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4.0 Integration

4.1 Block Flow Diagram

4.3 Process Flow Diagram
4.4 Process and Instrumentation Diagram

Research Program Leader — Robin Hughes

Project Leader — David McCalden

Lead Process Engineer — Robert Symonds

Process Engineers — Scott Champagne

CONFIDENTIAL

Notes: REV.

DESCRIPTION

DATE

BY

Added WBS elements and program staff

APR 11, 2014

RS

DRAWN BY:

Symonds

2014

APPROVED BY:

Cover Page

ISSUED:

SCALE:

NONE

DRAWING NO

JOB NO

BLOCK NO

0-00

SHEET NO

1

REV NO




1| 23] a4a[5s5]6 ] 7|89 |10]11]12]13]14]|15]16 |17 |18 ]| 19 |20 [ 21 ][22 ] 23 [24 [ 25|26 |27 |28 |29 | 30|31 ]32|33]34]35

1. Equipment Numbering 1.3 Sequential Number (###) 2.2 Sequential Number (###) 3.4 Line Class (CCC) A
Designator (CCC) Line Type Material and Class
The following designators are used for equipment, where the The sequential number designator (###) is used to differentiate The sequential number designator (####) is used to differentiate A106 Pipe 150#, 106 Carbon Steel, 0" Corrosion Allowance
numbering system is of the form: between multiple instances of the same equipment class. between multiple instances of the same equipment class. The first B106 150#, 106 Carbon Steel, 0.125” Cgrrosmn_AIlowance B
“#" in the sequential number designator is reserved for the block B316 150#, 316/316L Stainless Steel, 0’ Corrosion Allowance
DD-XYY-### 2. Instrumentation Numbering designator in which the instrument is located. C316 300#, 316/316L Stainless Steel, 0” Corros!on Allowance
1.1 Equipment Identification Conventions (DD) ) ) D316 600#, 316/316L St_amless_ Steel, 0” Corrosion Allowance C
The instrumentation symbols and identification is based on ISA-5.1- 3. Process Line Numbenng Eé(igl iggg EZ:L"’LC;ogeI;'FeS Pipe
A — Analyzer 1984 (R1992). The following designators are used for ] ) ) PS202 300#’ 304L Stainless Steel
AC — Air Cooler instrumentation and valving, where the numbering system is of the The following designators are used for process lines, where the PS210 6004 304L Stainless Steel
B — Blower form: numbering system is of the form: ! _ i _ D
) PST- s G316 Tube 316/316L Stainless Steel, 0.035” wall thickness
BU — Bag Unloader ; . H316 316/316L Stainless Steel, 0.049” wall thickness
C — Conveyor Such numbering is found within a circle or diamond on the P&IDs. DDD"™-MM-RRR.SS-CCC 1316 316/316L Stainless Steel, 0.065” wall thickness
CO — Conditioner . _ J316 316/316L Stainless Steel, thermal service E
CY - Cyclone 2.1 Instrument Class (PST) 3.1 Process Line Diameter (DDD”) PS400 150# Copper Tubing, Category D
BI_ %r_);fer PS401 Copper Tubing
EV_ EI user CV — Check Valve The process line diameter designator (DDD”) is used to indicate the PS402 Copper Tubing, Type L F
F T:'I va;)gratqr HV — Hand Valve nominal pipe or tubing size. Examples:
H - I—:ézer trainer PSV — Pressure Safety Relief Valve
" FCV - Flow Control Val » » H H
HX — Heat Exchanger Doy e Conol Ve _ 1"0r21/2 4. Pipelines and Other Symbols G
:\</|_ (ﬁ/lc_)mpr/eélsord TCV — Temperature Control Valve 3.2 Medium Type (MM)
— Mixer /7 Blender LCV — Level Control Valve S
MO — Motor YV — Solenoid Valve 02 - Oxygen Major Pipeline
P —Pump PRV — Pressure Reduction Valve CD — Carbon Dioxide o H
Q — Quench SC — Super Critical Carbon Dioxide Minor Pipeli
R - Reactor FT — Flow Transmitter NG — Natural Gas inor Fipeline
gE_ Sgrublber PT — Pressure Transmitter AR — A!r
7 TI' ea DPT - Differential Pressure Transmitter N2 — Nitrogen Signal
TK_ ?rwell; TT — Temperature Transmitter H2 — Hydrogen
—lan LT — Level Transmitter ME — Methane .
V - Vessel AT — Analysis Transmitter CO — Condensate Pneumatic J
