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 DECINERATION™ SYSTEM DRAWINGS 



RD&D TESTING 
TEAD 

US ARMY 

TOOELE ARMY DEPOT 
AMMUNITION EQUIPMENT DIRECTORATE 



, 
CAGE DWG. DOCUMENT SHT 

REV. NO. SIZE NUMBER NO. NOMENCLATURE 

21624 8 USD HWI-PERMIT-00 SHT1of1 A DATA UST 

21624 8 USD HWI-PERMIT-01 SHT1of1 A SITE LAYOUT ISOMETRIC GENERAL ASSEMBLY 

21624 8 USD HWI-PERMIT-02 SHT1of1 A SITE LAYOUT GENERAL ASSEMBLY 

21624 8 USD HWI-PERMIT-03 SHT1 of1 A SITE LAYOUT VIEW A-A ELEVATION 

21624 8 USD HWI-PERMIT-04 SHT1of1 .. SITE LAYOUT VIEW 8-8 ELEVATION 

21624 8 USD HW!-PERMIT-05 SHT1of1 A SITE LAYOUT VIEW C-C ELEVATION 

21624 8 USD HWI-PERMIT-06 SHT1of1 .. AFTERBURNER ASSEMBLY 

21624 8 USD HWI-PERMIT-07 SHT1 of1 .. CYCLONE ASSEMBLY 

21624 8 USD HWI-PERMIT-08 SHT1 of1 .. CERAMIC BAGHOUSE ASSEMBLY 
. 

21624 8 USD HWI-PERMIT-09 SHT1of1 - DRAFT FAN SUB-ASSEMBLY 

21624 8 USD HWI-PERMIT-10 SHT1 of1 - STACK PLATFORM & BAGHOUSE SUB-ASSEMBLY ELEVATION 

21624 8 USD HWI-PERMIT-11 SHT1 of1 .. EXHAUST STACK PORT IDENTIFICATION DETAIL 

21624 8 USD HWI-PERMIT-12 SHT1of1 .. GAS MONITORING SAMPLE PROBE DETAIL • 

21624 8 USD HWI-PERMIT-13 SHT1of1 .. CO & 02 MONITORING SAMPLE SYSTEM 
. 

21624 8 USD HWI-PERMIT-14 SHT1of1 A FLOW CONTROL P&ID DIAGRAM 

21624 8 USD HWI-PERMIT-15 SHT1of1 A ENCLOSURE LAYOUT ASSEMBLY . 

21624 8 USD HWI-PERMIT-16 SHT1of1 .. G213 MASS/ENERGY BALANCE 

.. 27344 8 S-110099-01 SHT1 of1 .. HARPER FURNACE GENERAL ARRANGEMENT 

27344 8 XSP-0008 SHT1of2 - PIPING & INSTRUMENTATION DIAGRAM- HARPER ROTARY FURNACE ~ 
27344 8 XSP-0008 SHT2of2 .. PIPING & INSTRUMENTATION DIAGRAM- HARPER ROTARY FURNACE 

27344 8 YRF-0097 SHT 1 of7 .. HARPER FURNACE ASSEMBLY, RIGHT SIDE VIEW 

27344 8 YRF-0097 SHT 2 of7 .. HARPER FURNACE ASSEMBLY, LEFT SIDE VIEW 

27344 8 YRF-0097 SHT 3 of7 .. HARPER FURNACE ASSEMBLY RIGHT SIDE PLAN VIEW 

27344 8 YRF-0097 SHT4of7 .. HARPER FURNACE ASSEMBLY, RIGHT SIDE CUT-AWAY VIEW 

0 
27344 8 YRF-0097 SHT5of7 .. HARPER FURNACE ASSEMBLY END VIEW 

27344 8 YRF-0097 SHT6of7 .. HARPER FURNACE ASSEMBLY ISOMETRIC ENTRANCE END VIEW 

27344 8 YRF-0097 SHT7of7 .. HARPER FURNACE ASSEMBLY ISOMETRIC EXIT END VIEW 

'W' 
. REV. A UPDATES INDICATING AS BUILT SYSTEM. 23 OCT 2013 

PROJ !.!GR UNUSS OTHrnW150 0Y0Tt0 
US ARMY 

KURT FRAUGHTON .0U t<t<ENSJONS AAO II< I"CHES 

00 NOT SCALE DRAWING TOOELE ARMY DEPOT 
'" TOLERANCES AMMUNITION EQUIPMENT DIRECTORATE 

DON FANNING DECIMAL 

WOY 2 PLACES ± .01 

3 PLACES ± .005 

USD RD&D 

FllACnONAL ± 1/64. USD HWI PERMIT DRAWINGS 
FINAL 

ANGULAR ± 0' JO' 

O"<AK S"""P E1XES mo C<JRNrnS DATA LIST 
NEXT ASSEMBLY CHECKED BY SIZE ICAGE NO DWG NO ) IMOD 

Troy Tate B 21624 USD HWI-PERMIT-00 
. . DRAWN BY "rr SCALE ISHT 

Troy Tate 1/28/2013 NO SCALE 1 of 1 ... 



8" VIEW PORT 

USD HARPER FURNACE 
lb.& 

lb. 
FURNACE SHELTER 

lb.& 
FURNACE BARRICADE 

lb. 
CONVEYOR SHROUD 

lb.& 
FEED CONVEYOR 

lb.& 
FEED ROOM 

lb.& 

FEED RATE 
MONITORING SYSTEM 

lb. 
CONTROL PANEL 

lb.& 
FEED ROOM 

FEED RATE 
MONITORING SYSTEM 

CONTROL PANEL 

ENVIRONMENTAL 
UNIT 

FU.RN,,CE BARRICADE 

SAMPLE PORTS, 2 EACH 

lb.& AFTERBURNER 

CYCLONE 

STACK 
PLATFORM 

DISCHARGE CONVEYOR 

lb. 
DISCHARGE 

DUCTING 

BAGHOUSE 
PLATFORM 

POWER DISTRIBUTION 
PANELS 

CERAMIC BAG HOUSE 

METALS MONITORING 
ROOM 

SCALE: 3/32" = 1' 

NOTE; 

& ~AS BUlL T ITEMS IN SUPPORT OF USD HARPER FURNACE. 
2. EQUIPMENT IN THIS LAYOUT ARI:: NOT DRAWN TO SCALE. 
3. THE FUEL AND PROPANE TANKS ARE NOT SHOWN FOR CLARITY 

OF LAYOUT. 

