket, the gasket surfaces shall pe re-machines to
& true and plane surface. Wnere tasketed Joints are broken following the specitied u».t‘ts. new gaskets shall be provided extept for
those RXS] standsrd flanged noz:les wnich are not specified to be furnished with blind flanoes. ‘

18,00 RETESYING REPRIRED VESSELY - Repairs to cracks pr defects revedled during or subsequent to pressure testing shall be
tested by raabplying tne omigind) pressure test(s).

W1 DPENING FLANGED JOINTS AFYER TESTING

18.11.1  Mawn Fisnoe Joints - Miwn flange Joints between compartments of heat exchangers or other pressure vessels shall
be left undbroken {undisturbed and assemoled) after testing, §f practicadle. Wnen necessary o ship such compartments separately,
e new gasket for field instaliazion snall be sz}fublr packaged, marked, and shipped with the vessel. Tnis gasket shall be in
addtrion to spare gaskets reqired by Article 30.5.5, -

14.11.2  B8)ind-Flsnued Connections - A}l wanways, handholies, and those norzles which are specified to be provided with
bYind flanges, snall be shipped with cover pintes or blind flanges Jeft unbroken after Yesting, if drainage snd drying are other-
wise effected. If such joints are broken after testing, they shall be resssembled for shipment using new gaskets, Tnis gasket
$hall be in podition to spere omskets reauived by Article 15.5.5,

4,11.3  Other Lonnections - For connections (nozzdes) thch are not specified to be provided with blind flanges, the
blind flanges (or other types of blanking covers as mey bs reguired) may be removed after testing snd remsin the property of the
wsnufacturer.

15 AIR (PHE\MATIC) TESTING FOR LEAKS

15.Y Alr tests shall be. required only when specified by Buyer. They shall be conducted after the nydrnst:tié_ 5t (eampt o
for prelininary low-pressure Jeak tests a8 specified or approved by Buyer), and with the interior of the vessel completely i !
drained and judged thoroughly dry by Suyer's Inspector or other authorized representative.

15.1.1 Tube-to-tubesheet joints manually welded with covered electrodes shall be sandblirsted prior to afr testing.
13 NAIEPLATES

1€} UCC NATEPLATE - Buyer's standard nameplate shall be filled out by the manuvfacturer for esch pﬁssun chamber of 3 vessel!
and attached 1n the desygnated location. The nameplate and the {nformation to be stamped on the nameplate will be supphid to tne
manufacturer by Duver’s Vendor Inspection-Expediting Department. For the method of attacning the mounting clip and the iu_ne-
piste, see Buyer's Standard EQ-15A. :

18.2 OTHER NATEPLATES - Code, ilatyona) Board, and otner required non-Carbide stsmping siall be on 2 nameplate atzached to the o
vessel 1n conformance wvigh Par, UG-119 of tne ASIE Code. Where stamping or punchmarking upon the vessel {tself {s unavoidaole, the
stamps or puncnes snall be specifically ground vitn vounded edoes ©OF points. MWnen possibie, sucn unrkiivgs shal) be located 1n rela-
tively unstressed arems, suca &S on tne edge of a flange. Al nameplates shall indicate the maximm allowable working pressure and
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the cofncident maxirum desfign terosrature, and alsa e minimum dasign temoeratyrs. Other ratfngs, Such as the equivalent design
oressure at 37.3 ¢ {100 F) or the basis-for-tast oressuyre, may Se stamoed in addition to, out act in lfeu of, the maximum allowabie
working oressure and coincident maximum design tamperature,

17 SEPORTS

1741 REQUIRED [HFORMATION - The manufacturer shall provide Quyer with four copies of each of tne Manufacturer's (ata Reports as
specified {n Par, UG-120 of the ASIE Coda, hest cnarts, certified mill test reports or cartificates of complianca for matarfals used,
and Buyer’s nameplata, Code and !lational Bcard Stamying ruboffs. Feur coples af the Manyfacturer’s Certiffcata of Coeplhncl. ASME
Code Form U-1, shall ba provided for vessels o be marked with the Code M-symbol. See Article 2.2.1.

70 Foreign-Built Yessals ~ ‘lanufacturers in thase countrias where ASME Code and ilational Board stamping -ave not
obtainable shall fumish six copies each of tne regores described nersin and two clear copias (in English) of design criterfa
and the design calculations for each vessal.

7.2 REPORYS TO_IHCLUDE DATES - Reports shall ncte tne data of Issus of this specification and the yedr of issue of tne ASME -
ar ASTM Speci ficatfans, ASME Code, TEMA Standards. and ASI Standards under wnich the vessel and vessal components vare faoricated,
manufactured, snd/or tasted.

18 QLEANING, PROTECTION, PADNTING, ANO LOADING

8.3 SRYLNG AMO CLEANDNG - Aftar hydrostatic cutinq. the interior of all vessels shall be complecaly drained, and :norougnly
imed and claaned of foreign matter. Austanitic stainless steel and nign 2iloy vessels shall o free from scala.

13.2 PRE-SHIPMENT PROTECTION - The following prutection procedures shall-ie performed by the manufacturer before vessel is
shipped:

13.2.1 Hachined Surfaces - A1l gasket and other machimed surfaces shall be cleaned witn solvent and coated with *Rust
Vets” Na.. 700, a heavy duty rust-preventive grease, manufactured by the &. F. Houghton Cgmmany.

18.2.2  3lind~-Flanged Connactians - !Manways and nozzles whicn are o oe furnished with blfad ﬂluq« or covers snall ce
:Mpped witn the flangs joint unbroken or resssemblad as specified 1n Articla 14,11.2.

18.2.3  Qther Connections - A1l ather connectton (nazzle) openings shall be pravided wieh covars o ensure pvﬁﬁctton from
rechanical damage and to exclude foreign material. A1l threadsd openings shull be capped or plugged after the threads nave been
coated with "Rust Veto” Mo. 700. '

18.2.4 Other Protection ggﬂirems « When more complete protsction of a vessal i{s nacassary, laﬂtloml or ‘aiternita
instructions will be included in the Vessel Soecifications.

18.3 PAIMTIHG ~ Vassals shall not be painted ynless otharwise specified in the Vedsel Specificatfons.

18.4 WELLED ATTACHMENTS LIMITED - Welding of attachments to the vessel for shipping ourpeses is ot permitted unless spacific
aooroval in weiting is grantsd by Suyer.

19 APPENDED STANDARDS
19.1 Standard €3-4: Olmensfonal Tolerances for Pressure Yassels and Tanks, tay 1972,
19.2  Standsrd EQ-15A: Nameplate Mounting Clip, 4-3-71.

- 193 Standard EQ~181: Dimensfonal Tolerances for Jistillation Coluens, May 1972,

e ——Standard - E0= 182 T Pt i It oK Yotes 3R DTmans1ona | Tolarances for Haat Excnangers, May 1972.
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SUPPLEMENTARY REQUIREMENTS FOR THE DESIGN OF VZSSELS DR PARTS OF VESSELS
NOT _COYERED BY BUYER'S VESSEL SPECIFICATIONS

40  DESIGN CRITERIA

40.) DESIGN PRESSURZ AND ADDITIONAL LOADINGS - A1l pressure vessels shall be designed to withstand the dasign pressure at both
the waxinum end mnisum design tesperatures, including sny additional loadiaps outlined in Parapraph UG-22 of the ASIE Code, and
a3 required by this specification and the Vesse) Specifications. The Sesign pressure shall be considered to apply to the top of
the vesse) in 1ts normal operating position as defined in ASHE Code Poragraph UA-6D(b), and may be used in place of the maxtmm
allowable working pressure as permitted in ASKE Code Paragraph UA-60(a). The desipn pressure shall be considered to apply to the
vessel in 43 corroded condition wnen a corrosion allowance fs renuired by applicable codes or specified by Buyer. MWnen the
deston pressure is not specified by Buyer in the Yessel Spectifications, 1t shall be calculated to be not less than the maxivunm
antitipated operating (including wpset, start-up, and shut-down conditions) pressure divided by 0.30. For determining thickness
of all components, see additional requirements for “Equivalent Design Pressure® in Article £0.9.

40,2 IESIEN TEMPERATURE - Each vessel shall heve buth a waximm and a ol nimom design teroerature rating, and both shall be
mirked on the vessel nameplate, When the maximum and minfmum design temberstures for a vessel are not specified by Buyer in the
Vessel Specifications, they shall be determined in accordance with the following:

40.2.1 Maxim Desion Temperature - All pressure vessels for warm service [minus 3.1 C (30 F) t 398.9 € (750 F),
inclusive] shall have ¢ maxitum desfgn temperature rating at Jeast egual to the maxtmum anticipated {cons{idering start-up, norea}
operating, ubtet, and shut-aown condftions)} temperature plus 13.9 € (*F « 25) but 4n no cese less than ¥4B.9 C (300 F). Vessels
fabricated from materisls whose allowsble stress does Dot decrease below a specified temperature shall be rzted at the highest
temperature coroitidle with the vessel design.

40.2.2 Minysun Desipn Jemperature - All pressure vessels shall have » minimus cesiwu'unpernurz roting equal to or
Yower than the minimum enticipated {considering start-up, normal operating, uas:{. and shut-down conditions) temperaturs, byt
in no case greater that winus 1.1 € (30 F) unless otherwise approved by Buyer. For vesyels whose metal temperature in norma)
service is dependent on smbient temperature, the minimum design tempereture shall be taken as the lowest one-day me=an temperature
based on Hationa] Meather Service or other official records for the specified plant location. Each non-'lwlct-us'ud carbon steel
cheponent shall have an impact test exemption temperature squal to or less than the winimum desion tampersture for the vessel.
The tzpact test exnpﬂon texperature for carbon Stee) materials thall be deterwined as specified in Article 42.1. ‘[he winizae
design tenpersture rating for all vessels shall be taken as the highest of the minimun temperztures permitted for any component.