; ; WA — Water
. WT — Weight Transmitter
1.2 Block Flow Diagram Number (XYY) ST Speeg’d Troa SF — Solid Fuel et
) IT — Current Transmitter SS — Solid Sorbent o ectne K
Block 1 — Bulk Supplies CF — Solid Fuel + Carbon Dioxide
1-01 -0, Supply FIC — Flow Indicator Controller CS — Solid Sorbent + Carbon Dioxide Heat Trace AAAAAAAAAAAA -
1'02 - (N:OZ Sup[:I)Iy PIC - Pressure Indicator Controller RG — Recycle Flue Gas
-03 — NG Supply TIC — Temperature Indicator Controller CG — Combustion Gas ) L
1-04 — Main Air Supply LIC — Level Indicator Controller FS — Solid Fuel + Solid Sorbent Mechanical
i'gg - '\SA;E \éfgfrsﬁsglsly YIC — Solenoid Indicator Controller (On /Off) \'jVGS_ '?/I\;Je tGag i
o - WIC — Weight Indicator Controller — vvaste Solids i
1-07 — Solid Sorbent Supply BC - Procente Gorrolier BA — Bed Ash Local Indicator o M
1-08 — N, Supply FC — Flow Controller FA —Fly Ash
1-09 — Bed Material Supply TC — Temperature Controller GW — Glycol + Water Remote Indicator @ o @7
1-10 — H,/CH,4 Supply SC - Speed Controller BM — Bed Material N
Block 2 — Feed Preparation FI — Flow Indicator TC - Treated Condensate Local PLC or @7
2-01 — Gas Distribution System FQI — Flow Quantity Indicator SC — Sodium Caustic 0O
2-02 — Natural Gas Distribution System Pl — Pressure Indicator TF — Thermal Fluid Remote PLC 28N or
2-03 — Air Distribution System ; ; . . xxX]
DPI — Differential Pressure Indicator -
2-04 — Water Distribution System b il 3.3 Process Line and Sub-run Number (RRR.SS)
2-05 — Solids Distribution System Ll — L FI)I dicat . . Local DCS @ or P
— Level Indicator The process lines numbers (RRR) and sub-run (SS) designators are X%/
Block 3 — Process Al — Analysis Indicator used to differentiate between multiple process lines. The process line
3.01 — PEBC WI - Weight Indicator designator (RRR) remains the same for a run from one piece of Remote DCS [ ) }7
3-02 — Process Gas Treatment TE—Th | equipment to the next, whereas the line sub-run designator (SS) ¥ Q
03 — !hermocouple changes, in integer increments, for each pipe or tube segment within o~ o~
3-03 — Recycle Gas Treatment WE — Weiaht Element (Load Cell - h ; .
_04 — Soli i - 9 ( : ) the particular line run, as described below: Light or
g 83 |§O|Id Wa\i;e Ha—?-d“ng BE — Burner Element (Ignitor) 1. Main process lines runs should keep one sequence T T
-05 — Process Water Treatment PSE — Pre_sstl;lre Safe;y Elgment (Rupture Disc) number. R
Block 4 — Utilities \L/gll—?lljyi:alselesfvri)tiﬁ Hlijgnr://iow 2. New process line run numbers should be assigned:
4-01 — Cooling Tower System FSHIL — Flow Switch High/Low a. Upon entering and Ieaylng an item Qf equmerﬁ;
4-02 — PFBC Cooling System 280/C — Position Switch Open/Closed b. To take-off or bran(}h lines from main process line; S
- - p c. To structural material composition of line changes.
Block 5 — Sampling PSHIL — Pressure Switch High/Low 3. Sub-run designators should be assigned:
5-01 — Gas Sampling System TSHIL — Temperature Switch High/Low a. For secondary branches from process lines;
5-02 — Solid Sampling System %O _Pp RuUN/St b. For bypass lines around equipment, control valves, T
5-03 — Analyzers ~ Cower Runistop etc. Keep same sequence number as inlet or
XC — Running Signal upstream line;
XF — Fault c. For identical multiple systems, piping
XA — Local/Auti iy ; e b ; U
— Localf/Auto corresponding identical service items, and lines.
Notes: REV. DESCRIPTION DATE BY R. Nov. - - .
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PSV-1102

BULK 02 TANK
(LARGE - 3000 gal)
V-101-002

v

PSV-1101

(400 psig relief)

—2"—02—101—6316—D8:]-l"—OZ—lOl—P5402

(400 psig relief)

(>400 psig relief)

