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BILL OF MATERIAL 
NO. Q1Y DESCRIPTION 

1 1 J12-33-B1-5•x 12• Nomren air cvlinder 5• bore 12• Stk 
2 1 49030A Noraren Rod Clevis W/standard Pin 
3 1 49020A Noraren E""" Bracket 3/ 4 Pin Hole 
4 1 MS003A Nomren sintered bronze muffler 3I8 NPT 
5 N600B Porker Flow Control Valve or eaulvalent 
6 1 Vl-ILA300-03 Noraran manual oneumotic valve 3/8 NPT 
7 1 9190606-6-6-6-15 31"8 x15 Lonn oneumatic hose steel 

braid cover, female swivel JIC fittinas 
8 1 2404-06-06 3/8 mole JIC to 3/8 mole NPT 
9 1 2405-06-06 3/8 mole JIC to 3/8 female NPT 
10 1 3/8 NPT self ventina ball valve w/saf-.. oad lock 

flo 2 
CUSTOMER - 3/8" BLACK PIPE c:: 

0 

SUPPLIED 5 0 
Cl 

PLANT AIR >< "-' en 
(5cfm @ 80psi) - ~ 

J r-..... 1 I f- 2 9 (_ v - - - - - - - - - -
' 
' ' - - 1- , I , --

- - 1 3 ' ' 4 ~ ~ I .. I .... I ... 

NOTES: CUSTOMER 
TO SUPPLY F.R.L. CLEAN OUT DOOR 
UNIT. 6 

~ 
CYLINDER 

10 < 4" BORE x 12" STROKE 
4 '> 18 . x _, 

19 
3 

BUSHING REDUCERS 
4 

0 PLUG (PORT 2A) DOORL) ¢:JoooR PLUG (PORT 48) 0 9 9 c:: c:: 
0 0 
0 2A 48 0 
Cl Cl 

"-' 0 0 
o~ 

"-' en en 
~ 

~ 
~ 

MUFFLER 
¢[ 3R p ¢:J AIR SUPPLY¢ 1 p c- 3R ]¢ MUFFLER 

(PORT 3R) 

~ 
(PORT 1 P) (PORT 3R) 

c:: c:: RECORD 0 0 
___ ,.._ 

~ 
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BILL OF MATERIAL 
NO. Q1Y DESCRIPTION 

1 2 
2 1 
3 2 
4 2 
5 2 
6 2 
7 2 
8 2 
9 2 
10 2 
11 2 

13 1 700-CF220B A.B. Control Reio , 2NO 2NC 480V 60Hz coil 
14 2 MDL-2 Bussmann fuse 2 am or e ual 
15 10 700-HC24A1-4 A.B. GP relo , 4PDT, 120VAC, Pilot Li ht 
16 2 700-HC24A24-4 A.B. GP relo , 4PDT, 24VAC, Pilot Li ht 
17 12 700-HN 103 A.B. Reio Bases 4PDT 
18 1 TP411 X Fu"i Timer base surface mount 
19 1 MS4SM-AP-ADC Fu'i Timer multi-mode w sel tmr ran e 
20 1 IKU6SC Flex-core shortin terminal block 6 ole 
21 1 IKU4SC Flex-core shortin terminal block 4 ole 
22 2 870 NS Edwards Alarm Buzzer 
23 1 LJP-600-STAC Automatic Direct L frame 600 om MCCB 
24 1 F4S04C Automatic Direct NEMA 1 12 flexible shaft handle 
25 3 66031T Ferraz Shawmut fuse Blocks class T fuses 
26 3 JJS-600 Bussmann fuse 600 am 
27 1 06-0074-48 Shield 1' Plexi las 12x24 

29 
30 
31 
32 
33 

34 2 
35 2 
36 1 

~ 
SCHAEFER FURNACES, INC. 
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SCHAEFER FLRNACES INC 

[FURNACE J 
l480VOLTSI 

~ C!lll!J 

~ ~ 
CI] CI] 
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81111111111 

I 

D 

L1 

CUSTOMER 
480V M:, L2 

3 Ph ----i 
60 Hz L3 

450 FIA ----< 

SCHAEFER FURNACES IMC 

[ HEATED DIP WELL J 
l480VOLTSI 

1e1e=111 
Ii Ii li'i1'1 
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BILL OF MATERIAL 
NO. QIY OESCRIPTION 