DRAFT FAN 

EXHAUST STACK 

PROJ ~GR 

KURT FRAUGHTON 
liN1.ESS 0!><£frlj]S< I"'OlTil 

loU. OC"""'ONS NlE llf INC"ES 

DO NOT SCALE DR AWitlG 

TOLERANCES 

DECIMAL 
'-,;,em~~~~~~- 2 PLACES ± .01 
I SAFElY 3 PLACES ± .005 

FRACTIONAL ± 1/64 

DON FANNING 

FlNAL 
ANGULAR :1; 0" 30" 

S.EN< """'" m= AliO CORNERs 
NEXT ASSEM8LY CHECKED 6Y 

Troy Tale 
DRAWN BY 

Troy Tate 

REV. A UPDATES INDICATING />S BUILT SYSTEM. 23 OCT 2013 

US ARMY 

TOOELE ARMY DEPOT 
AMMUNITION EQUIPMENT DIRECTORATE 

USO RD&O 

SITE LAYOUT ISOMETRIC 
GENERAL ASSEMBLY 

SIZE CAGE NO OWG NO MOD 

B 21624 USD HWI-PERMIT-01 
DATE 

1(28(2013 AS NOTED 1 of 1 



'FIRE EXTINGUISHER 

IL, 

FEED ROOM 

IL,~ 

CONTROL PANEL -~ 

IL,~ 
BARRICADE WALL 

IL,~ 
FIRE EXTINGUISHER ------11 

FEED ROOM 

FEED RATE MONITORING SYSTEM 

CONTROL PANELS _ _k~ 

ENVIRONMENTAL UNIT 

ISOLATION PLATE _____ / 

~ 
CYCLONE ----

POWER DISTRIBUTION 
PANELS 

STACK PLATFORM 

EXHAUST STACK 

DRAFT FAN 

CONVEYOR SHROUD INPUT CONVEYOR 

IL,~ IL,~ 

USD HARPER FURNACE 

DEACTIVATION FURNACE 

sL 

CERAMIC BAGHOUSE 

SCALE: .006 

BARRICADE WAll 8" VIEWPORT A 

IL, IL,~ I 
---+--------~---- BARREL CONVEYOR 

- IL, 

11-,~t=~~================~r------ 4"SAMPLEPORTS,2EACH 
! IL,~ 

-----r---- AFTERBURNER 

NOTE: 

L'fu.~ AS BUll T ITEMS IN SUPPORT OF USD HARPER FURNACE. 
2. SEE VIEW AcA, DWG: USD HWI-PERMIT-03, SHT 1 of 1. 
3. .SEE VIEW B-8, DWG: USD HWI-PERMIT-04, SHT 1 of 1. 
rt SEE SECTION C-C, DWG: USD HWJ-PERMIT-05, SHT 1 of 1. 
~ THE FUEL TANK AND PROPANE TANK LOCATIONS HAVE 

BEEN MODIFIED ON THIS LAYOUT. 

I I 
US ARMY 

TOOELE ARMY DEPOT 
AMMUNITION EQUIPMENT DIRECTORATE 

USD RD&D 

FUEL TANK 

~ PROPANETAN.K 
SITE LAYOUT 

GENERAL ASSEMBLY 



CERAMIC BAGHOUSE 

CONCRETE PAD DRAFT FAN 

--------

EXHAUST STACK 

STACK PLATFORM 

AFTERBURNER 

AIR COMPRESSOR CYCLONE 

NOTEo 

DUCTING FROM HARPER FURNACE 
TO DUCTING FROM DEACTIVATION FURNACE 
!L:,.,& . 

EXISTING FURNACE 
BARRICADE 

EXISTING FURNACE 
BARRICADE 

VIEW A-A 
SCALE: .013 

SEE NOTE 2. 

& 

DEACTIVATION FURNACE 

EXISTING FURNACE 
BARRICADE 

DON FANNING 

&~ AS BUlL T ITEMS IN SUPPORT OF USD HARPER FURNACE. 

2. DUCT FROM DEACTIVATION FURNACE TO BE RESTRICTED TO 
OBTAIN PROPER DRAFT FROM HARPER FURNACE. 

FURNACE SHELTER 

IL:o.Ah 

HARPER FURNACE 

IL:o.Ah 

UNEESS OIH"""S!: 
loU Of~<NSFCI<S AA< 1N JNCHE:ll 

DO NOT SCALE DRAWING 

NEW FURNACE 
BARRICADE 

IL:o.Ah 

US ARMY 

TOOELE ARMY DEPOT 
AMMUNITION EQUIPMENT DIRECTORATE 

USD RD&D 

SITE LAYOUT VIEW A-A 
ELEVATION 

1/28/2013 AS NOTED 



PLATFORM 
UPPER LEVEL 

PLATFORM 

PLATFORM 
LOWER LEVEL ~ 

FURNACE 

DRAFT FAN 

-

. 

= 

= 

EXHAUST STACK CERAMIC BAG HOUSE 

=A---~~h 
-- ~lF~I 

r 
~==========~ 

f- -

~Wj 

ji\J 1-
r---
1-

~'-

VIEWB-B 
SCALE: .013 

AFTERBURNER 

. . 

v 

e<ru "'" 
KURT FRAUGHTON 

DON FANNING 

. 

. 

"'=-­loU 0"'EN$l0NS .1.'.!: "" INCHES 

DO NOT 

In/ 

30" DUCTING- ----, 

) 

US ARMY 

TOOELE ARMY DEPOT 
AMMUNITION EQUIPMENT DIRECTORATE 

USD RD&D 

SITE LAYOUT VIEW B-B 

AS NOTED 



FEED RATE 
MONITORING SYSTEM 

[b,. 
FEED ROOM 

lb,.& 

FEED CONVEYOR 

lb,.& 

HARPER FURNACE CONTROL ENCLOSURE 

lb,.& 
FURNACE BARRICADE 

lb,.& 

SECTION C,C 
SCALE: .016 

HARPER FURNACE FURNACE BARRICAdE FURNACE BARRICADE 

[b,. [b,. [b,. 