PAH
PAL

BULK 02 TANK
(SMALL — 900 gal) LAH
V-101-001 LAL

PSE-1102

(>400 psig relief)

PAH
PAL

LAH
LAL

HV-1102

PSE-1101

A
(XY)Hv-1103
X

(o9

A
(Y)Hv-1104

From N2 Supply

1-08-D35 1/2"—N2—105—C316N/

CV-1804

Equipment Tag V-101-001
Description Bulk O2 Tank - Small A
Design Pressure 2758 kPag (400 psig)
Design Temperature
Design Capacity 3.41 m” (900 gal)
Equipment Tag V-101-002 B
Description Bulk O2 Tank - Large
Design Pressure 2758 kPag (400 psig)
Design Temperature C
Design Capacity 11.36 m” (3000 gal)
Equipment Tag EV-101-001
Description Bulk O2 Evaporator D
Design Pressure 2758 kPag (400 psig)
Design Temperature
Design Capacity 708 Sm*/h (25000 SCFH)
All lines / instruments cleaned for O2 service
D@j D@j Other Users — HiP System G
HV-1822 HV-1117
(lockout) (lockout)

OXYGEN VENDOR <—|—> CANMET

s

NS
(Y)HV-1109

PIPE RACK

i

Used in DP calc
PAL

HV-1116

3SR

1°-02-103.01-C316- 15|

HV-1115

HvV-1114
(lockout)

