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REVISIONS 

ZONE REV DESCRIPTION l DATE I DllN l CHKR l ENCR I AP\Q 

All 1 
AOllfD Bill Of MATERIALS, REMO\ID STAND- Off, CHANG:D T/ C C\JANTIIY, 

BECHTEL NATIONAL 

PROJECT: 
PROJECT NO.: 

RPP-WTP 
24590 

1 NOT F0;;~~7J'C~ION USE 11 
COfrtSll. T ENGll'EERWG FOR lNFOR.Wt. TlON 

I 

I All 2 

REVISED W1RING DIAGRAM, CHANGED SPACER, MISC. CHANGES. EC 128582 I 2/8/2012 IMCR IROP lwCR I CDJ 

AOllfD (1) UfllNG LUG FOR A TOTAL OF (J). EXID!NAL PRESSURE WAS 15 PSIG, 

=E~:s ~~:~~ ~~~~N~s~~~ =~~~~ ~~Jo~~~~cw~cs. I 4/17/2012 IMCR IROP IMCR I CDJ 

PO NO.: 
EQUIPMENT NO.: 
LOCATION: 

24590-CD-POA-MEEO-OOOOJ, REV. 0 
LVP-HTR-00001A, LVP-HTR-00003A 
RICHLAND, WA 

STAINLESS STEEL TAG 
"MAXIMUM LOAD 15,000 LBS" 

(TYP) 

(3) 1/4-20 GROUND 
LUGS LOCATED INSIDE 
TERMINAL ENCLOSURE 

(34.000) 

115<.:E:-: I 

[ii 
~ 

l----(18.250) ____j 
1------(¢26.000)-----1 

1------(¢32.000)------1 

SEE SHEET #3 FOR BILL OF MATERIALS 

E2 EXPLOSION/MOISTIJRE RESISTANT 
THERMOCOUPLE ENCLOSURE WITH 

3/4' CONDUIT OPENING FOR 
CUSTOMER WIRING 

(ATTACH TAG PER NOTE 110) 

STAMP CUSTOMER NAME PLATE 
PER TABLE 

(E2) EXPLOSION/ MOISTURE RESISTANT 
PAINTED STEEL TERMINAL ENCLOSURE 

STAINLESS STEEL TAG 
"MA XI MUM LOAD 15, 000 LBS" 

USE ONLY FOR LIFTING LID 
(TYP) 

16 X 16 X 8 PAINTED STEEL 
NEMA 4 TERMINAL ENCLOSURE 
WITH HINGED LID 

(ill ~Kl~L~~~EI 15 I PSIG 0 I 250 IT 

EXTERNAL ll~~Lb%"l}~I FV I PSIG 0 I 250 IT MFG. S/N :====:::::: 
PART 

8 

CDl1'1ED B1' OIROUlor 
IDIEM,UTNllM404 

196-071977- 001 

7 

111N(ll%'V11c~I -20 IT o MAii!' I 15 IPSIG 'Ill BUILT I 
201

2 I 

@ ASME NAMEPLATE DETAIL 

6 5 

EC f29106 

All J 
ADllfD EXTERNAL TERMINAL ENClOSURE. AOllfD SHEET fJ, HEATER '11£1GHT (NOTE 

6/19/201J MCR ROP MCR CDJ fl) Wl.S 1054 W. REVISED C OF G. EC 132197 

AU.. 4 
AOllfD TERMtlAL 11.0CK, GROUND WG, PANEL. NAMEPLATE, & AO.IJSTMENT PLATE 

7/24/2013 MCR ROP MCR CDJ TO SOM. W1RE WAS 2/0 AV«;. EC fJ24JO 

All 5 
CORRECTED P /N FOR ITEM JI. QUANTITY FOR ITEMS JO, JI, J2, .t JJ WAS (6). 
EC fJ2592 8/22/201J MCR ROP MCR CDJ 

All 6 
AOllfD EXTERNAL TERMINAL ENCLOSURE DETAIL HEATER WAS 1--0RCUIT. 