DISCHARGE CONVEYOR 

[b,. 

NOTE: 

2&~ ALL ITEMS ARE AS BUILT AND IN SUPPORT OF USD HARPER FURNACE. 

DON FANNING DECIMAL 
twny---------1 2 PLACES ± ·.01 

3 PLACES ± .005 
FRACTIONAL ± 1/64 

ANGULAR ± 0" 30" 

I 

US ARMY 

TOOELE ARMY DEPOT 
AMMUNITION EQUIPMENT 

USD RD&D 

SITE LAYOUT SECTION C-C 



1------ 16'-8" ------1 

LADDER WITH SAFETY CAGE 
8'-0" 

: /'~====~----------~--------------~ 
CATWALK WITH SAFETY RAIL ~ 

r_CONTROLENCLOSURE 

~r----- OPENING FOR 

0 24 0.0. OUlCjfTijfNjfG'lffi=~r""-~lF!;;w~~lF~=~-v'lt----------.,J-/~ 
\ 

\ 
. I 

I\_ SAFETY RAILING 

FURNACE SIDE . r- SIGHT PORT 

J CATWALK SIDE 

. ACCESS DOOR 

~ II II 
CATWALK SIDE 

. . 

. 

72" 

i 

PARTS -LIST 

OTY NOMENCLATURE 

INSULATION, HOT FACE, TYPE PYRO-BLOCK, 
NR 6" THICK, LIGHT WEIGHT CERAti.·11C KAOWOOL, 

PYRO-BLOCK Y, MODULE R, 12 X 12 X 8, 15# 

AIR 

AiR 

AiR 

AIR 

INSULATION, HOT FACE, TYPE PYRO-BLOCK, 
8'' THICK, LIGHT WEIGHT CERAMIC KAOWOOL, 
PYRO-BLOCK Y, MODULE R, 12 X 12 X 8, 15# 

INSULATION, HOT FACE, TYPE PYRO-BLOCK. 
8" THICK, LIGHT WEIGHT CERAMIC, KAOWOOL 
PYRO-BLOCK "R", LONG FIBER SPLIT, 
6X12X8,15# 

INSULATION, HOT FACE, TYPE PYRO-BLOCK, 

VENDOR 

THERMAL CERAMICS 
350-1891-008-0200 

THERMAL CERAMICS 
350-0891-008-0200 

THERMAL CERAMICS 
350-0891-308-0220 

THERMAL CERAMICS 
350-0891-108-0220 

PART NO 

001 

002 

003 

004 
8" THICK, LIGHT WEIGHT CERAMIC, KAOWOOL 
PYRO-BLOCK "R", SHORT FIBER SPLIT, 
6X12X8,10# , 

1- 72" -'----_l:::j-_L__----'----------'------_j_:__-'---------_[___--1 

-1 33" -

I 

33" 

I 

OPENING AND FLANGE 
FOR 30 O.D. DUCTING 

. 

40-1{2" / 

i 

13'-11" 

. 

002 001 004 ___J 

-AFTERBURNER INTERIOR INSULATION 

HIGH TEMP HEAT EXCHANGER SIDE 

. 

~I'~'W~"''~~~~~~~~~~~~~~~~~,-~~~~~~~U~S~AR=M~Y~~~~~~~~ KURT FRAUGHTON '"'"""'""''-""'" TOOELE ARMY DEPOT 
IAED DON FANNING _ loECIMAL - AMMUNITION EQUIPMENT DIRECTORATE 

l~'-f"ITY 2 PlACES ± .01 USD RD&D 
1-·- J PlACES± .005 

FRACllONAL ± l /64 AFTERBURNER 
ANGuLAR ± o· Jo' 

~"'"eul!N"'" ASSEMBLY 

!ml"'~""""'--------h "TcovTete 1"8 I' o.oo" I~':',~~ HWI-PERMIT-06 I"" 
1236M1-01 £IO£'+ U 0 U I 

oAAwv " ""' I"'~ AS · I'"' 1 of 1 

. 



OUTLET 

INLET 

25" 

"! 
27~3{8n 

81" 

17'-i1n 

15'-10" 

~001 

SCALE: .043 

- 15-1/4" -

15-1{4" 

. ·L'==!:I-_l_l 

OUTLET 

OTY 

~-~ 10-1W 

23-1/4" 

INLET 

17'' ~ 

PROJ MGR 

KURT FRAUGHTON 

DON FANNING 

FINAL 

NEXT ASSEMBLY 

PARTS LIST 

NOMENCLATURE VENDOR 

CYCLONE DUSTCOLLECTOR, CENTRIFUGAL 
WITH INSPECTION DOOR, SIZE 165, TYPE VM 

DUCOM 
MODEL: 7001150 

UM.ESS OTHERWISE OOTU> 

"'- "'~'"""'"" ""~ '~ tliCHts 
DO NOT SCALE OFIAVI!NG 

TOLERANCES 

DEC! MAL 
2 PlACES ± .0! 
3 PlACES ± .005 
FRACTIONAL ± 1/64 

ANGUlAR ± ()' 30' 

US ARMY 

TOOELE ARMY DEPOT 
·AMMUNITION EQUIPMENT DIRECTORATE 

USD RD&D. 

CYCLONE 
ASSEMBLY 

CHECKED BY SIZE CAGE NO 

Troy Tate 8 21624 
DRAWN 8Y DATE SCALE 

Troy Tate 1!28/2013 AS NOTED 

PART NO 

001 



12'-8" APPROX 

ACCESS LADDER j 
W/SAFETY CAGE 

t 11'·0" DIAMETER 

DOUBLE FLAP VALVE 
X, HP 220/3/60 

PLATTCO MODEL: 1012 
(STAINLESS STEEL) 3'-8 ~G" 1 

- 5'-9" 1 

~ -7' 5-1/8" ~I 

BOLT-ON ROOF 
LIFT OFF WITH CRANE 

SOL T-ON ROOF 
LIFT OFF WITH CRANE 

{2) HEADER PIPES, 6" DIA. 
W/ PRESSURE GAUGE 

ALUMINUM SOLENOID ENCLOSURE 
NEMA4, 1.15 V, WNITON DISC 

{14) 1-1/2" DIAPHRAGM VALVES 
W/ VITON DIAPHRAGM & GASKET 

1-112" NPT COUPLING 
(SEE SPECIFICATIONS) 