«—F>

MOvd 3did

INDOORS

BUILDING ROOF

I—} BAY 1

|
|
|
1-02-102,01-PS402 "02- ¥ 1"-02-102,04-PS402 1"-02-103-C316
1-02-10203-pS402 : To Gas Distribution System M
-2"-02-100-C316- > 1"-02-100-PS402 EV-101-001 1"-02-102-PS40 A~ D] | >E | i g 1"-02-102-C31 g g I 1"02-102-C3164 2 FO2
HV-1101 CV-1101 HV-1105 PRV-1101 HV-1106 | \‘> HV-1111 HV-1113 | N
v (350 psig) 1"-02-102.05-PS402 | > (lockout) 1"-02-102.06-C316 1"-02-104-C316 |
1"-02-102.02-PS402 | 5 I
| 8 '
= |
Hv-1120 | 2 @Hv-llﬂ @Hv-nm ——> BAv1 O
- %ﬂ ! 5 |
| |
D \ M BSE I g |
EVAPORATOR | 2 I
25000 SCFH HV-1107 PRV-1102 HV-1108 I o P
PSV-1104 (350 psig) PSV-1105 I 8 |
(400 psig relief) (350 psig relief) I 2 |
| c oy
o o o
Ly ¥ : T8 Q
Vent Vent I < g = m I =
¢ < c <}
I w g @ o | =
& ® @ > a
I o 7 o | =
I T ! 5 R
T o
| B '
g |
OXYGEN VENDOR €——L1  » CANMET » &—— ) INDOORS
@
3
R0
& S
N
»
<
1%}
g
Notes: REV. DESCRIPTION DATE BY
SCRIPTIO DRAWN BY: R. Nov.
1 Updated to reflect process changes NOV 2014 RS Symonds 2014 O S u pply
2 Update after initial P&ID review NOV 2014 RS 2
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[ T T T m e -
. l—} CANMET <—|—> INDOORS |
I Not in scope
| Vent I I |
w |
| I ¥ T I S |
| | 2 3 | &
[ | & mg '
Vent PSV-1206 Vent w z |
| I a g | 3 |
| | & ~ g |
| ! ! |
" Y/ N/
1"-SC-103.02-B316
: PSV-1205 HV-1216 (Hv-1218 ()Hv-1223 PSV-1209 : HV-1227 :—> BAY 1 |
' | | |
| (PT | | |
1-SC-103.01-8316 0 ".sC- X ".sC- ¥ "sC- ¥ 1"-5C-104.06-B316 1-SC-105.01-8316 N
: \1220/ < 1"-SC-104.01-8316 1"-SC-104.03-B316 1'-SC-104.04-B316 : : To Gas Distribution Systqm
= o LT |
: g N .8 1'-SC-104-B316 P P | | i g PE(—— H-102-020 —1"-SC-105-8316:—1”-SC-105-8316—D8:} g : 1-SC-105-B316- 2 Fo3 I
o
| HV-1215 CV-1202 '8 HV-1217 HV-1219 PRV-1203 HV-1220 | HV-1225 | | | | | | | | HV-1226 HV-1228 | I
| TES) | 1"-SC-104.05-B316 | (lockout) | :
0}
I @ 1"-SC-104.02-B316 I I I
| I 1"-SC-106-B316 I I
| HV-1224 I L BAY 1 I
[ (TEN [ [ |
| | | | |
| @ e ey SSE | | i
| MO-102-020 HV-1221 PRV-1204 HV-1222 Vent | | |
I PSV-1207 PSV-1208 I Q I
I 1"-SC-103-B316 I Ey I |
| | c | |
I PSV-1204 I 2 I |
| Vent Vent r————————-—-—————- I 'I I |
| B |
| o | |
| . | @
1"-CD-102.01-B316 @ |
| | 3 | |
| | I ?o I |
I D] T Q I I
| | w I
| Hv-1212 ) P | I
| (lockout) Not in scope | g I |
Lo _____________. : ___________________________________________ b ___ I
|
PSV-1201 I % |
(400 psig relief) | <
CARBON DIOXIDE VENDOR E |
| o |
o
—_—] I |
/“ —\ PSE-1201 | |
(>400 psig relief) I |
I |
I |
PAH | I
PAL | !
I |
I |
BULK CO2 TANK L us I :
(14 Tonnes) LAH v, v, | HV-1211
V-102-001 LAL (Q)HV-1202 (X)HV-1207 | (lockout) —» BAY1L
I |
| @ PAH (Used in DP calc) :
".CD- . ".CD- X PAL 1"-CD-102-C316
1"-CD-100.02-PS402 1"-CD-100.03-PS402 : | I To Gas Distribution System
|
-2"-CD-100-C3164 <1 | 1"-CD-100-PS402 N D] : >E . i &1 : 1"-CD-100-C31 e i 1"-CD-100-H31
HV-1201 CV-1201 HV-1203 PRV-1201 HV-1204 | HV-1209 | |
(275-500 psig) 1"-CD-100.04-PS402 | (lockout) 1"-CD-101-C316 I
| | | | | 1"-CD-100.01-PS402 : :
H-102-001 —@
| | | | | HV-1208 : HV-1210 :—> BAY 1
R | | |
y=4 PAH P | |
Equipment Tag H-102-001 HV-1205 PRV-1202 HV-1206 | |
Description Bulk CO2 Tank Vaporizer PSV-1202 (275-500 psig) PSV-1203 | |
Design Pressure 2758 kPag (450 psig) (400 psig relief) (400 psig relief) I |
Design T -1 °C (-320 to 120°F
esgn empgrature 95 to 50°C (-320 to 120°F) | Other Users — HiP System | n
Design Capacity 430 kg/h | o | 8
Power 50 kW Q T | x
Vent Vent | ] m |9