9/12/2013 MCR ROP MCR CDJ EC fJ2704 

All 7 CORRECTED KW PER CIRCUIT IN WIRING DIAGRAM. EC fJJ252 12/11/201J MCR ROP MCR CDJ 
All 8 NAMEPLATE WAS FOR HAZAAOOUS LOCATIONS. EC fJJ299 12/18/201J MCR ROP MCR COJ 
All 9 AOllfD SST TAGS ON UfllNG LUGS. EC 133581 2/10/2014 MCR ROP MCR CDJ 

All 10 
CHANGED SPACER ROOS FROM 304 SST TO J16 SST PER CUSTOMER REQUEST. EC 

4/17/2015 MCR ROP MCR CDJ fJ5759 

>-------------------70.250±1.000----------------~ 

--(22.25)----t 
1-------------- 60.000 MAX. I 

(11) 48.000±.500 

22.000±.250 22.000±.2509 
5) 

1---------43.000±.250------

(12) --l 
COLD END I 

* 

5X6 TYPE "K" THERMOCOUPLE A TT ACHED AS SHOl'tN 
ON ELEMENT SHEA TH FOR OVER- TEMPERA nJRE 
PROTECTION. (T/C #1) (SEE WIRING DIAGRAM 
FOR PLACEMENT) 

(6.875) (FLANGE FACE TO 
ENCLOSURE CENTERLINE) 

Chromalox· 
PRECISION HEAT AHO CONTROL 

1. 130 
APPROX. 
C OF G 

4.000±Jt 
PARALLEL 

WITH FLANGE 

?ie~,Po\IJSA ..... tt.~ccm 

CAT. NO. TMIS-72-075P-E2XX 

r-f' /N 155-073232- 083 

480 vi 3 PHI 75 KWI 
$llCLS c. MJ.-*O(.i(ltu-.-> 

~-==:BUWUSL IOAtt I 
C U$ N.PI, 1~-0717C>9-03J 

@ CH ROMALOX NAMEPLATE DETAIL 

f 4 

(¢22.25) 

DESIGNED & CERTIFIED IN ACCORDANCE WITH 
ASME BOILER & PRESSURE VESSEL CODE 

SECTION VIII , DIVISION 1 , ("JL" STAMP) 

EDITION 2010 , ADDENDA NONE 

HYDROSTATIC TEST: 
-12.d_ PSIG FOR _lQ_ MINUTES. 

DESIGN DATA 
HEATED MEDIUM: -'-A""IR-'--~-----
LETHAL SUBSTANCE: YES 0 NO IXJ 
DESIGN PRESSURE: _ 1_5 _PSIG (MAWP) 

EXTE_RNAL MAWP ___.EY___J'SIG 
PROCESS DESIGN TEMP. ~·F 

MIN. TEMP. (MDMT): ~·F 

IRa" (BEND &: REPRESS) 

CUSTOMER N/ P STAMPING 

HEATER #1 LVP-HTR-00001 A 

HEATER #2 LVP-HTR-00003A 

HEATER #3 -

ASME 
APPROVED FOR CONSTRUCTION 

BY: _____________ _ 

DATE: ___________ _ 

SERIALNO: _________ _ 

USER DATA APPROVAL DATE: 

UNITS 
MIN. FLOW RATE: ___lLlQ_ ' _ffiL 
MAX. FLOW RATE: - -

-- · ~-

OPERATING PRESSURE: _15_ PSIG 

OPERATING TEMPERATURE: _lfil_ ' F 

._..l.£SS OTHERW~ SPEOAED, 
DWEHSIOHS AA.£. ti INCHES. 
lruRN<CE'S ~ 

CONTRACT NO Chroma lox® Ogden, Utah 84404 
www.chromalox.com FRACOONS OEa.AlS AHQ.£S 

:t1/16 .XX :t:O.m :t:T 
.XXXt.0.~ 

MATERIALS 

"""" 