1i2" NPT HALF COUPLING 
dP PORTS 

024" BOLT-ON ACCESS DOOR 

MASTER CONTROL PANEL 
{SEE SPECIFICATIONS) 

SCALE: .011 

5'-9 X'' 

10'-0" 

3'-0%" 

4'-0" 

3'·8%" ~- ' 

7'-5 Ys" -

27'-9 ~s" 

32'-1" 

DON FANNING 

1236M1-01 

BAGHOUSE SPECIFICATIONS. 
MODEL: CF-154-HC 

CONSTRUCTION 
DESIGN PRESSURE: -30" W.G. 
DESIGN TEMPERATURE: 1000° F MAX. 
DESIGN WIND SPEED: 130 MPH 
WALKWAYS AND SUPPORT STEEL: CARBON STEEL 
EXTERIOR: CARBON STEEL 
WALLS: 7 GA. 304 SS 
TUBE SHEET: 7';r," PL. 304 SS 
BLOW TUBES: STAINLESS STEEL 
HEADER PIPE: STAINLESS STEEL 
DIAPHRAGM VALVES: ALUMINUM 
DIAPHRAGM PILOT:· COPPER TUBING 
SOLENOID VALVES: ALUMINUM 

CERAMIC FILTER ELEMENT 
OTY: 154, FILTER AREA 2310 SQ. FT. 
MATERIAL: "CERAFIL" CERAMIC FILTER ELEMENT 
SIZE: 5-3/4" DIA. x 120" LG. 
VENTURIS: STAINLESS STEEL 

MASTER CONTROL PANEL 
NEMA 4 ENCLOSURE (MOUNTED TO SUPPORT LEG) 
ADJUSTABLE PULSE TIMERS, 115 VAG 
DISCONNECT SWITCH 
208V MOTOR STARTER, FOR DOUBLE FLAP VALVE 
START!STOP SWITCHES W!LIGHTS FOR DOUBLE FLAP VALVE 
AND PULSE CONTROL 

PULSE CONTROL AND DOUBLE FLAP VALVE FACTORY WIRED 

APPLICATION 
PROCESS INCINERATION 
MATERIAL: AMMUNITION 
LOCATION: OUTDOORS 
AIR VOLUME: 11,600 ACFM@ 1000o F 
AIR/CLOTH RATIO: 5.0!1 

m 
.005 

o· Jo' 

US ARMY 

TOOELE ARMY DEPOT 
AMMUNITION EQUIPMENT DIRECTORATE 

USD RD&D 

CERAMIC BAG HOUSE 



r 14%" 1 
35 9/32 

I 

I ' 
I • 

7 %"' 

1 I I . 
I 

I 45 51 8 

l . 
. 

. • I • . 

I 

I 
85 9/16 

~1 131/32 r~ 

21 I 001 
~ 

I . 

== ,---

r =1 
52 9/16 

-- f---- +--I 
--

14 
L__ 

r '--, 

I f-l l 

1--- 35 1/4 ----1 

-SCALE: .05 

QTY 

I 

I 
65 1/ 16 

31 1/2 

I I 

DON FANNING 

PARTS LIST 

NOMENCLATURE PART NO 

FAN, SIZE M-21, TYPE IE, CFM: 6700@ 30 INCHES 
WATER GAGE STATIC PRESSURE RUNNING AT 2579 RPM 
AT 5000' ELEVATION, MAXIMUM RPM 2472_ 

REF: FAN EQUIPMENT COMPANY 
3925 W SUNSET RD 
LAS VEGAS, NV 89118 

- n .. 

• 

• 

• 

OUTLET FLANGE 

• 

• 

INLET FLANGE 

SCALE: .06 

All VlrJrnSlOOS Me: IN OICI<EO 

DO NOT SCALE DRAWING 

1-

• 

• 

20~" 

' . 

7/16 DIA THRU, 12 HOLES 
EQUALLY SPACED 

14 5/8 DIA 

~6 DIA THRU, 12 HOLES 
EQUALLY SPACED ON A 

16 Va OIA BOLT CIRCLE 

TOOELE ARMY DEPOT 
AMMUNITION EQUIPMENT DIRECTORATE 

USD RD&O 

DRAFT FAN 

AS NOTED 

001 



PLATFORM 
UPPER LEVEL 

PLATFORM 
MID LEVEL 

PLATFORM 
BOTTOM LEVEL 

18' 

STACK PLATFORM ONLY 

10'-4" 

18'-2" 

DRAFT FAN 

STACK 

PLATFORM 
UPPER LEVEL 

PLATFORM 
MID LEVEL 

PLATFORM 
BOTTOM LEVEL 

PLATFORM 
STAIRS 

SCALE: .01 

BAG HOUSE PLATFORM 

--+-_(1--.,.- FLUE GAS 

CERAMIC BAGHOUSE 

BAGHOUSE PLATFORM 

._FLUE GAS 

w~--~--- LADDER WITH 

DON FANNING 

SAFETY CAGE 

NOTE: 

1. 

J.U "'""'SIONS AA~ lN INC><<S 

DO NOT SCALE riRAWING 

THESE ITEMS ARE NOT DRAWN TO SCALE. 
FOR REFERENCE ONLY. 

US ARMY 

TOOELE ARMY DEPOT 
AMMUNITION EQUIPMENT DIRECTORATE 

USD RD&D 

STACK PLATFORM 
& CERAMIC BAG HOUSE 

SUB-ASSEMBLY 

1!28!2013 



40' 

18" 

6'-8" 

8' 

50" 

14'-3" 

52 1" 

4" AUXILLIARY PORT 
OFFSET 90" 

METALS MONITOR 

~-- 4" I. D. PORT 
SEE DETAIL "D" 

GEMS PROBE {FLANGED) 
4" I. D. PORT 
SEE DETAIL "C" 

GAS VELOCITY METER {FLANGED) 
4" I. D. PORT, OFFSET 90' 
SEE DETAIL "8" 

4" 10 SAMPLING PORTS 
2 EACH, 90" APART (CAPPED) 
SEE DETAIL "A" 

HINGED INSPECTION 
DOOR 

68~" ---1 

SCALE: .021 

DRAFT FAN 
SEE DWG USD HWI-PERMIT-09 

62-7/8" 