60 3 
61 2 
62 2 
63 4 
64 4 
65 1 
66 2 
67 1 
68 1 
69 1 
70 1 CS41312-G16-L22LBBZ9312 CJ controls Switches : Voltmeter 
71 1 CLE8-A4A 152 Flex-Core M:. Ammeter, 0-1500 Am s 
72 2 CLE8-V4A300 Flex-Core M:. Voltmeter, 0-300 M:. Volts 
73 1 
74 
75 
76 

77 19RL-152 Flex-Core Current transformers, 1500:5 
78 
79 

46 AFP Tronsformer 325kW, 377kVA 480V-3Ph-60Hz 
47 58-151 Flex-core Current Transformer, 150:5 Ratio 

~ ~ 

0 
2 3 

0 

0 0 --- @ 1• ,.4 
0 

@ 
0 

000 
PHASE A PHASE B PHASE C 

Dry-Type Transformer NEMA 1 Enclosure 

L 

-----1-----------------------~B0.71~-----------------------l -----111!~.....,.. --11:. ...... -
Two (2) Single-Door enclosure for flange-mount disconnect --·--Ulll!D ...,_ CIU - •WI 1£ --·-84.0" (2133.6mm) height x 39.5" (1003mm) width x 18.0" (457mm) depth 

~---------------1-.-...-n-. 
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L1 
OO CUSTOMER 

(\ 

01 

02 

03 

04 

05 

06 

07 

OB 

09 

10 

, , 
12 

13 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

4llOY N; 
3 Ph 
60 Hz 

500 FIA 

I l-c2> ,, AWG sRML 
I I 

v 
'I CIRCUIT BREAKER 'I (6) 1/0 AWG SRML 

(2 WIRES PER PHASE) 
(6) 400 Kcmil THHN 

(2 WIRES PER PHASE) 
WIRES RAN IN CONDUIT 

I L1 __.._ BL11 BL1 

SIZED PER N.E.C. 310. 15(B)(2)(a) '------+':~'---~~oJ\,,..o==+---------+-~:-;:--+---~BL2"'> 
BL3 

DIS 2 

DISCONNECT 16 AMP 

SYS1Ell 
Off ON 
_l_ 

.--'3"----o oo--o--'-6 
SW1 

ORANGE 

300 300 300 

.D. ---SEE SHEET 4 ---

.... 48<N'AC 3Ph 60Hz ... _ ... 
CllllNEJ:llllN NO 

CIRCUIT BREAKER 
ENERGIZED RELAY 
N.O. 20, 118 
N.C. 101, 130 

T1 500YA FURNACE CONTROL SYSTEM SCHEMATIC 

o---------------------------'2......i11° 

WHITE 
1B ,-------------------, 

r-=-----;I-<>,,' CABINET LIGHT 1--1'---------------'2"> ENCLOSURE LIGHT L._ _________________ _J 

MDL-2 4 4 2 
+------"3-{[][J-....:L----------------------....:t.-{MTRJ--~--. COOLING FAN 

MOTOR 

3 
1CR-1 

5 

TRANSFORMER TAP SWITCH SAFETY 
INTERLOCK (SPOT) SWITCH 

2 

5 
POWER UP TIMER 
Delays shunt trip 
for 1 O seconds 
N.O. 26 
N.C. 126 

1------rn:,------1 
+'3'------------1 3f--1f---·---~-----f--- 6f------"6-{ ST ,_~2 __ .. 

MAIN CIRCUIT 
BREAKER 

L-~~· ~~~ OPEN) _ _J SHUNT TRIP 

HLC HIGH LIMIT 
f3'----------------fllb1]Ll --~ao-~--~t---f------------~2 CONTROLLER 

N.O. 28 

1111HA 
3 7 7 

I N.C. 
•llf-i@J 

' 
OUTPUT RBAY 1 

HIGH LIMIT AlNlM 

FTC 

6 

HIGH LIMIT ALARM 
N.O. 
N.C. 1 22, 1 32 

ROOF 
THERMOCOUPLE 

+'3'--------------+---ffL1 -~~~- f--+-------------2"+ TEMPERATURE 
CONTROLLER 

ORANGE 

100 

7 

' o11H@J 
' ' 8 

AlARll-1 
PROCESS VARIABLE 

7 

WHITE 

6 

f----~91!---------9"-~XR>--'2~--o 

AlNlM-2 
Hl/LO-DEVATION BAND 

128}4-"'3~5}--....,.-"!'-lb----{1]~"-<~128 
' I lf----------'1~0'---{4CRl--'2~--o 

' 

,----+"1
1

2'1

1 

:lfl
1

!jJ

9

1:..20 mA + ~:1 ========~~=£~~~ T/C 2 21 : ____________ :~ 

100 

N.O. 34, 37 
N.C. 33, 128 

PROCESS ALARM 
N.O. 
N.C. 122 134 

Hl/LO-DEVATION 
BAND ALARM 
N.O. 
N.C. 124 

BATH 
THERMOCOUPLE 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 
79 

80 

81 

--------CIRCUIT BREAKER 

L1 ....... 