PRECISION HEAT ANO CONTROL 

USEO ON 

APPROVALS DATE IMMERSION HEATER FLANGED 
o""' MCR 1/13/2012 TMIS-72-075P-E2XX, 480V, 75KW, 3-3PH, 9.6 WPSI 
CHKR RDP 1/1312012 
ENGR MCR 1 1/13/2012 124"-150# CONST., ALVAC AL6XN*ASME* 

lHIS llRAllltlC""" JH[ .....:er APYO CDJ 1/1 3/2012 SIZE COO[ IOENT NO ORAW1NG NO REV 

~~~- OV<l COf2042941 D 07131155- 073232-083 10 
~~W~i-Jg,&lr,.~ CAO NO SCALE 1=7 DO NOT SCALE DRAWING SHEET OF 3 
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DWP AEA Stamp (3.5 x 1.5)



I 

D 

c 

B 

A 

L 

8 

I 
~ 
~ 
!~ 
I 

I 
I 
I 

: I 

~ 
~ 
~ 

~ 
~ 

I 
-l l-(1) 

0 

0 

0 

0 

8 

7 

Q) SPACER DETAIL 
WELDED MESH & RING 

0 
0 

0 6-",:?.-p 
"9 6-" 

0 
~ ",, "9 6-"--'? "9 

/ "9 <..Y "9 6- / 
6-6,, "9 6-" 6-"--"9 6-"--'? "9 

Q- ---9 ,,.-p 6-" 
Q-S-0 6-,5:,-9 6-&<9 &-1".-s> 

'-0 &-'?-s> ,-s; 6-Q- Q-, 6-' 6-,5:,-9 RR 
Q-S-0 «-2-'° &-'?-s> RR ' '~ 

'-0 -0 Q-.... 6-" RR I 11 I tJ 
("")-.. Q-.... ("")-.. .... ").,. + R I I LJ tJ 
'<. ' ("")-.. .... ").,. '<. ,-u R I I u u 
n-.' >.. '<. ,-u ' >.. I I LJ u 
'<. ,'U '-0 'U I I u u R 

RR 
1 11 1 

'-0 Q-.... tJ u R 
Q- Q-, Q-'-0 R ,, " 
Q-S-0 «-2-'° '':-0 R A'' ~ ~ 

0 

'>.. -0 n-. R11 wtJ 
"--' Q- "'-' II U 

("")-.. -...'>.. ct-:..-O tJ tJ RR 
"'- .... ~ '-0 

Q- .... 
ct-:..-O 

'-0 

0 
0 

RR 
1111 

tJ tJ 

1111 

tJtJ 

0 

GXD ELEMENT LOADING DETAIL 

7 

RR 
1111 

tJtJ 

0 

tJtJ 

RR 
1 111 

tJtJ 
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(¢22.25) 

0 

0 

0 

0 

6 

3L3 

5 ! 4 

PREUMNliR'f DRAWING 

NOT FOR PRODUCTION USE 
CCHSU..T ENGINEERING FOR INFORMATIJN 

NOTES: 

1. ONE GROUNDING TERMINAL (1/4- 20) REQUIRED PER CIRCUIT {INTERNAL). 
2. ALL CONDUIT OPENINGS SHALL BE CAP PLUGGED. 
3. ALL DIMENSIONS IN PARENTHESIS () REPRESENT REFERENCE DIMENSIONS. 
4. SEE DRAWING 392-303158-272 FOR l'i£LD MAP. 
5. ALL WELDING/BRAZING TO BE PERFORMED BY ASME CERTIFIED WELDERS/BRAZERS. 
6. CONSULT l'i£LDING ENGINEER FOR PROPER WELD/BRAZE MATERIALS. 
7. APPROXlf.IATE HEATER \'i£1GHT: 1118 LBS 
8. HEATER MATERIALS SHALL COMPLY WITH "BUY AMERICAN" ACT. 
9. CORROSION ALLOWANCE FOR THE AL6XN FLANGE (PRESSURE BOUNDARY) SHALL BE: .0425 IN. 
10. THERMOCOUPLES SHALL BE IDENTIFIED WITH A STAINLESS STEEL TAG ATTACHED \lflTH A 