VELOCITY 
METER 

t 
STACK 

INTERIOR 

./CAP 

DETAIL "A" 

t 
STACK 

INTERIOR 

DETAIL "8" 

INTERIOR 

DETAIL "C" 

t 
STACK ~ 

GEMS PROBE 

l::::=='="T:oE,__R'_o_R _ _jl ~~ TO METALS 
MONITOR 

DETAIL "D" 

SCALE: .015 

PROJ MGR U!<I.ESS OllltJ!W;SE NO!tO US ARMY 
KURT FRAUGHTON 1U t<•O<SIOt<S AAE ON lNCHES 

TOOELE ARMY DEPOT 00 NOT SCALE DRAWING 

~' TOLERANCES AMMUNITION EQUIPMENT DIRECTORATE 
DON FANNING DECIMAL 

2 PLACES ;t .01 USD RD&D 

"""' 3 PLACES ± .005 EXHAUST STACK 
FRACTIONAL ± 1/64 

""~ PORT IDENTIFICATION 
ANGULAR ± o· JO' 

DETAIL BRE"JJ< SHARP EDOES AND coe."rns 
NEXT ASSEMBLY CKECKED BY SIZE CAGE NO 

Troy Tate 8 21624 
ORAWN SY om SCALE 

Troy Tate 1/28/2013 AS NOTED 

"" 



10" 

17 APPROX. 

SCALE: .35 

003 

001 

002 

NOTES: 
1. USE TEFLON TAPE ON PIPE THREADS FOR TEMPERATURES 

LESS THAN 500' F. FOR SERVICE TEMPERATURE ABOVE 500" F 
USE JET LUBE NIKAL HEIGHT TEMPERATURE THREAD LUBRICANT 
OR EQUAL 

QTY 

1 

PARTS LIST 

NOMENCLATURE 

FLANGE, -BLIND, CARBON STEEL, 3" 
150 LB., MODIFIED AS SHOWN 

SAMPLE PROBE, SST 
REF: SOUTHERN TECHNOLOGIES 

TEE, PIPE. STEEL, 150 LB. 

% NPTF X% NPTF x X NPTF 

VENDOR PARTNQ. 

001 

002 

003 

3/4 NPT THRU@ 10" ANGLE 
3/4 DIA THRU 
ON 6 DIABC 
.4 HOLES 

7-1/2 DIA 

f'ROJ MGR 

KURT FRAUGHTON 

DON FANNING 

NEXT ASSEMBLY 

UNCESS ar!f£RYI\SE N<Fml 

'J.IJ_ ""'""'""" """ '" '"""" DO NOT SCALE DRAWING 

TOLERANCES 

DECIW\L 
2 PLACES ± .01 
3 I'LACES ± .005 
FRACTIONAL ± 1/M 

ANGUlAR ± 0' .10' 

BREAK $H.w> toofS ..<1<0 COIUIERS 

0 

0001 
SCALE: .38 

US ARMY 

TOOELE ARMY DEPOT 
AMMUNITION EQUIPMENT DIRECTORATE 

USD RD&D 

GAS MONITORING 
SAMPLE PROBE 

DETAIL 
CH£CKED BY SIZE CAGE NO 

Troy T8.te 8 21624 
DRAWN BY "'~ 

mg 1/28/2013 AS NOTED 



. 

0 0 

ROCAL ZE 
REG 

A 
ULATOR 

NDGAS 

0 0 

'-
LOCO CAL 

REGULATOR 
AND GAS 

r SAMPLE PROBE 

i 

SOLENOID VALVES 
CALIBRATION GAS ~ 

0 0 

'--
HI CO CAL 

REGULATOR 
AND GAS 

* 
02 SPAN 

REGULATOR 
AND GAS 

. RATE ~~\ 
) 

6 

'SAMPLE FLOW 02fLO COfHI CO 

. 

\ 
. 

-c__p- 1/'l/1 m . .. 

~ '-' 
I 
0 

S1 S2 S3 S4 

rr J 
. 

. 

. 

tR 
'\ 

-

'-. '--1 

\ \ 
SAMPLE CONDITIONER I 

v 

DRAIN ~MPLE FILTER ~ SAMPLE MANIFOLD ~ SAMPLE BACK PRESSURE \ EX HAUST 
NIFOLD REGULATOR SET@ 3 PSIG MA 

NOTES: 

1. ALL TUBING TO BE TFE SIZED AS INDICATED. 

<] !) BULKHEAD FITTING. 

PROJ MGR 

KURT FRAUGHTON 

'" 

UNlESS an<ERW!S£ 00TE0 
AU. rn•m~Ol<S AAE IN II<CHES 

DO NOT SCALE DRAWING 

TOLERANCES 
DON FANNING DECIMAL 

l;:;;;n-------1 2 PLACES ± .01 
SAfElY J PLACES ± .005 

',,--------1 FRACTIONAL ± 1/64 

'"- ANGULAR ± 0' 30' 

NEXT ASSEMBLY CHECKED BY 

Troy Tate 
DRAWN BY 

Troy Tate 

US ARMY 

TOOELE ARMY DEPOT 
AMMUNITION EQUIPMENT DIRECTORATE 

1/28/2013 

USD RD&D 

CO & 02 MONITORING 
SAMPLE SYSTEM 

DETAIL 

NO SCALE 



TOTAl FUEL MEASUREMENt 

'TO BURNERS .,.h. . , FROM FUEL OIL 
-!_QJ--------"- STORAGE TANK 

FLOW RATE45 GPH MAX_ 

FUEL OIL. 