(2) #8 AWG SRML 
(2) #8 AWG THHN 

'-------F-l.2 _..,,~.OJ\,..o'"'l<-

u :c...,,,,....~=..--------------+-~----~[-1) ______ C_L1-+---------~ 

SYS1Ell 
OFF ON 

50 AMPS 
CB4 --------

T1 500YA 

~ 
c 

--- SEE SHEET 4 ---

,.....,3~~....L0--+-'--------0_ ~"""' 

HEATED DIP WELL 
CONTROL SYSTEM SCHEMATIC 

0--------------------'2....,ll• 
SW1 

MDL-2 lB ,-------------------, 
LL-IT::O-..l.!!----+-c"-..o--J CABINET LIGHT C-+---------------'2'+ ENCLOSURE LIGHT L._ _________________ _J 

RED WHITE 
MDL-2 

+-------'3"---!I::Jl-~4'----------------------------'+'--~MTRl--'2~ _ _.,. 

HrATm DIP ml 
FU6 

OFF ON 

3....L5 5 2 
o-~------------------------------~'--~1CRt-~--~ 

SW2 

COOLING FAN 
MOTOR 

HEATED DIP WELL 
OFF/ON 
N.O. 154, 156, 
N.O. 168 
N.C. 

HLC HIGH LIMIT 
f3'---------------JllLIJLi--"°""'""11HiiraxiiiiwR--~L221f---------------~2 CONTROLLER 

DC2llOO-EO-Cl.0100-10000-00-0 N.O. 156 

' 
•llf-i@J 

' 
AlARll , 

18 71 
: f-----f99Ji-, ---------"225-{,6CRl--'2"---+ 

L _____________ :: :YELLOW(+) 
RED (-) [ELEMENl]> T/C 1 

N.C. 

HEATING ELEMENT 
HIGH TEMP ALARM 
N.O. 156 
N.C. 170 
DIP WELL 
HEATING ELEMENT 
THERMOCOUPLE 

TEMPERATURE 
f3'---------------Jllb1]Ll-.... mEi1Ell'EIWuot:ciiiinoauEi-~L2~--------------~2 CONTROLLER 

I DC3200-CE:-IJIXlt-1oo-otlllXHIO-O N.076 

BTC 

~ ~~ 
'II , I J!., ALIRIH 

, Hl/LO-DEVATION BAND 
f'---------------~'8f--~-'f'.l:::------I 

Hl/LO-DEVATION 
BAND ALARM 
N.O. 

RED 

150 

•llH@] 
I 
' ' ' 

7 ~ : YELLOW (+) 

r-----f-'8'-f:~2
9

'jJ1 ~20 ~---------:~+-: ----i RED (-) [BATH]> T/C 2 

BWE WHITE 

150 150 150 

N.C. 170 

DIP WELL BATH 
THERMOCOUPLE 

..... __ 111!_ ---­_,.. __ . i=:'lr Eloclric 
SCHAEFER FURNACES, INC. 1--~F"'"==-< 

lllllllRlt ................. 

--·~----..,.-··· ....... -·­............. n__.. ---------·----· -=t.-Em'f'Rl~­A_111_,.._ 
_,.._ .. 1111:!-. 

a~ 
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100 (4V (4V (4V (4V 150 (
8

j (8j (8j ~j 

101 i-ORANGE 
2 ~R72 1 

WHITE- 151 ' ·- -RED WHITE-

102 152 H~ FAULT 

~R~ 
RESET 

103 153 - - 15 15 _L_ 16 

1:1 -p '1<>--' 