I w L z
Equipment Tag V-102-001 | & 3 | 8
Description Bulk CO2 Tank - Large I e ~ | g
Design Pressure 2758 kPag (400 psig) I |
Design T -1 °C (-320 to 120°F
esign Temperature 95 to S0°C (320 to 120°F) CARBON DIOXIDE VENDOR <€———L1———3 CANMET (—|—> INDOORS
Design Capacity 14000 kg (14 tonnes)
Notes: REV. DESCRIPTION DATE BY DRAWN BY: R. Nov.
1 Updated to reflect process changes NOV 2014 RS " | Symonds 2014 CO SU I
2 Update after initial P&ID review NOV 2014 RS APPROVED BY: 2 pp y
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UNDERGROUND <—|—> NG VENDOR Vent NG VENDOR <—|—> CANMET Other Users
| 2 |
Other Users HV-1303 HV-1305 PSV-1301 HV-1307 x HV-1319
| (15 psig relief) | Q
| |
| (-
| 2"-NG-101-A106 1"-NG-102.01-A106 1"-NG-102.02-A106 1"-NG-102.03-A106 1"-NG-102.04-A106 [ 1"-NG-102.05-A106
I I To HP NG Supply
| > % FQI T |
" 6 " | | o
2"-NG-100-A10! I ] 2"-NG-102-A106 1} T | H a0y > g [—2"NG-102-A106 1-03-02-D03
| HV-1301 HV-1302 HV-1304 PRV-1301 HV-1306 HV-1308 |
| (lockout) (15 psig) I
| [
=
| | o
| | o
I Vent I *
| 1 1/4"-NG-103-A106 |
UNDERGROUND <———————) NG VENDOR oy NGVENDOR €——T —————— — %  CANMET
HV-1310 SV-1302 HV-1312
(15 psig relief) |
|
|
1"-NG-103.01-A106 1"-NG-103.02-A106 1"-NG-103.03-A106
|
|
=g T \D%\ Fal > T T D] |, s ne-108.a106
S 202/ I
HV-1309 PRV-1302 HV-1311 HV-1313 I
(15 psig) |
|
|
|
NG VENDOR 4'—} CANMET
——————————————————— <4—————> INDOORS
BUILDING ROOF BUILDING ROOF @ - |
c |
Vent [
o |
N/ z
(X)HV-1315 PSV-1303 2 I—} BAY 5
X o |
o
o |
1"-NG-104.01-A106 1"-NG-104.02-A106 T
FT ) %
1"-NG-104-A10 P 20 } | i : Other Users — G2 System
HV-1314 PRV-1303 |
|
@ :—) BAY 5
Readout in |
Bldg. 4 Hallway vent |
S
(X)HV-1317 PSV-1304 :—» BAY 3
VA
|
1"-NG-105.01-A106 1"-NG-105.02-A106 |
FT ) %
1"-NG-105-A106 {:@ \QOA/ } } 1 : Other Users — HiP System
HV-1316 PRV-1304 |
|
@ |—> BAY 3
|
Vent I
>, |
(X)Hv-1319 PSV-1305 —» Bav1
[A |
| To NG Distribution System
1"-NG-103.04-A106 1"-NG-103.05-A106 |
FT 5 %
1"-NG-103-A106 D] | I | 1"-NG-103-A106- 2-02-003
\1305/ Ll
|
HV-1318 PRV-1305 w |
(10 psig) c |
g
g —->> BAY 1
» |
o |
o
7o
|
4——1——>» INDOORS
Notes: REV. DESCRIPTION DATE BY DRAWN BY: R. Nov.
1 Updated to reflect process changes NOV 2014 RS " | Symonds 2014 Natu I‘al GaS SU | LP
2 Update after initial P&ID review NOV 2014 RS APPROVED BY: pp y
|SSUED: DRAWING NO JOB NO BLOCK NO SHEET NO REV NO
SCALE. NONE PrBC ’i;);fll“ml | PpFBC-P-002114.001 1-03 1 2
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MO-103-020 Motor Size 2 Speed
| Equipment Ta V-103-020
i HV-1320 duipment 79 :
e Description NG Compressor Receiver
- | Design Pressure 13790 kPag (2000 psig)
g | Design Temperature
From NG Supply ~ 1"-NG-102.06-A106 MAWP 2000 psig Design Capacity
: <
" " " | = " |
1-03-01-C35 =2"-NG-102-A1067—2"-NG-102-A10 1/2"-NG-120-G31 D] T\ S 12 —NG—lZl—GBlGT\ PG g
| HV-1321 HV-1322 CV-1301 8 CV-1302 HV-1324 HV-1325
I K-103-020 1"-NG-120.01-G316 o 1/2"-NG-121.01-G316 (lockout) 1/2"-NG-121.02-G316
| - -
From N2 Supply I (Details not shown)
. I | PSV-1306 .
1-08-G35  »1/2"N2-103-C316—1/2"N2-103-C316— 3] T\ ] 2000 peio relie 1"-NG-120.02-G316 HV-1323 HV-1330
| ( psig relief)
| HV-1817 CV-1802 HV-1819
| 1/2"-N2-103.02-C316 (lockout) PSV-1307 1/2"-NG-122-G316
| (2000 psig relief)
! CR
1/2"-N2-104-C31 D]
I HV-1818
| CV-1803 HV-1820
B | (lockout)
s Y F—103—020
2 | 2 (>50 psi collapse
R : 1/2"-NG-125-G316] . f——n [ — jg pressure)
< DISCHARGE CV-1304 HV-1328
STANTION