40.3  OPERATING LIQUID HEAD - The hydrostatic head considered to apply in addition to and coincident with the design pressure
smll be the hydrostatic Mssnn on each component when the vesse) is filled to tts maxioum operating depth with & Vquid having

a specific gravity squal to that of the operating liguid, but in no cuse less than 1.D. AT) pressure vessels (except gas nb:éip:%vn
and distillation columns) shall be assused to cperate completely filled with Yiquid unluss otherwise specified or approved by

Buyer. .

e

40.4 MAXTMUM ALLOWABLE STRESS - The maximum allowable Stress used for the desien of n3) components shall be §n accordance with
the ASME Code, Section VIII/). Where two allowable stress n’lues are given for the same type of stainless steel, thc Yower nlue
shall be uses §n the design of tubesheets and flanges, )

£0.5 DESIGHING FOR EXTERNAL PRESSURE - vessels subjected to partial vscuum operating pressures of & ounces per square inch

(2.637 x 107" kgf/em*) or more shall be designed for ful) vacuum wniess otherwise appraved by Buyer. If a wvessel will not be
operated under vacuum st any time except when a vacwum is inadvertently drawn under upse: or other mrbency conditions, the vessel
need not be designed for vacuun conditwons provided that the vessel (as designed and ASIE Code-stemped for internal pressure) can
safely withstand the emergency vacuum condition on a short-time basis. 1n determining the maximum safe vacuum which may be drawn,
ASIE Code rules for external pressure design shall be used with additional consideration given to maximum out-0f ~roundness tolerance.

40.6 INTERNAL PRISSURE RATING OF VESSELS DESIG'{ED FOR VACIAIS SERVICE - For vessels designed primarily for vacuum seMce. 1!
MWWMHJMMyJwW&MRWWWMWWWWWWM b )4

the maxiymum desﬂgn tempersture specified for vacuum service,
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40.7 MATIPLE-CHAMBER VESSELS - The common companent(s) or elemancis) of muiti-charber or compartoented heat exchangers and

other pressyre vessels shall be designed for the most savers combinations of oressura, temoerature, and other losdings which may
occur during operation {including uwpset, start-up, and shut-down conditions) and test condftions. Casign on the dasis of siml-
taneous action of fntermal pressure {n adjacent compartmants it not accsptable ta Buyer.

40.8  NIND OR EARTHOUAKE LOAOS - Vessals shall be designed to retist wind pressyres ar sefsmic loadings without quys or bracing
from other structures. Tae wind shall be assumd to act ca tha tatal projectad area of the vessel including allowance for Insula-
tion, attached piping, Yadders, platforms, and all other external attichments.

40.8.1 Oesign wind loads shall comply with Table 1| for the Jocation at which tﬁ! vessal will b5q instailed wmless others

wise specitied in tha Vessel Specitications,

+

40.8.2  Vertical pressurs vessels having a haight-to-dfamatar ratfo of 1§ or greater and all top-heavy vessals shall ba
checked s dynamic structures. The seismic analogy method (using a seisnic factor of 0.20) shall be followed {n checking the
adequacy of the design of the vessel and vessel supports (excluding anchor bol%s), For vessels to ba Tocatad {n Canada, vessels
shall additfanally conform to the requirements of the Canadian Structural Design Masual {Supplement Na. 4, National Building Code

" of Canada),

) 140.8,3 When specified in the Yessel Specificacions, vessels (Including the aachar dalting) shell b designed to resist
sarthquake forces. Earthquake loadings shall be calculatad according 0 tha requirements of the Und form Bullding Cods 23 appif-

" cable for the Earthquake Zone Yumoer specified fn the Yeasel Specifications.

Aa;a.4 Wind laads and esrthquaks loads arm not (o be considered as sccurring it the sama time. The vessal supporey
and. anenor bolts shall be designed to withstand the grestar of the wind or sefsmic moments when acting 3fruitanecusly with other
loadings imposed upon the vessel during norwal dperation.

TIBLE 1 - CESIGN NIND LOATS

Cylindrtcal Swﬁas(" and Ladders,
Plane Vertical Surfaces, Cages, & Platform
. tbs. per Sq. Ft. tbs. per Sq. Fet?) on pro scted Area
Lecation Height Abave  Up to{30 {60 to{l120 tw Upta| a6t [l
" Groug Locality Ground, 2.9 ] @120 2% o] o | 120} 250
1| conttnental tSA constal o faland ¥ @A 3 B RN T R
treas nat subject to hurricines and
| tornadoes.  (Includes Kanawha River
¥alley and Ohia River Vallay upstreas °
] froe Cincinnati.)
14 | matreat, cinaaa(? y , w713 oz n 12 14 16
2 4 usA aress fn proxtmity of Great Lakes % 0 40 5 w  x 3’ %
'3 {Areas subJect ta hurrfcanes. (includes ®» @ o 7 5 N @ s
§ USA Guif Coast ind Puerto RWcp.) ’

("Tnbuhr loads . are for unifam diammter vestals having an h/D racio equal to or less than 25 (wnere h = height of wessel and 0-=
-outside diametar), For vessals of non-uniform diameter or thosa having an h/0 ratio greatar than 2S5, design loads shall be as
given {n the Yessel Specifications.

u’uind loads are fn accordance with the National Building Code of Canada, 1970 Edition, tncluding supplemants 1 and 4, using 1

fn 30 annual probabiTity data,
(J}Onc 1d, per sq. ft. = 4,383 x 10'6 kgf/mz.
“,Om ft, » 154.3 mx,
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©.8 EQUIVALENT DESIGY PRESSURE - In addition to the requirements of Articles 40,1 througn 40,8, tne thickness of al) vesse)
components shall be further checked and ncreesed, 1f necessary, to ¢tonform with the requirements of this articlie as follows:

A1l pressure-resisting couponents of a1l pressure vessels (except s permitted in Articles 40.9.2 and 40.9.3) shall be
desyoned to withstand an equivalent desion pressure at 37.8 € (30D F) equa) to the greater of PED or Pa as specified in Article _
40.8.1, formuls (1) or (2). 1f the tnitkness {before eny corrosion allowancet §s adoed} of any component(s) 15 not adegquate to N
withstand the greater of the two eguivalent design pressures, the thickness of the component{s) shall be increased. n conputing ~
thickness required to withstand equivatent design pressures, the ASME Code allowsble stresses at 37.8 C (100 F) and the applicabie
joint wfficrency shall be used; and no sdditional loadings other than those inherent in the squivalent desipn pressure forowlas
need be considered, For the purpose of computing equivalent desion pretsurss only, whore two ASM Code allowable stress values are
given for.tne same type of stainless stee), the higher value may be used for a1) components. (Also see Article 40.4) Uhen speci+ -
fied by Suyer for » particular vessel or group of vessels, the thickness of all componenats shall be furtner checked for conformance )
with Article 40.5.4,

45.9.1  Eouivalent Desion Pressure for Shop-Fabricated Verticel and Worizontal Vessels Shoo-Tested in Horizonta) Pesition -
For vessels which are to be installed in a verticel position, but-are to be shop-tested in a horirontal position, ang for all’
norizontally-mounted vessels, the thickness of all vesse] components (before any corrosion allowance is added) she$) be adequate to
withstand the larger of the equivalent detipn pressures pED or Pﬂ. The equivalent design pressures Ppp and PE" for all vessel
components, regardless 0f elevations) position in the vessel, shall be determined by formules (1) and {2).

S,

PED - 3.1.). (Pn#uoo\r) {1)
S
PET - S% (Pbov)q--z’-;-r- {2) T

wnere P, = Internal design pressure at top of vessel in 1ts normal operating position at maximus design
temperature (namepiate rating), in psi.

P » Equivalent design pressure xt 37.8 { (100 F) based on design {operating) Viquid head, tn psi.
Pea ® Equivalent design pressure at 37.8 C {100 F) based on test Viguid head, in psi. ‘

‘ HD = Hydrostatic head at the bottom of the vessel in 1ts norma) operating position when fi1led to its
normal operating depth with a Viquid havimg a tpecific gravity equel to that of the operating
Viquid, but in no case Jest than 1.0. Vessels (except gas absorption and distillation columns )
shall be assumed to operate completely f4lled with liguid unless otherwise specified or approved
by Buyer, )

. = Hydrostatic head at the bottom of the vesse] in its norma) ooerating positson when completely
f411ed with water.

.

;ﬁ ‘s Highest ratio (for the u;eria)s of which the vessel is constructed) of the ASME Code allowable -
stress at 37.8C (100 F) (S,} for any pressure-resisting component of the vessel, to the ASME -
Code aliowable stress at design tempersture (5,) for the same comoonent. For shell-and-tube
heat exchangers, the tubesheet material and the tube material asre exempted from this require-
ment.,

¥ = Design vacuim on adjacent chamber, if any, in psi (for heat exchangers and other myiti-corpartment
vessels). -~

.
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40.9.2  fquivalent Jesfqn Pressure for Shop-fabricated Vertical Vessels Shop-Tested (n Hordzontal Position: Alternate
Sermtting Increased Shell Stress during Test - For %all, vertical, cylfndrical, shop-fabricated vessels (such as distillacien -

columns) which are designed for a relatively fow coeratfng l{quid head, and which are to be shop~tasted {n 1 norizontal position,
the thicknass of all vessel componmnts (before any corrosion allowanca is added) shall be adequate to withstand the larger of zquiv- .
alent design pressures ng or pET as required by Articla $0.9.1, except that, wnen approved by Buyer, the thickness of the cylindricail
snelt only (at all elevational positions and before any corrosfon allowance i3 added) shall be adequats to withstand che larger of
7 the two equivalent design aressyres PEBS or PETS' The equivaient design pressures PEDS and PETS for the shell anly, subject t& the
' rastrictions below, shall be detarminad by formulas {J) and (4): ’

5a
Peos * 57 (Po * Mo) )
- 1.5 Y, * () :

PmtT Po s-a + T

where PEDS * fquivalent daston pressure at 37.8 € (100 F) Sased on design (ooerating) 1lquid nead. in psi.