104 FAULT 154 BLUE WIRING 0: 
FURNACE 1DLS 

RESET 
I-a 11 ,lkAQ•12 ~I4 DOOR LIMIT SWITC~ ~ ~- - ·1 ~ 1L-o_L_.,__J4 15 2 SCR FAULT DLE INPUT 17 2 SCR FAULT 

105 NORMAL CLOSED 5CR N.O. 103 155 1k Q POT v_ v JCR N.O. 152 - Pr1 N.C. 136 N.C. 176 HELO OPEN 

r 15 -~~~--:1 
171 9 1:R~O ----r=,- / ~ 106 156 ~-r- --

~LUE- -SLUE- SCR FAULT Ill 8 
.. -BWE- SCR FAULT 

107 - - - - ON WHEN IN 157 13 17 R 2 ON WHEN IN 

/ ' 
EAUI I CCtUllIICt!I [Idle output 50X max] 

/ ' 
EAlll I CQ~DIIIOH 

3 ' 108 158 

109 SCR 
1 11 1 14 3 15 3 15 

159 
SCR 10 8 7 12 13 15 16 3 17 3 17 

110 ~ ll1I ~ ~ I H § ~ ll] Im [fil lfil 1 ~ Isl m 3 [2] ~ 160 ~ ll1I ~ I ~ ~ H I ~ I ~ ll] 11 ! [fil lfil l1J ~ '!' m ll ~ ip 
8 " ~ 

m § " Ii ~ ~ ~ 
.. . ~ 

M ~ ~ ! § ! Ii ~ ~ ~ T ~ 111 " ..: T 161 ::I 3:: - m 8 I ! "' ~ "' ~ " " + - ~ ~ i ~ "' 
' SHORlltG SCR .... """"" _. :> !3°' ..!.. ~ + stllRIED SCR OVER a.RIDT 

112 REIAY REIAi' 162 g n a: REW' RELAY 
0 0 0 0 0 0 0 0 

113 Control Concepts 1~ H 
u m ~ ~!! ;a ~1 163 Control Concopla 0 0 0 0 

3629C ~ ~ ~ 1029C -· ..... SHORIED .... 
Ponr Control Unit Power Control Unit - - SCR """"' 114 164 

115 
,PL1/ 

165 
,PL1/ 

' ' 3 G 2 ' CONTROL 3 3 G 2 CONTROL 116 POWER ON 166 
I I POWER ON 

I / ' I ' 
/ ' ' 117 ' ,PL2/ ' 167 ' ,PL2/ ' 1CR-3 i i 1CR-3 I I 3 ' ' 16 16 G 2 MAIN 3 ' ' 18 18 G 2 HEATING 118 

' ' : : CIRCUIT BREAKER 168 
' ' ' ' ELEMENT ON 

' / ' ' I / ' I 119 I ,PL3/ I 169 
,PL3/ 

tcff-;-1 l?SR-;-2 ' ' 
3 17 ' 17 2 ' 3 19 : 19 2 : HI/LO METAL 

120 
·~ ! 

R 
! 

HIGH LIMIT Al.ARM 170 
·~ : R : TEMP DEVIATION 

/ ' / ' 
ALARM 

' ' 121 

i ,PL4/ i 
171 I ,PL4/ I ~.1 ~R01 HEATING ELEMENT 

122 3 18 18 R 2 PROCESS Al.ARM 172 3 20 ' 20 A 2 ' OVER TEMP. 
' ·- : : ' ·- ~~-~-_) ALARM 

I / ' I 123 173 Hi/Lo Devotion Alarm 
4CR-1 ' ,PL5/ ' 4CR-1 

3 - ' 19 ' 19 2 ' HI/LO DEVIATION 3 - ' 21 21 -· ' 22 22 2 ALARM 124 
·~ 

R Al.ARM 
174 

·~ ·~ BUZZER 

~~-~-_) 
-

125 175 SCR Fault 
11MR-18 ~R-;-1 = 3~R;-2 

21 4-9R72 ALARM 
3 20 20 21 21 2 Al.ARM 3 21 23 23 2 SILENCE 126 

J. ' ·- BUZZER 176 
' ' ' ' 

4CR N.O. 176 
N.C. 174 

127 177 Leak Detector AlARM Sil.ENCE 11/Lo-Devatlan 6CR-2 Al.ARM SCR-1 _L_ ALARM 3 -· 20 20 ' ' 22 22 2 SILENCE 3 ' ' 21 21 23 128 ' ·- ' ' 
6CR N.O. 128 178 