" '00 

I 
I 
I 
I 

AFTERBURNER 
TEMP CONTROL 

SELF 
PROPORTIONING 
BURNER 

" 702 

----~ FM APPROVED 

--....,:---1 FLAME SAFElY '--~L__j 
/ SYSTEM r 

AFTERBURNER. 
,00 

COMBUSTION AIR 
(15hp+11.18kW) 

FUEL PUMP 
(1 hp + 0.75 kW) 

AIR COMPRESSOR 
(15hp+11.18kW) 

CYCLONE 

DTVALVE 
(0.5 hp + 0.37 kW) 

RESIDUE 

OPERATING TEMPERATURE 
, RANGE 1200" -1800" F 

FURNACE DRAFT 
CONTROL 

BAGHOUSE 
PRESSURE 
DROP 

BAGHOUSE 
INLET 
TEMPERATURE 

BAGHOUSE INLET 
TEMPERATURE 
650" F 

BAGHOUSE 
1000 

RESIDUE 

BAGHOUSE 
LEAK 
DETECTOR STACK 

~00~ 
lJooLJ 

DTVALVE 
(0.5 hp = 0.37 kW) 

-- -- -- -- _._ -- -- -- -- -- --

I 

J 

PROCESS 
GAS 

··!"fR\- If}:, 
~ I 

J 
OPERATING TEMPERATURE 

WASTE FEED 

\

,MONITOR 

RANGE p--.:.____ 
RANGE:400°-1100'F 1 .-.-.-.-...-.:--o ~ 

rl=fr====~Hf FEED CNV ; - I 
DISCHARGE END (314 hp" 0.56 kW{ 

HARPER FURNACE I 

DISCHARGE CNV 'F 
(h hp = 0.37 kW) 

1400 

l-,~_t=i~~==i===j_ti__j FEED END 

0 

HARPER PROCESSTEO:IPERATURE 
CONTROL (ELECTRIC HEAT) 
ELECTRICITY: 2050 kW MAX 
FURNACE DRIVE MOTOR 
(10 hp ~ 7.46 WJ) 

FEED SYSTEM I CONTROL 

I 
I 
~ 

NOTES: 

r{;! 0 FIRST LETTER I SECOND LETTER THIRD LETTER 

MAX_ CORRECTED ANALYSIS i ALARM 
,--

A ' ~CO LEVEL 100 PPM 
HOURLY ROLLING 8 BURNER FLAME I 
AVERAGE I CALCULATE 

I~ l COMBUSTION 
c CONDUCTIVITY CONTROL 

~JG::LYZER 
0 DENSITY DIFFERENTIAL 

E VOLTAGE (EMF) PRIMARY ELEMENT 

F I FLOW RATE RATIO (FRACTION) 

~ Gi GAGING I GLASS 

,--:J HI HAND HIGH 

J !cURRENT INDICATE 

I ~I j I POWER I SCAN 

K TIME: 

l LEVEL I LlGHT (PILOT) LOW 

L@ 
M MOISTURE 

0 ORIFICE . I 
p PRESSURE OR 

VACUUM POINT 

L _ __j a QUANTITY OR INTEGRATE OR 
EVENT TOTALIZE 

STACK GAS FLQW 

DRAFT FAN 
(50 hp = 37.28 kW) 

MEASUREMENT R I RECORD OR PRINT 

s SPEED OR I SAFETY SWITCH 
FREQUENCY 

T TEMPERATURE TRANSMIT TRANSMIT 

u I MULTIVARIABLE I MULTIFUNCTION MULTIFUNCTION 

V ! VISCOSITY VALVE 

WI WEIGHT OR 
FORCE 

WELL 

Y I USERS CHOICE COMPUTER 

Z POSITION DRIVE 

NOTES: 

~THE RECORDING/LOGGING AND DATA BASE FUNCTIONS ARE PROVIDED BY THE 
COMPUTER PORTION OF THE CONTROL SYSTEM. 

~THE LOGICAL CONTROL FUNCTIONS ARE PROVIDED BY THE PROGRAMMABLE 
LOGIC CONTROLLER (PLC) PORTION OF THE CONTROL SYSTEM. 

~SEE HARPER OWG. S-110099-02. 

REV. A UPDATES INOICATlNG AS BUILT SYSTEM. 23 OCT 2013 
PROJ MGR 

KURT FRAUGHTON 
lJli1£SS mH"""'"" oorm 

.U. OilltNS>ONS "'E "' <i<CUES 
DO NOT SCALE DRAWING 

DON FANNING 
TOLERANCES 

DECIMAL 

h~m=iT----~---j 2 PLACES ± .01 
3 PLACES ± .00~ 

FRACllOI'ML ;!; 1/64 

ANGULAR ± Q" 30" 

-US ARMY 

TOOELE ARMY DEPOT 
AMMUNITION EQUIPMENT DIRECTORATE 

USD RD&D 

FLOW CONTROL P&ID 

DIAGRAM 
NEXT ASSEMBLY CHECKED BY SIZE CAGE NO DWG NO MOO 

Troy Tate 8 21624 USD HWI-PERMIT-14 

AS NOTED 
DRAWN 8i" SCALE I'"' 1 of 1 Troy Tate 112812013 



FEED ROOM USD HARPER FURNACE 

~ENCL501U ~j~;~~===~ ENCL201U~ 
. ENCL 500U ~ 

~ENCL 1500U Pi~ 
ENCL 1400U ~ 

l-f--'-.l~~---~~~~----~-::---::::-:t+f1====J::= ENCL 603 

/~31~-=~#f===f:= ENCL 607 

~T6 
rr====' "====I ENCL 600 

P2 ====r==~F~E~E~D~R~O~O~M~~J1~;;~~~:ill~~~~~~r:~r:~ T3 
TI ~~ 

ENCL 501 ENCL 601 

ENCL 502 ENCL 801 

ENCL 1500 DEACTIVATION FURNACE ENCL 1103 

ENCL-500 =~~~~~§~~~~~;:::::::::: ENCL 101 
v-- ENCL 703 

ENCL 602 T4 

ENCL 1300 

ENCL 1100 ~=:__~-::::::::::::::=:::::J~:::~ -- L_l 
ENCL1102- __. 