’rrs » Squivalent design orassure at 37.3 C (107 F) for cylindrical snells (1ncluding refafarcement
for coenings) permittad to have an increased tast strass, fm psd,

K » The lesser of 80 sercent of the specified minimum yield strengeth ac 37,3 C {100 F) divided by
SA' or 1.79; dut fn no casa shatl K de less than 1.5,

and otner terms are as defined in Article 30.9.1. Shell thicknesses vased on he equivalent design oressure
PETS termit a maximum shell stress during nydrostatic tast aqual 2o the lessar of 30 sercent of che spactfied
mnimum yreld strength ag 37.3 € (100 F) or 175 percant of the ASIE Code allawagle ttress at 37.3 ¢ (100 F).

47.9.2.1 The increased Zast stress may also be parmittad for nozzle walls and rainforcement of noztle open-
tngs in the shell orovided that the fimished ins{da diameter of the nozzle {or major insida dimension, 17 tne nozzle is ¢lliptical)
is not largar than the limiting size of openmings listed in ASME Code Par. UA-7 for reinforczment of openings for «nich ASME Cods
Pars. LG-J5 trrough UG-44 are primarfly intended to aoply, The thickness of razzles and reinforcement of nozzle opanings shall be
adequate 20 withstand the larger of equivalent destiygn sressures Psns or PETS as glven in formias (3) and (4) above. Hateria)
used for nazzles and rernforcemant shall nave a spectified minimum yiald strangch agual %20 or greatar than that of the matarial
used in the vessel wall, sxcept thag when such saterfal is not available, lowsr strength matarial may be used, proviced the thick-
ness af nozzle wall and area of reinforcement is fncreased in inversa proportion to the ratio of the speciffed minimum yleld -~
strengths of the two matarfals 2o comuensate for the lawer yield strength of the nozzle or reinforcement material,

L 40.9.2.2  The Increased test stress i3 not parmissibie in those portians of the shell tmmectatsly adjacant
ta the Junction with other pressure comoonents such as conical transitions, wnfch affect the strength of the junc'f.ion‘viu_i such
otner components. Thdsa partions of the shell shall e dasfgnad in accordance with Article 40.9.1. '

43.9.2.3 The increased tast stress shall be accaptavie only for carbon steels (or low-alloy steels approved
by Buyer) with transition praverties such that the matarial in the thickness under consideration nas an impact test exemotion
temperacure a3 determined from Figure 1 at least 16.7 ¢ (30 F} lowar than the ainfmu temparature of the vessel during the
hydrastatic test.

9.9.2.4 “hen vessels are designed in accordance with Article 40.9.2, the design drawings snall oe marxed
conspicuously with a note referring to that article, The shell test stress, or the ratia of shell tEst strass 20 ASME Coda allow-
able stress, shall also be notad on the vessel drawings. The manufacturer shall make known to 3uyer any prooosed exceptions to
- ‘this dreicle at the time the manufacturer's juocacfon fs submitted to Suyer. ‘o0 exceotions will be permiitted mmm‘cm writtan
aporoval of Suyer. '

— - UCASB01648317
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4D.5.3 Eouivalem Desfon Pressyre for Freld-Fabricated and Field-Tested Vertical Vessels - For vertical vessels waicn
are to be fabricsted in tie field and tested in their norma) opersting position, tre thickness of alt vessel components (pefore
‘any corrosion aliowance 13 added) shall be adequite to withstand the larger of equivslent design pressures Pgm._vr PETV' The
eoyivalent design oressures PEDV snd PETV for 211 vesse! components, based on their elevational position, shall be determined oy

formulas (5] ang (6):

s .
v "y ot Hoy) = 3 [#r - M) (5)
s My
w A
Pm 5-; (PD) + - {6)
where
-sz, * Equivalent design pressure st the elevation of the element under consdderation at 37.8 ¢ (100 F)

based on design [ooerating) liquid head, in psi.

P = Equivalent desion nressure 8t the elevation of the element under consideration at 37.8 C (330 F)

|2k .
based on test (Fi1led with water) Mquid hesd, in psi.

Hoy ® Hydrosiatic nesd mt the bottom of tne vessel in dts normel operating position wnen fidled to
its maximom operating depth witn & Viguid navinp » specifoic gravity equa) to thet of the operate

ov

ing liguad but in no case Jess than 0.67.

bye = Hvdrostatic nead ay the elevation of tne element under consigeration when tne vessel 15 com-

pletely filled with water,

A
d Py By 300 7 e as defined 10 Article 40.9.1.

D
s My
{54
s |Hov =1 ™en Py = Py -
s 2
4 i
If g; HW - ‘T‘ then FEDV - PE."

20.9.&  Sutviementary Destan Pequirement for Soeciallv-Desinsted Vessels Havine s Corrosion Allowance - Wnen spe:‘ihed
oy Buyer for a particular vessel or group of vossels, tne thickness of vessel commonents 'maﬂ be further chccked and fm:rused.

{f necessary, to conform with the reqvirments of this Article as fonm

The nighest permissible internal pressure for the principel comoonent 33 determined by tne ASIE

Code design

forrwias, wsing nominal thickness with corrosion alliswanck intiuded and using ASIE Code ablowable stresses at 37.8 € {190 F), sml)

o¢ tonsydered to be the pre-determined "has1s for calculated test prassure® as defined in ASIE Code Par. UR-63(e).

ponents (elements) shall be of such taickness tnat the "basis for calculated test pressure™ wil) be not Jess than

:Ml otner com-
the “basis for

calculated test pressure™ of the nrincina) component. The oringipal comnonent shrdl be taken ms that shell or formed nead element
naving the grestest ratio of corrosion allowance to the thickness required for the design conditions as specified in Arzicles 40.) .

to 40.8 inclussve.

o

MISCELLANEOUS D816 REQUIREMEITS

S FLANGED JOINGS

41,1 Confined Jovnts - Gaskets and gasketed flange yoint designs for a7l pressure vessels (including neat ex_cnanyvrs)
for- mayn shell joints and for npzzle flange jJoints grester than 24 inch {609.6 mm) ncmina} diameter snall be of the fully confined _

type {except for spiral-wount Daskets with tompression gage rings) for any of tne following conditions:

UCASB01648318
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{1} DOasfgn pressures 300 psig (0.21) kgf/mz) or higher.
{2) Oesign tamperatures exceeding Zsb ¢ (500 F)L. .
{3) Oasfgn temperatures less thanm maus 28.9 € (-20 F).
o (4} Joint requires matallic or semi-metallic gaskets.

) (5) Cyelic pressure or tamperature sarvice.
41.1.2  Uncoafined Joints - Flange faces for uncomfined joints shall have a raised facw of at least 1716 inch (1.5 am).

_ 41.1.3 Lap Joints - Joints for stainless steel and nan<ferrous components shall be of the lap-jaint type with carbon
( steel fanges, unless otherwise specitied or ipproved by Buyer.

41.1.3.1 The noarinal outside diameter of shop-fabricatad laps shall correspand to ANST B16.9 standard diam-
etars when ysed with ANST standard flanges, When shop-fabricatad laps ire to be used with flanges having gther than AST s tandard
diameters and drilling, the nomnal autside dfametsr of the lag shall not sxceed the flings bolt circle dimter less ons bolt -
hole diameter, and the finisned flag -sidth of the lap shall comply with the following:’

(1) The unsupoorted radial width of the lap, at the back of the 1ap, shall not axcesd the minimua
required thickness of the naxzl= or snell.

{2) Far an assembled foint, after a1l permissibla clearancas nave deen considerad, the radial width
af the 1ap in contact with the flange shail be nat less than the finished thickness of the lap less corrosion allowance.

( 41,1,3.2  The finished thickness of shop-fabrfcatad laps shall be not less than the nominal thickness {including
~ corrosion allowance) of the nozzle or shell to »hich it is attached. but in no case less than 1/4 wnch (6.3 mm) !plus corresfon 3llow-
anca) for nomnal sizes 14 inch (355.5 mm} and larger nor less than 3/1§ inch (4.8 mm) (plus corrusion allowance) for nominal sizes
less than 14 fnches (355.6 wn). Additionally, Tapy made of lew-carbon stainless steel grade materials shall nave a finished lap
thickness not less than 110 percant of the nominal thickness of the nozzle or shell.

41,2 GASKETED TUBESHEEY JOINTS

41.2.1 Gaskats at Pass-Ribs - Confining grooves shall be pravided for all pass-rib gasketed joints axcapt thosi far
exchangers having 3 nomnal diametar of 12 inches (34,8 m) or smaller and 3 maximm allowabdle working pressure of 00 psiy
(0.211 xgf/m’) or less.

§1.2.2  Solting Ares Calculations - The pnss-r'ib gaskat area shaill be admd to the ¢ircumferential gaskat arwa ln

’ \hninfnq the total gasket area to be compressed and the bolting requived.

41.2.3  Alloy steal bolts shall be used as specified in Article 42.3,
€1, FIXED TUBESHEET JOINTS - “eldad tubeshest-to-shell fjoints shall be fn accordance with ASME Code Flours W-13.2 (a), (b),

(f), ar (k). For the purpose of determining required wald s{zes (23 speacifiad In Cods Par. Wi-13 (#) (3)] a tubeshest shail be
— onsidersd ¢o be suoported (80 cercent or more of the pressura load on the tubesheet it carried by Tia Cuoes, stays, or bracss) 17

A

H

o)

T

v
-

[

where total cruss-gectional metal area of tubes, sq. ing.

m -
(2]
L]

Ll

» madulus of ¢fasticity of tude material at desfgn tamperature, osi.