T-103-020 '1/2"-NG-124-6316

Equipment Tag

K-103-020

Description

NG Compressor

Design Pressure

12755 kPag (1850 psig)

Design Temperature

Design Capacity

75 kg/h (3 MMBtu/h)

™~

1/2"-NG-124.01-G316

PSV-1305

CV-1303

1/2"-NG-124.02-G316

—E0

HV-1327

HV-1326

i

HV-1329

Other Users — HiP System

Vent

(Outside)

(o

)

|—> ‘—'—> INDOORS BAY 1
PSV-1308 w
SA A (400 psig relief) | I ©
7 7
HV-1331 HV-1336 HV-1337 X 3 o
% % |3 v, 8
4 m 4]
i N
I a @ PAH @ 3 | g
o = =
"NG- - NG- X 1/2"-NG-121.06-G316 1/2"-NG-121.07-G316 PAL
1/2"-NG-121.04-G316 1/2"-NG-121.05-G316 : : 2 To NG Distribution System
\DL% P [ >
{:@ | h D@j ] 1/2"-NG-121-G316: ] 1/2"-NG-121-G316 2-02-F03
HV-1332 PRV-1306 HV-1333 | (-
(350 psig) MAWP 400 psig () 1/2"-NG-123-G316 - | 8
| 9 T | &
1/2"-NG-121.03-G316 S m o
I & z | z
2 Z
| o o | B8
z HV-1338 Q o
| I 32
\D%\ L -1 3
P& | h g L 5 INDOORS BAY 1
HV-1334 PRV-1307 HV-1335
(350 psig)
Other Users — G2 System
Notes: .
= R1E - Updated to reﬂZcEtSpfoRclePszISr:\‘anges N(?\f-zrgm 2; DRAWN BY: Sych;nds 252’4
. Natural Gas Supply — HP
2 Update after initial P&ID review NOV 2014 RS
CONFIDENTIAL § APPROVED BY
DRAWING NO JOB NO BLOCK NO SHEET NO REV NO
ISSUED:
SCALE. NONE PrBC ’i;);flz“ml | PpFBC-P-002114.001 1-03 2 2




Equipment Tag K-104-001 (Atlas Copco) K-104-002 (Kaeser) K-104-003 (Diesel) Equipment Tag V-104-001 D-104-001 D-104-002
Description LP Air Compressor 1 LP Air Compressor 2 LP Air Compressor 3 Description LP Air Receiver LP Air Dryer 1 LP Air Dryer 2
Operating / Design Pressure 860 kPag (125 psig) / (185 psig) 860 kPag (125 psig) / (145 psig) 690 kPag (100 psig) Design Pressure 945 kPag (137 psig) 1000 kPag (145 psig) 1380 kPag (200 psig)
Design Temperature Design Temperature 343°C (650°F) 66°C (150°F)
Design Capacity 191 SCFM 141 SCFM 185 SCFM Design Capacity 100 SCFM
Motor Size 40 HP, variable speed, electric 30 HP, variable speed, electric ?? HP, fixed speed, diesel HV 1408 Power
X)HV-
PSV-1401 [\
(185 psig relief) D-104-001 DPI DPI
K-104-001 40 40
(Details not shown) L 2"-AR-104.01-A106
T
—
2"-AR-100-A106 1S ——————T2"-AR-103-A10 g -2"-AR-104-A106 (<1} g g ' [2-AR-105-A1064 1] g _ 7 , 7 g
| IS
HV-1401 HV-1405 < HV-1407 HV-1409 HV-1410 HV-1412 HV-1413 HV-1414
' 2"-AR-105.01-A106
g L F-104-001 JJ F-104-002
:
o 1"-CO-101-A106
S BSY
2"-AR-103.01-A106 = 2"-AR-104.02-A106
Vent D%ﬂ HV-1415
PSV-1402 Condensate
- PSV-1404
MO-104-001 (145 psig relief) (137 psig relief)
om0 D] PE
(Details not shown)
HV-1406 1-CO-100-A106 Hv-1411
HV-1402 HV-1403 Condensate
COMPRESSOR SHED <€———— > OUTDOORS —> INDOORS 551 D-104-002
MO-104-002
0-104-00 PSV-1403 | | 40
4 (100 psig relief) | All outdoor piping is insulated I
K-104-003 A I /4> |
(Details not shown) :""-AR-lOS-AlOE D] P : 2"-AR-105-A106 D] y 7 ] DR —— hsmaros-at06 150}
—_
Atm 2AR-102-A106 ] : HV-1416 HV-1421 : ok A;—lo\é-mzz JJ HV-1424 HV-1425 HV-1427
HV-1404 | 2"-AR-107-A106 | F-104-003
I 2"-AR-106-A106: I 1-Co1Dz-AL08
I I 1.5"-AR-105.03-A106
| HV-1417 [ | HV-1423
| 2"-AR-106.01-A106 |
| | Condensate
| |
MO-104-003 : HV-1418 HV-1419 @HV-MZO :
g e —=d
Other Users — Building 7 2 2
I h ildil I
| e o | HV-1426
COMPRESSOR SHED 4—') OUTDOORS % % I—) INDOORS
a a)
z z
=] 35
561 —> BAY 6 ——» BAYS ——» BAV4 ‘ —> BAY 3 ——» BAY2 ——» BAY1
Other Users — Instrument Air
404 | | | | | |
| | | 8 | | |
I I I 1.5"-AR-112-A106 HV-1435 I I I To Air Distribution System
. - | [ [ [ | |
Lo -AR-lOS-AlOG-D@i} y D@i} [L-5"-AR-108-A106 I {>.<} I {>.<} I I I {>o<} 2-03-02-F03
HV-1428 HV-1430 I 1.5"-AR-109-A106 1.5"-AR-110-A106 I 1.5"AR-111-A106 HV-1434 I HV-1436 1.5"-AR-113-A106 I 1.5"-AR-114-A106 I 1.5"-AR-115-A106 1.5"-AR-116-A106 I HV-1441
1"-AR-108.01-A106 F-104-004 | | | I | |
| | | | | |
D@j : HV-1431 HV-1432 : HV-1433 : HV-1437 : HV-1438 : HV-1439 HV-1440 :
HV-1429 | | | | | |
| @ [} | [} | T | z | |
| B o | » | o | o | |
5 5 5 p 3
| 2 2 | 2 | 2 | 2 | |
() o
| 3 3 | 3 | 3 | 3 | |
U I—} BAY 6 I—} BAY 5 I—} BAY 4 I—} BAY 3 I—} BAY 2 I—} BAY 1
Notes: .
= R1E - Updated to reﬂZcEtSpfoRclePszISr:\‘anges N(?\f-zrgm 2; DRAWN BY: Sych;nds 252’4 H :
. Main Air Supply — LP
2 Update after |n|.t|al P&ID r.eV|ev.v. NOV 2014 RS APPROVED BY:
CON FI D ENTIAL 3 Update to pre-filters and line sizing JAN 15, 2015 RS
DRAWING NO JOB NO BLOCK NO SHEET NO REV NO
ISSUED:
SCALE. NONE Prec 71?;)40311“'001 ~ | Pprec-P-002114.001 1-04 1 3