ENCL400 -~­

ENCL602A -~ 

ENCL 950 

ENCL 701 

ENCL 200 

ENCL1301 ~~~~~~~~-===f==~~!t~~~ 
P3 

T5 

ENCL 1003 

ENCL 1002 -~-

-------

AFTERBURNER 

- ENCL 1001 

~------- ENCL 100 

~ 
IC I PROPANE TANK 

SCALE: .006 

---------

NOTES 

SITE ENCLOSURE LIST 

NO. ENCLOSURE 
50 AIR COMPRESSOR MOTOR STARTER 
100 FUEL OIL PUMP MOTOR STARTER 
101 FUEL OIL FLOW RATE METER 
200 DISCHARGE CONVEYOR MOTOR STARTER 
201 DISCHARGE CONVEYOR MOTION DETECTOR 
201U DISCHARGE CONVEYOR MOTION DETECTOR 
400 FEED CONVEYOR MOTOR STARTER 
·500 FEED RATE MONITORING VALVE ENCLOSURE 
500U FEED RATE MONITORING VALVE ENCLOSURE 
501 FEED RATE MONITORING ENCLOSURE 
.501U FEED RATE MONITORING ENCLOSURE 
502 FEED RATE MONITORING CONTROL SWITCH 
502U FEED RATE MONITORING CONTROL SWITCH 
600 ROTARY KILN BURNER CONTROL ENCLOSURE 
601 ROTARY KILN COMBUSTION AIR BLOWER MOTOR STARTER 
602 ROTARY KILN ROTATION VFD MOTOR STARTER 
603 ROTARY KILN PROXIMITY SWITCH 
.606 ROTARY KILN SPEED CONTROL MOTOR 
607 ROTARY KILN BURNER ACTUATOR 
700 AFTERBURNER BURNER CONTROL ENCLOSURE 
701 AFTERBURNER COMBUSTION AIR BLOWER MOTOR STARTER 
703 AFTERBURNER BURNER ACTUATOR 
801 BARREL CONVEYOR MOTOR STARTER 
950 CYCLONE DOUBLE TIPPING VALVE MOTOR STARTER 
1001 JT SYSTEM 
1002 BAGHOUSE LEAK DETECTOR 
1003 BAG HOUSE DELTA P TRANSMITTER 
1100 DRAFT FAN VFD MOTOR STARTER 
1100A DRAFT FAN VFD MOTOR WIRING PULL BOX 
1102 RETORT FEED END DRAFT TRANSMITTER 
1103 SYSTEM DRAFT TRANSMITTER 
1300 CONTINUOUS EMISSIONS MONITORING SYSTEM ENCLOSURE 
1301 STACK AIR MASS FLOW TRANSMJTTE.R 
1400U HARPER FURNACE CONTROL ENCLOSURE 
1500 MAIN CONTROL ENCLOSURE 
P1 PROCESS DRAFT SAMPLE PORT 
P2 FEED END DRAFT SAMPLE PORT 
P3 BAG HOUSE DELTA P SAMPLE PORT 
T1 HARPER DISCHARGE THERMOCOUPLE 
T2 ROTARY KILN FEED END THERMOCOUPLE 
T3 ROTARY KILN BURNER END THERMOCOUPLE 
T4 AFTERBURNER INLET THERMOCOUPLE 
T5 BAG HOUSE OUTLET THERMOCOUPLE 
T6 HARPER PROCESS THERMOCOUPLE 

li1. T7 BAGHOUSE INLET THERMOCOUPLE 

&!h ITEMS ARE AS BUlL T AND IN SUPPORT OF USD HARPER FURNACE. 
2. LOCATIONS ARE APPROXIMATE AND USED FOR IDENTIFICATION PURPOSES oNLY. 
3. USD ENCLOSURES ARE SPECIFIED WITH A "U" AT THE END OF THE ENCLOSURE NUMBER. 

PROJ MGR 

KURT FRAUGHTON 
lii<I.J(SS OlHrnwtSE OOTID 

.U. OhSIONS ""!: L!< tt<C1<ES 

DO NOT SCALE DRAWING 

TOLER'INCES 
DON FANNING DECIMAL 

1=,.--------i 2 PlACES ± .01 
SAFETY 3 PLACES ± .005 

FRACTIONAL ± 1/04 

ANGUlAR ± o· JO' 

, 9/!EIJ< """"' UlCES J\,'lll <Xli!NERS 

REV. A UPDATES INDICATING AS BUILT SYSTEM. 23 OCT 2013 

USARMY . 

TOOELE ARMY DEPOT 
AMMUNITION EQUIPMENT DIRECTORATE 

USD RD&D 

ENCLOSURE LAYOUT 

'ASSEMBLY 
NEXT ASSEMBLY CHECKED BY SIZE CAGE NO 

Troy Tate 8 21624 
DRAWN 8Y DATE 

mg 1/28/2013 AS NOTED 

~--· -~·------



MASS (#2 FUEL OIL) 
+209 LB/HR@ HIGH FIRE 
+110 LB/HR@ 1236 STEADY STATE 

ENERGY (#2 FUEL OIL) 
+1190 kW@ HIGH FIRE 
+628 kW@ STEADY STATE 

SELF PROPORTIONING BURNER 
_MASS: 0 

ENERGY: -(HEAT) 
{1000" F TEMP LOSS} 

BAGHOUSE 
1000 

DRAFT 
FAN 

EXIT GAS VELOCITY: 
4500 SCFM 

MASS: 
ENERGY:- (HEAT) 

FUEL OIL FM APPROVED f-----r~~ 
FLAME SAFETY 

~---.,------l SYSTEM f-----t_~__j 
AFTERBURNER 

700 
BAGHOUSE INLET 
TEMPERATURE 600" F 

COMBUSTION ----1,----() 
AIR 

MASS: +1088 LB(AIR)/HR 
ENERGY: +11.2 kW 

CYCLONE 

DRAFTING TEMPERATiJRE 
RANGE: 1200" -1800" F 

MASS: 0 
ENERGY: -(HEAT) 
(300" TEMP LOSS) 

RESIDUE 

MASS: -DUST 
ENERGY: +0.37 kW (MOTOR) 
-HEAT (250" F TEMP LOSS) 

M 

MASS: 0 
ENERGY: +37.3 kW (MOTOR) 

RESIDUE 

OPERATING TEMPERATURE RANGE 
RANGE: 400" - 11 00" F 

ITEM: G213@ 2023 ITEMS/HR = 228 LB/HR 
ITEM WT: 0.05 LB (MIDAS) 

MASS: ELEMENTAL METALS 
ENERGY: +0.37 kW (MOTOR) 
-HEAT 

DISCHARGE 
END 

MASS: -100.69 LB/HR S-CRAP METAL 
-0 .. 227 LB/HR ORGANIC GAS UP STACK 

HARPER FURNACE 
1400 

REP WT: 0.000265 LB/ITEM (MIDAS) 
MASS: +101.15 LB/HR 
ENERGY: +?UNKNOWN "HEAT OF INCINERATION" 

FEED 
.END 

-0.309 LB/HR ELEMENTAL PEP METALS FURNACE DRIVE MOTOR 

ENERGY: -(HEAT)? 
MASS: 0 LB/HR 
ENERGY: +205 kW 

NOTES: 

1. ASSUME ALL ORGANIC-PEP IS CONVERTED TO "NATURAL GAS"; PEP WITH METALS 
(LEAD STYPHNATE, ET. AL., CONVERTED TO NAT'L GAS AND ELEMENTAL METALS 

2. "NATURAL GAS" GENERATED BY DECINERATION PROCESS TO BE OXIDIZED IN 
AFTERBURNER. DURING STEADY STATE, AFTERBURNER FUEL OIL CONSUMPTION 
WILL DROP. 