N

"
"

cross-sectional matal arex of shell based on actual thickness less corrosion allowanca, sq. ins.

(4]
w
.

mdulugs of el_asti:ity' of shell materia] at design temoerature, pst.
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41.3.1 Wnen an expension )OINt 1S provided for hoat exchangers with fixed tubetheets, the Joint attacment weld sml)
be located not less than 2.5 V Rt from the back of the tubeshest, where R = outsfde radius of shel), ins., and t = actua} thick
ness of shell less rorrosion allowance, ins. '

a4 PASS PARTITION PLATES - Pass partition plates for heat exchanger channels shall be destgnad for. the maxizum anticipatad
differentia) pressure and coincident tespersture (including start-up, upset, and shut-down conditions) as specified by Buyver,

- 445 MITERED 90-DEGREE REDUCING ELBOWS FOR CALANDRIAS - Inlet and outlet mitered reducing e)bows shall have dimensions as
spacified or approved by Buyer and shall conform to the following requirements:

A1) The oinimom numder of sectfens shall be 5, with not Jess than 3 changes in direction st both the inside end outside
contour,

(2) Meridian (change of direction] angles betwetn adfacent sectionms shall be approximately equal for pradual flow tran-
$ition.

{3) Mo re-entrant snples are permittad, and the genera) contowrs shall be sinflar to those bf cosmerical forped reducing
welding ells,

(4) A1) welded joints chal) be full-penetration butt welds, double-welded wmless otherwise approved by Buver.

1.6  NDZUE PROJECTION - Hozzle projections (outside of wall to nozzle face} for esch vessel or group of vessels shall be as
specified or approved by Buyer, an¢ sha)) in no case be Jess than the greater of the following:

£1.6.1 5 inches {1Z7 me) for pipe sizes < 2 fnches (50.8 mi),
5-1/2 inches (139.7 mm) for pipe sizes 2-4 inches (50.8-101.6 m), inclusfve.
6-1/2 4nches (165.1 wm} for pipe sizes = 4 4nches (V01.6 wm), or

£1.6.2  The Nanpe thickness (including Jap thickness for lapped Flanges), Pluz 1<)/2 times the mut thickness, plus the
reinforcing pad thickness, plus the insulstion thickness (3 inches (76.2 wm), max.], or

41.6.3 The Yenpth through the hb of welding netk flanges plus the reinforcing pad tMcl:nm plus
. T -
1 4nch (25.4 mm) for pipe sizes up t6°4 fnches’ (101.6 m), inclive,
1-1/2 inches {38.) ms) for pipe sizes over & inches (101.6 mm) to B 1nches (203.2 m), inclusive,
2 inches (50.8 mm} for pipe stzes over 8 inches (203.2 wm).
4.7 SUPPORT SKISTS
41.7.1 Support skirts for vessels with bottom hesd having a knuckle radhus shall be welded to the stradght ﬁ-nge
(eylindrical] portion of the heat wnless otherwise approved by Buyer, Skirt materials shall be in accordance with Articles

42.4 and 42.6.5.

{).8 ANCHOR BOLY STZING AMD POSITIONING

8Y,8.1 Tht winfmum size of anchor bolts for pressure vessels shall be 374 tnch (39 sm). The orientation of anchor
bolt holes shal) be as specificd or approved by Buyer.

4).8.2 . The. anchor-bolt-cirele-shetbe S eVeCtoy T Brovite TEETAT Clearance for the tensioning device spectfied in the

vessel Specifications when pott-tensioned snchor bolts are required.

UCASB01648320
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(1} Design prassures 300 psig (0.211 kqf/mz) or higher,

(2] Oesign temperatures exceeding 260 ¢ (500 F).

{3) Oesign tamperatures less than minus 28.9 C (-20 F),

{4) Joint requires metallis or xzemi-matallic gaskats.

{§) Cyclic pressure ar temperature service.

41.1.2  Unconfined Joints - Flangs faces for unconfined Joints .shall have & raised face of at least 1/16 inch (1.5 om).

41.1.3 Lao Jofats - Joints for stainless stael and non-farrous components shall be of the Tap-joint typo with carbos
‘steel flanges, unless otherwise specified or approved by Buyer,

41.1.3.1 The nominal outside diameter of shop-fabricatad Taps shall corrvespond to ANSI 816.9 standard diam-

When shcé«fnbrluud Taps are t be used with flanges having other than AiSI staadard

dfamatary ang drilling, the nominal outside diamster of the lap shall not exceed the flange bolt circle dlamater less ane doit -
hale diumtar, and the finished flat width af the lap shall comply with the feHovﬂng.

41.1.3,2

(1) The unsupported radial width of the lap, at the dack of the las, shall aot excaed the minimuwe
required thickness of the nozzle or sheil.

{2)

For an assembled joint, after all perwmissible clearances nave deen considersd, the radfal width
of the lap In contact with the flange shall ba not less than the finfshed thicknass of the lap Tess corresion allowancs.

The finished thicknets of shop-fabricated lant shall ba nat less than the nominal tnickness {including

~ corrogian allowancs) of the nozzle or shell to which 1t s attached, but in no case less than 1/4 inen (5.4 mm) iplus corrusion allow-

ance) for nominal sizes 14 inch (355.6 me) and larger nor Jess than 3/18 inch (4.8 mm) (plus corrosion allowanca) for nowinal sfzes

less than 14 faches (153.6 m).

thickness not less than 110 percent of the aomtnal thickness of the noxxle or shell.

41.2  BGASKETED TUBESHEET JOINTS

41.2.1 ‘Gagkets at Pass-Rid

Additionally, laps made of low-carton stiiniess stesl grade matsrials snall nave a finished lap

s - Confining grooves shall be provided for all pass«ridb gasketsd jofnts except those for

exchangers having a nominal diameter of 12 inches (304.8 cm) or mlhr and & maxinum allowable working pressyre of 200 psig
(6.211 kqflmz) or lass. :

41.2.2  Bolting Area Calculations - Tha pass-rib gasket area shall be added to the circunfarential gukn ares in
tnfning the tatal gasket irex to be compressed and the bolting required.

41.2.3  Allay steel bolts shall be used as specitied fn Article 42.3.

.3 FIXED TUBESHEET JOINTS

(), or (k).

——

« Uelded tybeshaet-to-snell Soines shall be ta iccordance with ASHE Coda Figure W=13.2 (a), (b),

‘For the purvose of determning required weld stzes [as specified in Code Par. tM-13 (¢) (3)] a mbch«; shall de

onsidared 2o be supported (80 percant or more of the pressurs load on tha tubeshest is carrted by the tunes. stays, or bracas) if

whare

= total cross-sectfonal matai ares of tubas, sq. fns.

modulus of elasticity of tube material at design tammerature, psi.

cross~sectional metal area of shell based on actual thfckness less corrosfon allowancs, sq. ins.

= modulus of elasticity of shell saterial at design temperature, psi.

UCASB01648321
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£1.3.1 Wnen an expansion Joint s provioed for heat exchangers with fixed tubesheets, the joint attachment weld shall
be Yocated not less than 2.5 V Rt from the back of the tubeshest, where R » outside radius of shell, ns., ond t = actual thick-
ness of ghell less corrusion sllowanee, ins,

41.4 PASS PARTITION PLATES - Pess partition plates for heat exchanger Tthannels shall be cdesigned for. the maxyoum anticipated L
differential pressure and coincident temperature (including start-up, upset, and shut-down conditions) as specified by Buyer.

4.5 MITERED 90-DEGREE REDUCING ELBOWS FOR CALANDRIAS - lnlet and outlet mitered reducing elbows shall have dimensions as
specified or approved by Buyer and shall conform to the following requirements:

{1} The minimum number of sections shall br 5, with not Iest than 3 chanpes in direction at both the imside and outside '
contour,

{2} MKeridian (chanpe of direction} angles bstween sdjacent sections shall be approximately squal for gradual flow tran-
sition. h

(3} Mo re-entrant angles are permitted, ang the gemeral contours shall be similar to those of commerical forged reducing
welding elis.

(4] A1l welded joimts shall de fullpenetratfon butt welds, double-weloed wnles: otherwise approved by Buyer,

.6 ROZZLE PROJECTION - hozzle projections {outside of wall to nozzle face) for each vessel or group of vessels shall be as
specified or approves by fuyer, and shall in no case be less than tne gruteé of the following:

0.6 § fnches (127 en) for pipe sizes = 2 Inches (50.8 ma),
5-172 inches {139.7 wni) for ploe sizes 2~2 inches (50.B-101.6 am). inclusive,
6172 inches {165.1 mwn) for pipe sizes = & inches (101.6 wm), or

41.6.2  The fanpe thickness [1ncluding ap thickness for lapped fianges), plus 1-1/2 times the nut thickness, pius the
reinforcing pad thickness, plus the imsulation thickness [3 ¥nches (76.2 wm), wx.]), or

41.6.3  The length through the bud of welding neck Planges plis the reinforcing pad thickness plus
1 inch (25,4 mm) for pipe sizes up to 4 dnches (101.6 ma), inclwive,

1-1/2 tnches (38,1 wm) for pipe sizes over 4 inches {101.5 mm) to B inches (203.2 mm), inclusive,

2 inches (50.8 mm) for pipe sizes over B inches {(203.2 mm).

4.7 SUPPORT SKIRTS

41.7.1 Support skirts for vessels with bottom head heving a knuckle radius shall be welded to the straight flange
{cylingrical) portion of the head unless otherwise approved by Buyer. Skart materials shall be fn accordance with Articles
42,8 and 42.6.5.