Equipment Tag K-104-020 K-104-021 Equipment Tag V-104-020 D-104-020 D-104-021
Description HP Air Compressor 1 HP Air Compressor 2 Description HP Air Receiver HP Air Dryer 1 HP Air Dryer 2
Design Pressure 1210 kPag (175 psig) 1210 kPag (175 psig) Design Pressure 1379 kPag (200 psig) 1210 kPag (175 psig) 1210 kPag (175 psig)
Design Temperature 60°C (140°F) 60°C (140°F) Design Temperature 204°C (400°F) 60°C (140°F) 60°C (140°F)
Design Capacity 792 kg/h (388 SCFM) 792 kg/h (388 SCFM) Design Capacity 4 m” (1060 USG) 810 kg/h (400 SCFM) 810 kg/h (400 SCFM)
Motor Size 100 HP, variable speed, electric 100 HP, variable speed, electric Power N/A
COMPRESSOR SHED <—|—> OUTDOORS l—} INDOORS BAY 2
_ - - — | I3
[ DV Systems K100 VSD | I | 2
| I I g
PSV-1420 | @ @ I I 3
200 psig relief 0 s
| ¢ Psig ) I All outdoor piping is insulated I a @
| | | To Air Distribution System
| ? |
| ] " / / . | |
Atm K-104-020 2"-AR-120-B31 3"-AR-126-B31! 2-03-01-F03
| i / = / —_ ; ; B
HV-1454
HV-1450
| L F-104-020 JJF-104-021 | |
| | | |
2"-AR-121-B316 | |
| | D-104-020 | |
| | |
et — = | |
_— e 1 — I I
HV-1451 HV-1452 I I
HV-1453 | |
Drain | |
Drain | |
| |
e | |
|- DV Systems K100 VSD | Vent W | |
| |
| PSV-1421 | @ @ PSV-1423 I I
| (200 psig relief) (200 psig relief) !_|T | |
| | |
I AR / / . . I I
| Atm I 2"-AR-122-B31 Y &G Y PG 3"-AR-125-B316 V-104-020 I I
| | HV-1455 HV-1459 | |
L F-104-022 L F-104-023 | | |
| |
| | 1"-CO-120-B106 @ | |
| |
| | D-104-021 | |
| | —_— Condensate : :
MO-104-021 ;( i: f . :é bi
[ - HV-1460 | |
HV-1456 HV-1457 I I
HV-1458 I I g
| I g
Drain | | g
Drain | | é
| |2
| | @
COMPRESSOR SHED <€————)» OUTDOORS —)» INDOORS BAY 2
Notes: .
= R1E - Updated to reﬂZcEtSpfoRclePszISr:\‘anges N(?\f-zrgm 2; DRAWN BY: Sych;nds 252’4 H H
_ Main Air Supply — HP
2 Update after initial P&ID review NOV 2014 RS APPROVED BY: pp y
CO N FI D E NTIAL 3 Update after compressor contract award OCT 2015 SC
DRAWING NO JOB NO BLOCK NO SHEET NO REV NO
ISSUED:
SCALE. NONE Prec 71?;)40312“'001 ~ | Pprec-P-002114.001 1-04 2 3