STRANDED STAINLESS STEEL WIRE. TAGS SHALL BE MARKED AS FOLLOWS: 

HEATER: LVP- HTR- 00001A 
T/C #1: LVP-TE-0172 

HEATER: L VP-HTR-00003A 
T/C 61: LVP-TE-0173 

1L1 

CIRCUI T #1 
25 KW 

T/ C #1 
LOCATION 

(SEE NOTE #10) 

j 
1L3 

2L1 

2L2 
CIRCUIT #3 
25 KW CIRCUIT #2 

25 KW 

5 

3L1 

@ WIRING DIAGRAM 
3- 3PH. 30.1 AMPS(iORCUIT 

AT RATED VOL AGE 
3 ORCUITS @ 25 KW PER CIRCUIT 

2L3 J ~~AZE 50 AMP 

~,,;o '°"'"m" 

JUMPER DETAIL 

EACH CIRCUIT CAN BE INDEPENDENTLY CONTROLLED 

t 4 

--

3 ~ 155-073232-083 I 9:T 
RE\'ISICJ<S 

ZOHE I REV DESCRIP11-0N DATE Dl'IN I Clt<R I ENCi! I APIC 

SEE SHEET fl FOR RE'1SIOH RECCJIO. 

7 S THERMOCOUPLE 
(T'YP) 

1) HEATING ELEMENT 
(TYP) 

1.250±.031 j 
TO END OF SHEATH 
ALL ELEMENTS SAME 

Ltnrss OTWERWSC SflEQfl(D, 
CMJrfSIOHS >11£. N INOtES. 

1tURNICfS -FRACTKIHS OEClfN..S AHClt'S 
:t1/11 .xx t0.01 t2' 

.XXX t:O.~ 

WAlUtlALS 

"'''" 
lHS DftA'MNC Nf) n+c ~CT 
WATTER SHOWN 1-EREO'I tS 
COtilSIODllD CXH'IOCNTIAL Nil 
WAY BC PROPR£TARY. UH
AlHHDll2ED OISQ.OSLR( fO OTHER 
PARTIES ts DPRESS..Y f<RIDOOt 

3 

COHlRACT NO 

USED OH 

APPROVALS 

Dl'IN MCR 
OlKR RDP 
OICR MCR 
APIC CDJ 
O\Kl 

CAO NO 

THERMOCOUPLE/ELEMENT DETAIL 

'Chroma lox® Ogden, Utah 84404 
PRECISION HEAT AND CONTROL www.chromalox.com 1 

DATE 
IMMERSION HEATER FLANGED 

1/13/2012 TMIS- 72- 075P- E2XX, 480V, 75KW, 3- 3PH, 9.6 WPSI 
1/13/2012 24"-150# CONSf, ALVAC AL6XN*ASME* 1/13/2012 

1/ 13/2012 of 0~7131 1r:s·s~o73232-os3 l 10 COf 2042941 
SCALE 1 =7 I DO NOT SCALE DRAWING I SHEET 2 CT 3 
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DWP AEA Stamp (3.5 x 1.5)



I 8 I 7 I 6 I 
~ 

BILL OF MATERIAL 

D I 10TY. ITEM PART NO. DESCRIPTION MATERIAL 

72 1 319-306025-176 HEATING ELEMENT ¢.475 X .049 WALL WELDED SHEATH IN800 
1 2 121-073230-066 FLANGE, 24" -150# BLIND RAISED FACE ANSI B16.5 ALVAC AL6XN 
2 3 271-305846-913 SPACER, GRILLE TYPE ¢22 1 /4 X 1 WIDE 316/316L SST 
6 4 242-306954-045 ROD, SPACER SUPPORT ¢3/8 X 45 LONG 316 SST 
1 5 309-304461-054 THERMOCOUPLE TYPE ""K"" ¢1 /8 316 SST 
1 6 056-049134-010 CLAMP ADJUSTABLE HOSE TYPE 316 SST 
1 7 119-114570-012 COMPRESSION FITTING 1 /8-27 NPT 316 SST 