41.8  ANCHOR BOLT SIZING 1D POSITIDNING

1.8 The mnimum size of anchor bolts for pressure vessels shal) be 3/4 inch {19 am}. The orientation of anchor
bott holes shall be as specified or approved by Buyer.

41.8.2 The anchor bolt circle shall be selected to provige radial clearance for the tensioning.device spectfied-in-the
TTTTTTTVESERT SpEAT Tications when post-tensioned anchor bolts are required.

. : UCASB01648322
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FIGURE ) — IMPACT TEST EXEMPYION CUAVES FOR CARBON STEEL

CPOR PREBEURE PARTS ANE NON-SAESSURT PAATS WELORS TO #ACamAl PASTE AS NOTED,
AR ARTIELES W, AND H,3)

NOTES :ON_USE OF FIGURE 1 (Smlflutlom 1isted are ASME Speclifications):

SURVEA;
- CuRvE 3:

ExcErTIONS:

—ALTERMATE
FORGINGS:

Plage: SA-295 snd SA-515;: SA-MAZ- X1 loch thickness; SA~283 (for non=prassure parts only)
Non=rnormallzed plate: SA-442 > | Inch thickness; s»sle X 1-1/1 Inch thickness

Pioaz SA-53 snd SA-106 a

Forglngs: $A-181 and SA-105

Tubing: Hest sxchanger tubling m!oninq to any of the carton steel {P=1) tubing specifications 1istad
" Code Tablies UCS~23 and UCS-17,

Non=Pressure Party of Product Farms Other I%on Plats conforming to SA=36 or any of the carbon teeal °
Pei) osterials Tistad in ASHE Code Tablas UCS~13 and UCS-27.

Plate: SA=516 normalized (Note: Places X 1+1/2 inch chickness are not normel [zed unless normallzing
TS spaciflad by the purchaser) . _ .

Ploe: SA-52k v

forgings: 5A-105 meda ta floe grain practics and normallized (Ses Alternata Forgings).

For UCT use only ia avalusting existing vessels made of obsolets Soecification SA-285~C flange quality.

‘The thickmess of plate and ocher product forms shall be dafined as tha thickness of the thickest part.

For thicknesses greater than 3 inches lmpact teasts shall be made acecording to ASHE Coda Par. US-84, except
as otherwise permicted for tubesheats and flsnges below.
For Tubeshests and Scacial Flanaes Only {ether than standard flanges confarming to ANS! Std. B316.5), the
Tollowing materials may 0o used For minimum dexign cemperstures 3OF or adove without Imoact testing:

(1) 5A=285 and SA=515 to 2 inches thick, Inclusive

{2} SA-181 o 3 Inches thick, Inclusive

(3} $A=516 and SA~10S ta 6 Inches thlck, inclusive
Sxandurd Flanges conforming to ANS? Standard B16.5 way be usad wlthout lmet tasting as fol lows:

(1) SA=18! and SA-105 for sinimw dasign tamperacures JOF or above.

{2) 5A=105 mede to fine grain practice and normallized for minimum design temoerstures sinus 20F or

sbove., (Sew Alternate Forglngs)

MWWWWMMWWWWW“

ture need nat be lower than minfowm des{ign tesparatura.
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41.8.3 Design stresses for anchor bolts as caloulated on tne tensile stress ares of tne tureaded portion, undess omaer-
wise specifiec or approved by Buyer, shall not exceed the following:

For low-alloy steel - 25,000 psi (17.577 kyflmz) for bolt diameters € 2-1/2 {ncues
{63.5 mm), and 23,000 osi (16,17 kgf/mz} for bolt diameters > 2-1/2 inthes {63.5 mm}
through 4 incnes {101.6 ma), or

For carbon steel - 15,000 psi (10.565 kgf/mZ). Carbon stee} anchor bolts shal) not
exceed 1-1/2 {nches (38.1 wm) 1n dfameter.

€1.8.4  Tae tensile stress area of the threaded portion of anchor bolts shal) be determined in accordance with tne
following:

For low-alloy stee] - ANSI 8-Pitcn Thread Serfes (8-ur).
For carbon stae) - ANSI' Course Thread Serfes (URIC). -
41.% LIFTING LUGS

£1.9.1 Yessel lifting lugs shall be provided for all vertical pressure vessels having @ diameter of §'-0° or larger,
or 3 length grester than 6°-6". Lifting lugs in accordance with Buyer’s Standard EN-36 {covies furmisned upon 'request) are
acceptable within the Yimitstions of the Standard. For taller, larger diameter, or otherwise neavier vessels than tnote shown
on Standard EQ-36, lugs of & similar design shall be provided unless otherwise approved by Buyer. The effect of nand)ing and :
erection shall be considersd in the design of the vesse) and tne Mfting lugs. -

41.9.2 Lifting lugs of the general type shown on Buyer's Standard EQ-34A (copies furnished upon request} shall oe
provided for all rempvable vessel covers and marway covers. For heat exchangers, 1ifting lugs shall be provided for nandling
channel covers and shell cowvers,

42  MATERIAL SELECTIOR

42.1  tavbon Stes] materials are acgeptable without impact testing for all pressure and non-pressure parts only under tne
following conditions:

42.1.1  For Minimm Design Temperatures Doven to minus 28.3 € (-20 )}, provioed that the impact test sxemption m;rg‘w&
as snown 1n Figure 1 for tae thickness of the materia) under cunsideration 15 ¢qual to or delow the minimm design temperature
Tating of the vessel as defined in Article 40.2.2. : '

’

... 8212 For ™nimm Deston Tegperatures Down to winus 45.6 ¢ (-50 F), provided tiat tihe maxicum stress in any component
for tae design pressure and any otner anplicable design losdings does not exceed either 0.4 times the ASIE Code a)lowable stress
for the materia) of any component, or 6299 pst (4.210 tgflmzl.

42.2 LOW-ALLOY STEELS shall te as specified or aoproved by Buyer.

42.3 MEAY EXCHANGER BOLT MATERTAL - Code apnroved Jow-alloy stae] bolts shall be used for all flanged Joints whicn contain a
tubesheet. Carbon steel bolts shel) not be used.

42.4 YESSEL SUPPORT TUTERIALS - A1l components of skirts ind other vessel supoorts shall be of ASIE Code approved materials,

£2.5 EXTERHAL ATTACHYENTS Off PRESSURE PARTS « All extermal attachments welded to pressure parts shall be of the same type materia)
(ASHE Code P-number) as the part to waich they are attached except as noted in Article 42.5, or mxcept 45 otherwise spacified or :
‘approved by Buyer. A1l material for such attachments shall be Code approved matzria) and a1t carbon steel shal) be n accordance
with Article 42.1, Hhen sustenitic stzinless stee) welded attachments are required, regular grade stainless steels smay be substi-
tuted for similar AISI types of )ow-carbon stainless stoels.

S - UCASB01648324
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42.5 WELDED PARTS OF OISSIMILAR IETALS - Parts of vessels ar external attachments welded ta pressure parts of vasse)s Shaifl be
ot matertai naving essentfally tha same coeffictent of expansion as the vessel materfal unless otherwise specified ar approved by
Buyer. sxcept as follows: )

. 42.6.1  lozzle reinforcing pads for austanitic stainless stee] vessals or vassal compartments miy bde of carbon Stael
v provided that: i

(1) The maximum design temperature does not axceed 232.2 ¢ (450 F).

{2) The minimum design temperature {3 not less than winus 28,9 C (-20 #) and the naterial satisfies the require-
Y ments of Article 42.). 2

(3} The difference betwean the maximum 3nd minimuw design temperatures does not exceed 194.9 € (390 F).

(4) The total number of temperature fluctuations of rure than 93.3 C (200 7) doet not excaed 3000 ( = 12 times
par ronth for 20 years).

[S} The vessel i3 not postwald heat treated.
{6) The vessel is not for lethal service.

42.5.2 Extarnal stiffening rinos for austanitic stainless stesl vesssls may he of cirbon stael for vessels designed tor
full vacuum 3t maximum design temperatures not exceeding 148.9 ¢ (300 F} or minimum design temperatures not less than minus 12.2 C
{10 F) #ith 1ntemal oressyre riting not excaeding 25 psig (0.073 kgfﬂuz) with the same temoerature 1imitations, or provided that
\ the use of carbon stee) rings is justified by a cowiete stress analysis and {3 approved by Buyer. Additionmally, the material for
carbon steel rings snall zacisty the requfrements of Article 42.1.

42.8.3 Clios, clip back-uo pads, {nsulation supparts, and ocher welded astacrments on austenitic stainless sisel
vessels may be of carton steel subject to the limitations specified in Article 42.4.1 (1), (2}, (3). {4}, and (5) for reinforcing
pads. For vessel supports, see Articles 42.6.4 and 42.6.5. '

42.5.4 tugs, saddles, or othar vassel supports except skirts, wielded to sustenftic siainless steel vessels may be of
carbon steel subject to the limitatfons specifiad in Article 42.8.1 (1), (2}, (3), (4], and (5) for reinfarcing pads, except that
. the supparts shall be welded to & stainless stael back<up pad (rather than directly onto the vessel) for dasfgn tamperztures higher =
than 65.6 C (150 F), ' o

, ) 42.6.5 Suoport skirts welded to austenitic stainless stesl vessals shall de of austanitic stainless :uell'excapt as
permitted fn Articles 42.6.5.1, 42.6.5.2, and 42.6.5.3, Excaptions or altermatas to these requirenents shall be justified by a
¢omiete sZrass analysis and approved by Buyer.

42.6.5.1 For vessels having a design tesperature of 55.6-232.2 C (150450 7}, the skirt shall he stainless
staei for a discance of 1.5 ‘/—ﬁ (where R = mman skirt rzdius, and t = skirt thickness, 1n incnes) below tha attacnment weld, Sut
- not less than the following:
—- 8 inches (approx. 200 mm) for vessals 78 {nches {aporox. 2.0 m), diammtar.