3. STACK OUTPUT FOR NOX, CO, C02 AND 02 NOT SHOWN IN THIS MASS BALANCE. 
4. TOO MANY UNKNOWNS FOR ENERGY BALANCE·, AT THIS TIME. 

PROJ MGR Ulll.ESS ~ll'ERI\'ISE tmm US ARMY 
KURT FRAUGHTON "-'- "'""""""" AAE JN l!lC>l£S 

'-mc-------+,i'~'~'i.i"ii'ii'"""'"'""""'w"'""o'-1 TOOELE ARMY DEPOT 
IAEo TOLERANCEs 1 ___ _'A"'M,-MUNITION EQUIPMENT DIRECTORATE 

DON FANNING DECIMAL 1--
lwrn-----------1 2 PLACES ± .01 USD RD&D 
SAFETY :I PLACES ± .005 

FRACTIONAl ± 1/64 G213 MASS/ENERGY BALANCE 
ANGULAR ± 0' }0' 

BREI-X SHAAP tool:S -'lj0 CORNERS DIAGRAM 
NEXT ASSEMBLY CHECKED 8Y SIZE CAGE NO 

Troy Tate 8 21624 
DRAWN BY "IT SCALE 

BRENT HUNT 1/29/2013 NO SCALE 
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8 7 6 

NOTES: 
1-"i'O'EiEUsED TO CONTROL VFD OF CLIENT'S BLOWER (7000 CFM AVAILABLE) AND FOR REAL-TIME ACCURATE TEMPERATURE READINGS. THERMOCOUPLE TO BE 
WIRED FOR HARPER'S CONTROL PANEUHMI FOR INDICATION ALARM ONLY (LIGHT OR FLASHING INDICATOR ON SCREEN). TERMINAL 1/0 CONTACTS FOR CLIENT'S USE. 
2 - PROCESS AIR IS OUTDOOR AIR, DRAWN IN THROUGH THE FUNNEL. 
3- FLANGE RING FOR CLIENT'S EXHAUST PIPE (24" OD). CLIENT'S EXHAUST PIPE TO BE PROPERLY SUPPORTED TO MINIMIZE STRESS ON THE ROTARY UNIT (BY OTHERS). 
4 - 3/4" NPT PLUGGED COUPLING FOR CLIENT'S USE. CLIENT'S THERMOCOUPLE (DISCHARGE AIR TEMP) WITH BE WIRED TO CLIENT'S CONTROLS. 
5- HARPER POWER CUBICLE(S) AND CONTROL PANEL LOCATED NEAR ROTARY BASE STAND. HMI ENCLOSURE WILL BE LOCATED IN CLIENT'S CONTROL SHED. 
6- THE CLIENT WILL IMPLEMENT AN "OPERATIONAL STOP" BUTTON IN THEIR CONTROL SYSTEM; WHEN THIS BUTTON IS PRESSED THE CLIENT'S FEED CONVEYOR WILL 

5 

STOP. THE OPERATOR MAY THEN PROCEED TO THE HARPER HMIIN THE CONTROL SHED TO START A CONTROLLED SHUTDOWN OF THE ROTARY FURNACE SYSTEM, AS & 
0 ~E:rg~~~:L~~~~~i~P~E:,.~~NJ'ii-ci~~~g~~HRU THE HMI PANEL. 

c 

B 

A 

8- "EMERGENCY REVERSE" VIA HMI PANEL WITH LOCKOUT AND OPERATOR OVERRIDE, ALARM WARNING AND CHAIN IDLER DISCONNECT WARNING SCREEN. 
9- ALL HMI DISPLAYS TO USE ENGLISH UNITS. 

AIR ATMOSPHERE 

NOTE2 

PRODUCT FEED 

FROM BELT CONVEYOR 

INTERLOCK LIST: 
11 -ZONE SCR SHALL POWER OFF PER FOLLOWING CONDITIONS: 

-ZONE OVER-TEMPERATURE; TISH 
-ZONE SCR FAULT 

CLIENT 

1~ }-''Ji'--~L--.....1.~ 

~ HS o/- 1409 
LFT ES 

~~~s 

12- MAINTENANCE EMERGENCY STOP; (QTY 4 TOTAL) IF ANY ONE IS ACTIVATED IT SHALL SHUT DOWN & 
MECHANICAL MOTION ONLY (TUBE DRIVE AND CLIENT'S FEED BELT). 

13- EMERGENCY STOP- IN CLIENT'S CONTROL SHED-LOCATED ON THE HARPER HMI PEDESTAL; IF THIS BUTTON IS 
PRESSED IT WILL SHUT EVERYTHING DOWN AS THE OPERATORS ARE EVACUATING THE AREA. 

8 7 6 5 

ZONE2 

4 

~ 
~ 

ZONE3 

NOTE 7,8 

4 

PRODUCT 

COLLECTION 

BY CLIENT 

3 

3 

2 1 
FOR REVISION HISTORY SEE SHEET 1 

D 

c 

EXHAUST 

B 

A 

2 
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UNLESS OTHERVI1SE SPECIFIED r<OOELo Harper International Corporation 

A DIMENSIONS ARE IN INCHES A 
TOLERANCES: 

cwmsv, MIT. Lancaster, New Yorl< 
. ANGLES: , . 12/12/2012 TillE 

FRACTIONS: ± 1116'' 
CHWBY. DATE: 

" 
DECIMALS: _XX 

·~ API'DBY: OlliE: NS-240174-RTA-650 
' .=< ±.005 
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