2 8 194-074095-081 LIFTING LUG, 304 SST 304 SST 
1 9 304-305258-459 TERMINAL ENCLOSURE, 25·· OD STEEL 
1 10 304-305258-459 TERMINAL ENCLOSURE LID, 26" OD STEEL 
1 11 079-120795-009 HALF COUPLING, 2 NPT STEEL 
1 12 079-120795-005 HALF COUPLING, 3/4 NPT STEEL 

36 13 345-073637-081 BOLT, HEX M16 X 2, 6a X 45 STEEL 
1 14 198-047676-025 NIPPLE 3;4·· SCH 40 3"" LONG STEEL 
1 15 152-510012-001 THERMOCOUPLE TERMINAL ENCLOSURE ALUMINUM 

144 16 145-015921-010 HERMETIC SEAL ELEMENT TERMINATION NICKEL/CERAMIC 
3 17 302-146572-007 GROUND LUG 1/4-20 STEEL 
1 18 337-510419-526 WIRING DIAGRAM COPPER 
1 19 132-072413-237 GASKET SPIRAL WOUND 24" -15011. ANSI B16.5 HAST C-FG 
6 20 248-511025-035 SCREW DRIVE 304 SST 

c I 
1 21 196-510244-008 NAME PLATE CUSTOMER TAG NUMBER 316 SST 

I 1 22 196-074046-005 NAME PLATE WARNING 316 SST 
1 23 196-071709-033 NAME PLATE CHROMALOX, CSA 316 SST 
1 24 196-071977-001 NAME PLATE ASME SEC VIII CODE STAMP 16 GA 304 SST 
1 25 240-512870-082 RING, WELD 1 ;4·· PLATE, 25·· O.D., 25·· l.D. STEEL 
1 26 347-121993-115 TERM. BOX, 16"X16 X8"" PAINTED, 18 GA DOOR 16 GA sn=T1 /M1c;r 
2 27 027-017179-172 BRACKET, TERMINAL BOX, 3/15·· PLATE STEEL 
2 28 027-017179-173 BRACKET, CHANNEL C 3 X 4.1 STEEL 
1 29 027-017179-174 BRACKET BRACE, 1I4 PLATE STEEL 

12 30 345-049286-041 BOLT HEX 3/8-16 X 1 CLASS 2A 300 GR SST 
12 31 200-075472-015 NUT HEX 3/8-16 CLASS 2B 300 GR SST 

~I 
12 32 328-075528-085 WASHER, FLAT, . 791 X .377 X .071 300 GR SST 
12 33 328-075571-012 WASHER, LOCK, SPRING, 3/8 300 GR SST 
1 34 069-115087-149 CONDUIT, RIGID, 2'" GALV. STEEL 
1 35 119-058106-002 HUB MOISTURE-RESISTANT 2'" NPT ZINC 
1 36 334-302795-062 WIRE TGGT, 2 AWG 250'C 3.5 FT., GND N.P. Cu GLASS 
2 37 027-017179-178 ADJUSTMENT PLATE, 5·· X 5··. 10 GA. STEEL 
4 38 0013-20416 (TNJ TERMINAL BLOCK, 3 POLE, 1114 - #4 AWG TIN PL TD. ALUM./PHENOUC 

1 39 0042-1573 (TNJ GROUND BUSS BAR W/(8J CRIMP LUGS TIN PL T. COPPER 
1 40 0076-13029 (TNJ PANEL TERM. BOX 14.2'' X 14.2" PAINTED 12 GA STEEL 
1 41 170-072273-129,-130 NAME PLATE, TERM. BOX, BLACK LETTERS ON WHITE PHENOLIC 
- 42 DELETED - -

B I I 9 43 334-302795-060 WIRE, TGGT, 6 AWG, 250"C, 3.5 FT. N.P. Cu. GLASS 

A I 

L 8 I 7 I 6 I 

5 ! 

MATERIAL SPEC. 