12 inches (aoorox. 300 mm) for vessels > 78 incnes {spprox. 2.0 m), but =138
inches (approx. 3.5 m), diameter, '

- ) 18 inches {aoprox. 450 mm) for vessels > 138 {nches (aporox. 3.5 a}, diamater.
The rest of the skirt may be of cardbon steel.

42.5.5.2  Far vessels having a design tsmmerature higher than 232.2 C (450 F), m_mmmmmﬁmw

Tass stael skirt below the ittactment weld shall de as specified in the Vessel Scecifications.

UCASB01648325
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42.6.5.3 For vessels hdving & design temosrature between mmous 28,9 C (-20 F) and 65.6 C (V50 F), wnclusive,
ané npving 2 neight to diameter ratio of 5 or less, tne entire skirt may be of carbon steel subject to the requirements of
Article &2.1.

&82.6.¢6 Hozzles for stee) vessels clad witn austenitic stainless stes] snall be of similarly clad materis) for nozzies
Yarger than 1Z anch {304.2 am) nomima) dismeter. Hozzdes of 12 fnches (304.8 mm) nomina) diameter and smaller may be of solid
stainless steel subject to the Nimitstions specified fn Article 42.6.1 (1), (2). (3). ($). and (5) for rewnforcing pads. Loase
Tiners shall not be used for norxles of any size unitess specified or avproved by Buyer.

42.6.7 ‘Iub:she:ts which are to be fixed by welding to a carbon stee) shell shall be of carbon steel or tlad carton
steel except that sol1d stainless steel tubesheets may be used provided that:

{1) The intended use of tubesheers of stainless steel (or other materip)s nsving » coefficient of expansion whyen
ditfers from taat of tne shell materia) by more tnan 15 percent) is justified by a complete Stress analysis and is approved by Buyer,
"or tne tubesheet 15 welded to & velatively short shell section of the same materis] and tne junction of the alloy and carbon stee
shell sections 1s justified by & complete stress analysis and 13 aoproved oy Buyer, )

{2) The tubesheet materisl ts approved by Buyer.

42.7 BOLYED JDINTS OF BISSIMILAR METALS - Austenitic stainless stee) or non-ferrous slloy tuncsneets or flanges may oe ooltee
to carbon steel flanges proviced tnat the differenzial diametra) expansfon will not result tn diametral interference of recessec
{e... mle and femmle) joints dut in no tase exceeds 1/32 wnch (0,79 mn), anc further provided that tne twbesnest materis) 1s
spproved by Buyer, Bo)ts Joining a carbon steel flanpe to & S2ainless Steel fiange or tubesheet shall be of low-alloy steel

* unless otherwise specified or enproved by Buyer.

£2.B  GASKETS

42.8.1 Spiral-wound Gaskets - Spirsl-woind gaskets. excent tnose for standerd PST ..anges and facings, shall oe
ordered giving comlete information $ncluding flange dimensions, fange facing dimensions, and volting a3 reconmanded by tm )
gasker manufactyrer.

42.£.1) Compression Rinps Required - A1l spiral-wound gaskets for rzised face or other wunconfined gasket
Joints shall be furmished with an outside compression limiting ring,

42.8.1.2 Asdestos Filled Spiral-dound Gaskets soall aot be used for joints requiring the omtde d\.mnr
of the gx:ket to be larger than 44 inches (approx. 1118 wm).

) 42.8.1.3  Teflon Filled Spirs)-Wound Gaskets shall not be used for joints Targer than 24 inthes {approx.
610 m) nominal disester. : . o

42.8.2 Vaxtem Pretsure and Jemperaturs for Asbestos Gaskets ~ For design pressures less tnan 300 osig (o 211 kpf/m J.
compressed asbestos sheet paskets may be used for external, bolted flanged jornts with facings other tman ring joint, except as
required in AFticle 10.5. 2, nless otherviise stated 1n the Vesse! Snectffications. The maxymem desion temperature for asbestos
gaskets shall be 260 ¢ (30D F) unless otherwise approved by Buyer, ' ‘

42.2.3 Gasket Sedtinn Stresses for a1) oasket materials snall be in accordance witn the ASIE Code and, s addiTion, small
be not Jess then the mintmum nor more tnan the maxinwe values recommendsd by tne aasket manufacturer.

£3 HYDROSTATIC TEST PRESSURE DETERMINATION

43.} TEST PRESSURE FOR VERTICAL OR HORIIOINTAL VESSELS SHOP-TESTED I A HOPIZOUTAL POSITION -~ For vessels designed 1n accordante
wits Article £3.5.1, tne hydrostatic test oressure shell oe determined as follows:

PN, - - - - - -
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43.1.1 Vessuls having no soecified corrosion allowance - For taseing in che horfzontal pasftion, the test pressure ref-
erencad ta tile centerline of the vassel shall be taken as 1.5 times tha larger of 2quivalent dasign pressures 2, ep OF 9,.7. i7a
vertical vessul 1s tasted in a vertical pasition (as for a fald tast), tha test pressury refarenced Lo the %0p of the vessal snall
be 1.5 times tne larger of equivalent cesign pressures PJ or P T mirus tie nydrostatic head of the testing liquid.

43.1.2 Yessals naving a toecified corrusion allowanes - For tasting in either tne vertical or horfzontal posicion, the

" hydrostatic test pressure shall be determined {n accordanca with ASIE Cods Par. UG-99(c), excapt as follows:

83.1.2.1 Heat exchangers having standard TEI corrosion allowance on carbon steel parts shall be tested in
accordance with Artfcle 43.1,1 unless stharwisa snec"icd by Suyer.

43.2 TEST PRESSUPES 7OR VERTICAL VESSELS SHOP-TESTED I A HORIZONTAL POSITION ;Mtamate Permi tting lacreased Snell Stress During

Test] - Far vessels dengned 1n awccordance with Article 40.9.2, tae aydrustatic test pressure snall be determinad is follows:

33.2.1 Yessels naving no soecified corrosion allavance - For testing in Cne horfrontal posftion, me test oressyre

reforenczd to the vessal centarline shall be the greacar of 1.3 p‘QS or UETS' if tha vessel ts tested In a vertical position (as
for a field test), the test pressure referenced to the top of the vassel shall be the greatar of 1.5 PEns or ofTS' minus the nydro~
static nead of e tasting liquid.

41.2.2 Yessels having a speciffed corrosfon 3llgwancs - For tasting in efther tne vertical or vortmntal positian, tne

dydrostatic tast pressure shall be catermined in iccordance with ASIE Code Par. UG-39(c).

43,3 TEST PRESSURES FOR FIELD-FAORICATED AID FIELD-TESTED YERTICAL VESSELS - For vessals designed in accardance witn Article
40.9.3, the hydrustatic tast pressure shall de determined as follows:

§3.3.1 Vassels having no svecified corrusion ailowance - The hydrostatic test pressurn referenced to the top of tne

* vassal shall Be 1,5 times the Targer of equivalent dasign pressures Pegy o7 Pgrye comoutad for the top of the ‘vessel.

43,3.2 Jessels having a soecaﬂed corrosion allowance - The hydrustatic test Pressure shall be decermined in accor-
dance wrth ASME Code Par. UG-99(c¢).

43.4  TEST PRESSURES FOR SPECIALLY-DESTGNATED VESSELS HAVING A COARQSION ALLOWANCE - For vessels chacked far conformance with

- Article 40.3.¢4, the hydrostatic test oressure shall be determined in accordance with ASIE Code Par. UG-99(c):

44 AfR (PNEUWATIC) TESTING FOR LEAKS - Air teses, when specified by Juyer, shall be conductad after the hydmuti: test (excape
for pre!imnry Tow-pressure lgak tests 42 specified or aoproved by Suyer), and with the vessal comietely drained and judged
thorwghly dry by Suyer's Inspector or other suthorized regresentative. The afr test pressura shall be 1,25 tims the maxtmum
allowable working pressurs, axcept wherd limitad by law (as in Canada) to the maximm allowabla working pressure, or unless
otherwise spectffed or aopraved by Ouyer. Pral lm:nry hu-pressure leak tests of fntarmal jJoints (such as tunc-co-tuoesneec
joints), when reauirsd, shall be as agreed upon between Suyer and tha manufacturer.
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MATERIAL SPECIFICATIONS FOR THREADEO ALLOY-STEEL FASTENERS

1 SCoPE

1.1 This specification covers threaded alloy-steel fasteners (boiting) for bolted joints of prassure vessels for Jow-, medium-,
and high-temverature sarvices.

1.2 This specification shall be strictly adhered t5 except 43 12 way be imended {n the Yessel Specifications or as may be
otherwise mutually agreed wpon In wiriting betwesn Buyer and the minufacturer. The term “Vessel Spucif{cations® shall be under-
5tood to include any drawings, specifications, or data designated by Buyer for a particular vessel or group of vessels., The
Vessel Specificatfons shall take precedence over this specification in all cases of disagrecment.

2 FEFERENCE SPECIFICATIONS
2.1 Fasteners required to meet this specification shall &iso meet the applicable requiremnts of the ASIE Bofler and Pressure
Vessel Code, Section VIII, Diviston 1, the spectfied ASME Material Specifications, and the designated ANS! Standards, excapt as

* modified herein. '

2.2 References to codes, standards., and Other soecifications are ta the latest revisions fn effect at the tisw of Buyer’s requss.
for quotation.

3 MATERIALS [
2l The matertals for each ¢lass of Fasteners shall be as spec{ffed fn Table 1.
3.2 $tael to which lead has been added 3hall) not be used.