' ' 
SILENCE 

N.C. 126 P\12 PUSHBUTTON 

129 CB Energized AlARM Sil.ENCE 
179 

* 3 1PR-;-4 20 20 
_L_ 22 Al.ARM 21 2 ALARM 130 

·~ 
SILENCE 180 R SILENCE Pf PUSHBUTTON 

/pl5' 
131 Hi Limit Alarm 

* 
181 

3 
2,SR;-2 

20 20 2 Al.ARM 132 
' ·- R SILENCE 182 

133 
/PL6' 

183 Process Alarm 
3CR-2 

-RED WHITE-
134 3 -· ' 20 164 

·~ 
135 SCR Fault 185 150 150 

136 3 ~R-;-2 20 

' ' ___ ,.._ 

lffi~!I 
SCHAEFER FURNACES, INC. 

RECORD 
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200 (
40

) (4D) ,~8~ 250 ~8~ 

201 I-ORANGE WHITE- 251 -RED WHITE-
MDL-2 llJL-2 

202 3 30 2 252 3 II 40 2 
r2o VOL1J 1~0 ~~TJ lU ... T2 l'll7 T2 

203 100 VA 253 100 VA 

33 
MDL-2 

31 124 \<ilLT I 32 43 
llJL-2 

41 24 vili'.rl 42 204 - LEAK DETECTOR 254 - LEAK DETECTOR 
FU4 CIRCUIT FUB CIRCUIT 

205 i- GRAY WIRE THERMOCOUPLE GRAY WIRE- 255 i- GRAY WIRE THERMOCOUPLE GRAY WIRE-lfAK llEIECTOR 
7CR-2 LEAK DETECTOR 

lfAK DETECRJR 
5al-2 LEAK DETECTOR 

208 33 ~ 34 - ' ' - 35 7CR 32 RELAY 256 43 REP 44 - ' ' - 45 5Ql 42 RELAY 
PP3 T ' ' T N.O. 138, 206 "1'3 T ' ' T N.O. 178, 256 
l N.C. ------ N.C. 207 i i ~ 

257 i i ' / 
35 32 LEAK DETECTOR 45 w +2 LEAK DETECTOR 208 m™ffiM~U~Dl w 258 

m~~01 lfAK DETECRJR / ' 
ALARM INDICATOR 

/ ' 
ALARM INDICATOR 

209 PROBES : 259 PR<EES : 

~ LOCATm IN u LJ LOCATm IN u 
210 __ Blllj_TL£_ __ 260 ll!~ Wfil_ !!AlH vi: 
211 261 

212 262 

213 263 

214 264 

215 265 

216 266 

217 267 

218 268 

219 269 

220 270 

221 271 

222 272 

223 273 

224 274 

225 275 

226 276 

227 277 

228 278 

229 279 

230 280 

231 281 

232 282 

233 283 

234 284 

235 285 
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320 

321 

322 

323 

324 

325 

326 

327 

328 

329 

330 

331 

332 

333 

334 

335 

336 

337 

338 

339 

340 

BL1 BL2 BL3 

---=+====t====1:::>---(6) 1/0 AWG SRML ' (2 WIRES PER +) 
0. 

~ 

~ 

FL1 

SCR UNIT 

~L~,¥-"""'~~,¥-"""'"'-' 
PL1 PL2 

II• 

SCR 
CONTROL CONCEPTS 
3629C POWER 
CONTROLLER UNIT 

NOTE: WIRE SIZING INFORMATION 
IF THE FURNACE POWER WIRES ARE RAN IN A WIREWAY 
THE WIRES ARE SIZED PER N.E.C. 376.22 

IF THE FURNACE POWER WIRES ARE RAN IN CONDUIT THE 
WIRES ARE SIZED PER N.E.C. 310.15(B)(2)(a) 

::~====1====+>-- IF RAN IN WIREWAY (6) 250 Kcmll THHN (2 WIRES PER +) 
IF RAN IN 1 CONDUIT (6) 400 Kcmil THHN (2 WIRES PER +) 
IF RAN IN 2 CONDUITS (6) 250 Kcmil THHN (2 WIRES PER +) 

~t----flr -----~H3 -----~ 325kW SYSTEM USING A 365kAV TRANSFORMER 
_J I . PRIMARY: 480V AC 34> 60Hz o 366 AMPS @EcNoCNLTos"uoRLE ________ AMS ________ l 

: "':;·;:~: L,,;·;·~·~ "";·;·~:~ ! SECONDARY· ~~r~11.1~2~1~~ ~PS !EN< -~55 ;A_
1 
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