SB-515 
SB-462 (UNS N08367) 

COMMERCIAL GRADE 
SA-479 

COMMERCIAL GRADE 
COMMERCIAL GRADE 
COMMERCIAL GRADE 

SA-240 
SA-516 GR 70 

SA-234 WPB/SA-516 GR 70 
SA-105 
SA-105 

SAE CLASS 8.8 
COMMERCIAL GRADE 
COMMERCIAL GRADE 
COMMERCIAL GRADE 
COMMERCIAL GRADE 
COMMERCIAL GRADE 
COMMERCIAL GRADE 
COMMERCIAL GRADE 
COMMERCIAL GRADE 
COMMERCIAL GRADE 
COMMERCIAL GRADE 
COMMERCIAL GRADE 

SA-516 GR 70 
COMMERCIAL GRADE 

SA-516 GR 70 
ASTM A36 

SA-516 GR 70 
ANSI B18.2 
ANSI B18.2 

COMMERCIAL GRADE 
COMMERCIAL GRADE 
COMMERCIAL GRADE 
COMMERCIAL GRADE 
COMMERCIAL GRADE 

SA-516 GR 70 
COMMERCIAL GRADE 
COMMERCIAL GRADE 
COMMERCIAL GRADE 
COMMERCIAL GRADE 

-
COMMERCIAL GRADE 

5 t 

4 I 3 I '~~ 155-073232-083 I ~TI I 
T REVISlCJIS 
IZBNET REV I DESCRIPTION I DATE I D\\N I CHKR I ENGR I APW 
I I I SEE SHEET f1 FOR REVISION RECORD. T - -1 

,--·------------------ _________ M _______ ;;?! 
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· · ·I· ·I· I I Chromalox I TERMINAL BLOCKS ARE RATED FOR 60DVAC MAX INPUT. 10• 11 
.....,.,;:••• 1 Q MAX LOAD. \\IRE RANGE: 114-14 AWG \\IRE. I ' I 

II -·=---=- I • 11 
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EXTERNAL TERMINAL ENCLOSURE DETAIL 

+ 
TERMINAL BOX 

LVP-TB-20031-A 

HEATER LVP-HTR-OOOOIA 

480V 

+ 

@ TERMINAL ENCLOSURE N/P DETAIL 
HEATER 1/1 

+ 
TERMINAL BOX 

LVP- TB-20033-A 

HEATER LVP-HTR-00003A 

480V 

+ 

@ TERMINAL ENCLOSURE N/P DETAIL 
HEATER #2 

~ 
.40. 

s: 

UNLESS OlHERWISE SPEaFIED, CONlRACT NO Chromalox® Ogden, Utah 84404 DIMENSIOOS ARE ff INCHES. 
llll£RANct:S ~ www.chromalox.com r 
I~.::_~~~ 

PRECISION HEAT AND CONTROL 

.xxx ±0.005 USED ON IMMERSION HEATER FLANGED MATERIALS APPROVALS DATE 

D\\N MCR 1/13/2012 TMIS-72-075P-E2XX, 480V, 75KW, 3-3PH, 9.6 WPSI 
ANISH I CHKR RDP 1/13/2012 

ENGR MCR 1/13/2012 24°-150# CONSl, ALVAC AL6XN*ASME* 
THIS DRAWING AHO THE 5U&ECT APW CDJ 1/13/2012 olo~7T31 11:s5N~o73232-os31 ro NA.TIER 9-IOWN tOECJil IS 
COMSID£RED <DIFIDENTIAL N«1 

DWO COf 2042941 NAY BE PROPRETARY. UN-
AUTHORIZED CllSCLOSUR£ TO OTHER 
PARTIES IS EXPRESSLY FCREIOOEN. C>D NO SCAI.£ 1= 7 DO NOT SCALE DRAWING I SHEET 3 or 3 
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