TABLE ) + WATERIALS FOR FASTEMERS
(s}

Class of Design Temperzture Range Bolting Materia} Ryt Material
" fastener M1 nimum Mazirnm - :
' FERRITIC STEELS ,
Bt ~29C(-20F) - 538c(1000F) ASIE $A-193, Gr BI§ . ASIE SA-184, Gr 7
1 " -29¢(-20F) 299¢( 750F) 2SE $A-193, e g2t} ‘ ASHE SA-19%, Gr 2 or A
u -2C(-0F)  4Z1C(800F) ASHE $A-193, G g7(V) S SA-194, Gr Jor &
1t ‘ ~29C(~20F) 538C( 1000F) ASME SA.193, Gr BI§ ASIE SA-194, Gr 4
v ~10YC(-T50F)  204C(400F) ASHE $A-20 Gr L7 or L43(2) ASIE SA<198, Gr 7 (Qualified
by fepact tests par $A-320)
NISTENITIC STEELS
x -198C(-125F)  260C(S00F) ASIE SA-193, Gr B8, Class ¥ or 1AL aSME SA-134, e @
u -198C(-325F)  530C(1000F) ASIE sA-453. ér esold) Same 23 bolting

Aror Class 1 and [1 fasteners, Grade BI6 may be substituted for Grade designeted for sizes 2-1/2 {nch (63. Snu) dizmtar and
smaller where desion. temverature will not exceed 371¢ {700F).

Zeor Class 1Y fascerers, {a dlameters 2 inch (50.2m) and smaller, the tmpact requiretments of ASHE SA320 may be applied.’

Fur diaseters larger than 2 h_\cl\. the reduirements of the ASME Boiler and Presture Vessel Cade, Section VILI, Ofvisfon 1,
paragraph UG-84 shall apply. .

Ysee Article a.1.

see Article 6.1

PActual temperature of fasceners.

“9.5.2.1)
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t EXVERNALLY THREACED FASTENERS

] Class X and X! fasteners shall be Tubricated before assembly in tae flanged joint with an approved lubricant applied 1n

accordince with the manufacturer's recommendations. The foliowing products are currently approved for lubricating austenftic
stainless stee) threads.

arkal SA-2 Harkal Company dhytekote 515 Alona Holykote Company
Markal SR-3 3052 ¥. Carroll Avenue &5 Howard Avenuve
‘ tricago. I1Vinots

Stemfore, Conmecticut
;ubricmu'mtliuing tonper, silver, or 21loys or comiounds containing tiese metals, shall not be Bed.
.2

Both ends of studs shall be ootnted (See Standards of the Industrisl Fasteners Institute). Tae noint snall be flat
strafgnt cut) and chamfered. Buyer considers length of studs to bt the length from first thread to first thread.

~

3 . Mhen the ¥esse) Specffications require stud ends to be countersunk, use combined drfll and countersink, Size %o. 4, in
zcordence with Twist Drill Standard ANSI B, 11,

Hurs

A1l fasteners shall be equinped with nyts conforming to the dimensions of Heavy liex Jlots per AHS! Standard B183.2.2.

LOAT1YG

g, s

Class I3 fasteners shall be coited vy the Bethlehem Steel Company®s Bethalume oracess. A suvpolewental Batnalure €
1ting shall be anplied to thresds in nuts. Hinfewm mechanica) pronerties after coating shall not oe less than that specifies

the desfgnated ASIE Material Snectfications for the bolting material. The Srinell nardness range for tne nuts in the finisned
dition may be 212 to 352,

WASHERS

Hashers gpecified for use with fasteners supplied to this specification shall be through-hardened and stut'l‘\ ceet the
~ical and mechanical property renuivements of ASIC Soecification $4-325 for temneratures not exceeding 204C(490F), For

oeratures higher than 204C(4%0F) , wasvers s.1all be fn accordance with ASTE Spocitication SA-547 (any grade saving winimom
id strength of 120,000 psi or-greater).

REPORTS

. The manufacturer shall fumish conles of certified efll test renorts for. or certificates of coopliance witn, tue

“ignated ASIE Snecifications including any amendments or additions nerein, The number of cooles shall be as specified in the
el Specificattons or in Buyer's ourchase order.

Test recorts shall note the date of fssue of this srecification and the vesr of itsue of tho ASIE Specificstions, ASIE
. and AHSI Standards under which the fasteners were ranufactured and tested.

(11.5.2.0)
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AC_INTEGRAL HORSEPOWER T FRAME HORIZONTAL, POLYPHASE [NDUCTION MOTORS
50 HERTZ 200 THROUGH 575 YOLTS
(E1S-1D, Pages 1 through 3 are the data sheets for ELS-1)

1 SCOPE

This specification covers requiroments for continuous-duty, totally-enclosed fan-cooled or explasion proof fan cooled,
random-wound, squirrel-cage, three-phase, T frama, horizontal induction motors in voltage ratings of 200, 230/460, 46D and 575
volts, 60 hertz.

2 APPLICABLE STAMDARDS AND COOES

The design of this equipment shall satisfy the intent of 111 applicable codes, standards and regulations noted below.

The National Electrical Manufacturers Association Standards Publicstion MG-1. (NEMA)

The Institute of Electrical and Electronics Engineers Stindards Publication, 1124 Test Procadures for Polyphase [nduction
Motors and Generstors. {IEEE)
- American National Standards Institute {ANSI}

The National Electrical Coda (NEC)

3 SERVICE COMDOITIONS

Motors shall perform satisfactorily when operated indodrs or outdoors afther Iptmittcndy or continuously in an atmas-
phere typrcal of chemical and plastic plants. Unless otherwise noted on the order, sotors shall be for use 1n a 40°C (104°F) or
lower ambient temperature and at an altitude of 3300 feet or lower.

¢ DESIGH AND MATERIAL

4.1 ENCLOSURES

4.1 Tatally Enclosed Fan Cooled Mators shalt pe cast iron frame including stator yoke, end brackets, fan cover and
rotatadle conduit box. Conduit bax shall have threaded conduit opening, water seal betwesn box and motor frame and a gasketed
cover. A thraaded {(NPT) drain hole {or holes) with corrosion resiszant plug shall be drilled at the lowest accessible part of
the motor case.

4.1.2 Explosion Proof Fan Cocled Motors shall be suftable for Class I, Division 1, Group O Locations and shall be

‘edrrosion resistant cast iron frame, including stator yoke. and brackats, fan cover and conduit dox with threaded condutt .cone

nection. A threaded (NPT) drain hole {or holes) with corrasicn resistant plug shall be drilled st the lowest accessible pcrt of
the motor case. Explosion proof motors shall have the UL label attached to the motor frama,

4,1,  AIT metal to metal end bracket and conduit box 183 $heTl be treated with preservative by the manufacturer be-
fore final assemdbly. . .

4.1.4 A non~sparking, nonecorrosive wmater sexl/siinger ring shall be (astalled on the drive end of the motor shaft.

4,1.5 Lifting eyeboits or cast hooks shall be furnished with all motors. Eyebolts shall be located at balance pomt.

© Drilled and tapped holes fn the enclasure case shall be dead-ended or pervanently sedled sgainst water entry.

4.2 COOLING FANS

The cosling fan shall be corrosion resistant, non-sparking materfal. (Note: aluminum 1s not accepeable) uhen plastic
fans are provided they shall be of reinforced thermosetting plastic and shall be sufficiently conductive to prevent the accumue
lation of statfc charges,

§s51i
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L2 BEARINGS AMD LUBRICATION

4.3.3 Bearing Specificetion - Manufacturers' standard antifriction besrings are acceptabie provided they are designed
1or two-yesr mintmum AFBMA B-10 1ife under continuous oparation st the motors' ratad load. Bearing housing shal} be designed mnd
equipped with drair plugs to atlow regreesing while motor is opersting. Install grease fitting if motor does not have sealed Yife-

time bearing.

£.3.2 y-Belt Load Calculations - Bett pull shall be constdered to be twice the resultant belt load as determined n

sub section 4.3.2.). Manufacturers are required to submit calculated bearing 1ife with approval drawings.

4.3.2.1 Method_for Calculstion of Resultant V-Belt Lpads -

—— e —a — o - o " ——— -

A, TJension in Tight Side of Belt

T, = c.031 W #»-55‘,1 ®  (C.F.)

- Where: W = Belt weight, Yb/ft
¥V = Belt velocity, ft/sec
HP = Motor rated horsepower
C.F..» Correction factor from table below
Ty « Tension in tight side of belt, 1b force

- Anglle of Wrap C.F. = Correction
(Smatl Sheave) Factor
160* 1.00%
150" 1,015
140° 1.023
130* 1.033
120° 1.047
no* 1.D64
100* 1,087
S0 1.118
B0 1.160
70* . 1.27
60* 1.299

50° : 1.420
(Interpolate for intermediate values)

B. Tension in Sieck Side of Belt

N 550 HP .
'TZ-T1.—V-_

Where: Tz * Tension in slact side of belt, b force
(Tz = 0 for timing belts)
11 » Tensfon in tight side of belt, b force
‘WP = Motor rated horsepower
¥ = Belt velocity, ft/sec

6.5 1 4§
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Resultant 8elt Load
- {07y ¢ 7, c0s (180 - )3 o 7, stn (190 -7 ] /2

or

- -[try -7, wsa)? + (T, szna.]Z] 2
Where +« Angla of wrap (small sheave), dagree

rl = Tensfon in tight side of belt, b forcs
rz = Tension in tlack side of belt, b force

NOTE: AFBMA B-10 bearing 1{fe for all fan shaft and motor baarings shall be calculatad vsing
twice the resultant load is determined abave.

4.3.3 Antifriction Bearing Lubricant Specification {Minfmun)

General Description: Industrial quality, multipuyrpese, T{thium base grease with mineral oil formulated from
refined base stock and containing sdditivas which innibit oxidation and corrosion.

s

NLGI Grade: 2 Mineral 01%

Thickner* Lithium yiscosity, SUS at 100°F {38°C): §00/100C

Dropping Pont: 350°F (177°C) Viscusity, SUS at 21Q°F (99°C): 60/30

Water Resistance, S Max. ASTM D 1264: 10 Flash Pownt, Min: 475'F (246°C)

Corrosion Resistance, ASTM 0 1743: Pass Pour Potnt, Max: 10°F (-12°C)
Oxidation Inhidbitor- Yes

Note: Polyurea-thickened greases may be used when bearfng operating temperatures are between 120*C and 150°C.
4.4 INSULATION AND TEMPERATURE RISE

4.4.1 Stator [nsulatfon snall be Class F mon-hygroscopic, highly moisture and chemical resistant, The mator
Teads shall be Class B or Class F non-hygroscopic materdal.

.

4.4.2 The total temperature rise, of the varfous parts shall not sxceed 80°C (176°F) as measured by resistance
when motor 1s tested at its rating with 2 maximus ambfent temperature of 40°C (104°F).

8.5 MOTORLEADS e : !
Three Teads only shah be brought fnto the conduit box through a moisture resistant seal.

4.6 MEMA DESIGN
4.6.1 Motors shall be NEMA Oesign B unless otherwise specified on the data sheet, ELS-1D.

1.7 RAMEPLATE V

4.7.1 ft shall be easy to read and made of a non-corrosive matertal, and inciude the 7" ratings as specifisd in the
Mational Electrical Code, Article 500.

4,7.2 The front and rear bearing manyfacturers name and bearing nurmber shall be stamped on the nameplate.

4.7.2 Uni-directional motors shall have a rotation arrow plate on the motor frame.

6.5.1.1
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4.8 BARDHARL '

ANl hardwere 1nciuding frame bolts, conduit box bolts, nameplate fasteners, grease caps or plugs, fan clamp end dolt,
dratn plugs or fittings, etc., shal) be corrosion resistant saterisls or be plated or trested with corrosion resistant saterials,
A1l bolt heads and nuts sha]l be hexagon and/or allen hend shaped.

4.9 COATINGS

4.9.) The inside of wotor frame, stator and rotor air gap surfaces shall be sealed with a moisture resistant Jong
Yife coating.

4.9.2 The exterior surfaces including a1 zir Mow passapes shall be costed with o rust inhibiting primer and fin.
ished with an 3lkyd or epoxy enamel.

5 SPACE_HEATERS

Space hesters, when requested on the dats sheet, shall be arranged to provide the optisum attainable uniform heating of the
stator windings., The heaters shal) mafintzin the tamperature of the motor windings approximately 5°C (9°F) sbove mmbient. Heaters
shat) be for operation on b single-phase 115 or 230 volt, 60 Hert: system. Suface temperature of the heiter elements or the
motor enclosure shall not exceed temperatures, ss specifted in NEC Table 500-2(b).

£.1 CONKECTION BOX - Separate connection box shall be provided for connections to motor heaters.
(3 INSPECTION AND TEST

Motors shall be capebie of meeting prototype and standard production tests as defined under 2 adove. Particular emphasis
shall be placed on:

6.1 THE_STAYOR WINDING INSULATION SYSTEM shall be capabie of pessing high potential test, as defined under NDMA MGI-12.02.

6.2 YIBRATION when measured in accordance with NEMA M6 ¥-12.06 procedures, shall not exceed values stated in NEMA MG 1-12.05,

6.3 MOTOR NOISE LEVELS shall not exceed the values tabulated in NEMA #G 1-12.49C when tested in accordance with IEEE Publica-
tion No. 85,

6.5.1.¢
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PAINTING AND COATING

PAINTING SPECIFIaTégg

UNION:
CARBIDE ' PAINT SYSTEM: IZ-
: Page 1 of 2

CHEMICALS/PLASTICS ENGINEERING July 1879

- INORGANIC ZINC PAINT
iz

1. DESCRIPTION: One package or twoe package, high purity zinc powder in altohol base vehicle. Use: shop or field applied
priw\ef for compatible finfsh coats; the two package paint may be used as a one-coat paint system in non-
agressive environments.

2. SURFACES: Carbon steel. Do not apply to stainless steel or nicke} alloy surfaces.

3. SURFACE PREPARATION: Steel Structures Pafnting Council Surface Preparation Specification (SSPC-5P-10). Near-white blast
cleaned surface finfsh. Commercfal blast {SP-6) 1s not acceptable. Pickling according to SSPC-SP~8 is

acceptable alternate to abrasive bdlasting with prior approval of the Protective Coatings Engineer.

4, SYSTEM - SCHEOULE AND APPLICATION DATA:

Film Thickness . 750
Coat Paint Application Mils Approx. Drying Time at 70 - 75°F
No. Type Method - Cover- Pot Life Touch Handle Recoat
Wet bry age{1) Hours Minutes Hours Haurs
Max Min.  Max,
‘ 190”’ g3l
: 1 Atr Spray(?) 89 | 25 | 4 009 { nonet® | 60t | 12 24(6)

Total 2 4

5. MIXING AND THIMNING: According to manufacturer's instructions and Steel Structures Patnting Council Application Specifi-
cations, SSPL-PA-1. Only manufacturer's recommended thinner may be used. Mixing of powder and }iquid must be done by
mechanical agitation; slowly and thoroughly. Strain through 30-60 meshscreen.

" "6. - APPLICATION: According to Nnufacturer s instructions and Stes] Structures Patnting Council Application Specifications, .

Use double vegulated pot equipped with agitator snd short %" material hose. Typical gun set up: DeVilbiss
?BC mm gn tip and nesdle and No. 64 cap equipped with leather packing and mastic spring. Xeep pot at close to same
evel as gun.

7. PAINT MATERIALS:  Ses LOAM, Page 2, over.

8. COLORS: Manufacturer's standard; in one-coat systems, a natural zinc gray color may be specified.

9. NOTES: (1) Coverage is practical coverage at 20% loss - square fest/gadlon at average thickness.
(2) Some IZ paints with fine zin¢ powder may be applied by airless spray. Consult with paint wanufacturer
{3} Two-Package ’
{4) One-Package
{S) Water insolubility
(6) Follow manufacturer's {nstructions
(7} For cold temperature application,

15.5.1.3
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PAINTING SPECIFICATION

PON-200
PAINT SYSTEM: 11
Page 2 of 2

Quly 1878

UNION
CARBIDE

CHEMICALS/PLASTICS ENGINEERING

1tew 7. PAINT MATERIALS (Cont'd):

One Package

Iwo_Packsge

Manufacturer
Areron

Bywater
Carboline
Devoe/Prufcoat
Internatioms
Modbtl

Reliance

Aneron

Ameron
Carboline
Cook
Devoe/Prufcoat
DuPont
imperial
International
Jones-Blair
¥atcote

Mobil

Porter

2]

Reliance

Description
Dimetcote EZ-11
Zincguard 102-5P-92
Carborine SP-81
Catha-Coat 306
Interzinc QHA-004
UniPak 13.5-10W
Rel-Zinc 101

Dimetcote -6
Dimetonte o-gl7)
Carbozine 11
Inorganic Zinc 411-A-105 or 108
Catha-Coat 304
Sanicin 347-931
Durazanc 555
Interzinc 1
Chew-D-2 39310
lnorganic 2inc 289-1
Mobilzinc 7

Zinc Lock 351
Metslnhide 1000

Rel-Zinc 100

16.5.1.3
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UNION CARBIDE CORPORATION
CHEMICALS AND PLASTICS

QUALIFICATION OF HORIZONTAL ELECTRIC MOTORS
UNDER
ELECTRICAL STANDARD ELS~! - INTEGRAL HORSEPOWER MOTORS

The following motors have been determined by Buyer to conform to the requirements of
ELS-] when furnished with the options indicated:

Options to be Specified and Limitations

-Manufacturer

General Electric

Maode]

*Severe dutly
TEFC & exp. proof

{As Moted)

Request G.E. Engineering Authority 0SM-13
No option to specifications required.
Please see notes below. :

.Néstinghouse *Mill and chemical No option to specifications required.
TEFC & exp. proof Please see notes below.

Reliance *Quty Master TEFC-XT 140 series frame sizes do not meet ELS-I
%#Duty Master FXCP-XT specs. Thres leads to be specified.
exp. proof Please see notes below.

Y. 5. Motors *Corroduty Type TC 140 series frame sizes do not meet ELS-]

specs., Plastic fan to be specified.
Please see notes below.

TEFC & exp. proof

*RGZ-CH TEFC
*RGZZ-CH exp. proof

No options ta be specified for frame sizz2
3287 and smaller. Above 326T phenolic
instead of aluminum fans to be specified.
Please see notes below.

Request MA Spec. Mo. 257.
specifications required.
below.

Allis=Chalmers

TEFC & exp. proof No option to

Please see note

Ltouis Allis

Delco Products Div. *C.1 .M, TEFC only

No option to specifications required.
General Motors Corn.

Please sae notes below,

#Manufacturer's model identification to be included by specifier with motor description.

Motors other than those listed above will be acceptad by Buver provided it can be
substantiated by Seller that they conform to Electrical Standard ELS-1.

NQTES:
1. The following horsepower/speed combinations are available to meet ELS-1 Standard
3/4 hp, 1200 rpm, Frame 1437
1 hp, 1800 rpm, Frame 15437
] hp, 1200 rpm, Frame 45T

2. Al 1/2 ho moters and below are classified
Aot required to meet ELS-1 Standard.

as Fractional Horsepower Motors and are

3. 1n sizing motor for driven load do not use 1.15 service factor, assume motor has

1.0 service factor.
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