1| 2] 3[a4]5 ] 6|7 ] 8]9[10]11][12]13|14[15]| 16|17 [18 |19 |20 |21 |22 |23 |24 |25 |26 |27 |28 |29 |30 31|32]|33]34]35

—> INDOORS

CW Feed to

|
|
|
|
|
|
—|3” "WA-100-PS402 FQI
Building 4 & wa-100-psa0 ><] \1501/ > >
|
|
|
|
|
|
|

HV-1501 HV-1502 HV-1503

2"-WA-101-PS402 2"-WA-102-PS402 2"-WA-103-PS402 2"-WA-104-PS402 2"-WA-105-PS402 2"-WA-106-PS402 2"-WA-107-PS402 2"-WA-108-PS402

—>» INDOORS
2"-WA-101-PS402

9 Avd
9 Avd
9 Avd
9 Avd
S Avd
S Avd
S Avd
S Avd
v Avd
¥ Avd
€ Avd
€ Avd
Z Avd
2 Avd
T Avd
T Avd

HV-1504 HV-1505 HV-1506 HV-1507 HV-1508 HV-1511

>
>
>3
>4
>
>

HV-1509 XHV-1510

1"-WA-107-G316

areds >

walsAs zo
walsAs 29
washs 29
walsAs g9
walsAs diH
wasAs diH

i

/

/
-
@ F-105-001JJ

D MO-105-001
@ To Water Distribution System
—Dg(]—T\\'—r'-WA-log-Gmu N TG 2-04-N02 >

&9
3

3-02-02-T02

HV-1512 - ~
CV-1501 CV-1502 HV-1514
P-105-001
D F—1-WA-109.01-G316
1"-WA-109.03-G316
HV-1513
}D%ﬂ‘ 1"-WA-109.02-G316——
PRV-1501
PSV-1501
(2750 kPa relief)
To Water Distribution System
2-04-F02 >
Notes: .
= R1E - Updated to reﬂZcEtSpfoRclePszISr:\‘anges N(?\f-zr(i)zm 2; DRAWN BY: Sych;nds 252’4 .
- Main Water Supply
2 Update after initial P&ID review NOV 2014 RS APPROVED BY:
CON FI DENTIAL 3 Added water pump AUG 2015 SC
|SSUED: DRAWING NO JOB NO BLOCK NO SHEET NO REV NO
) PFBC — P-002114.001 —
SCALE. NONE 1051 PFBC - P-002114.001 1-05 1 3




1| 2] 34|56 |7 ] 8]9[10]11]12]13]14[15] 16|17 [18 | 19|20 |21 |22 | 23 |24 | 25 |26 | 27 | 28 | 29

30 | 31 | 32

33 | 34 | 35

MO-106-001 B-106-001
Vent
(Outside)

DC-106-001

\/

Solid Fuel

2"-AR-160-B316

AG-106-001

YV-1601

1.5"-SF-100-B316

BU-106-001

GARAGE <—|—>

VU-106-001

A \/ /FCN
HV-1601 X FCV-1601
& ey (7

F-106-001

Atmosphere

'
d

F-106-002

Atmosphere

TE
60

GARAGE 4—') BAY 2

V-106-001

10"-SF-102-B316

V-106-002

YV-1603

YV-1602

HV-1602

]

PSE-1601
(?? relief)

[]
3/4"-AR-220-A106: 2-03-02-F35

Equipment Tag BU-106-001

Description Solid Fuel Bag Unloader
Design Pressure Atmospheric

Design Temperature Ambient

Design Capacity

Power

Equipment Tag B-106-001

Description Solid Fuel Dust Collector

Design Pressure

Design Temperature

Design Capacity

Power

1 HP, fixed speed, electric

Equipment Tag CY-106-001

Description Solid Fuel Cyclone
Design Pressure Atmospheric

Design Temperature

Design Capacity

Equipment Tag V-106-001

Description Solid Fuel Storage Vessel

Design Pressure

Atmospheric

Design Temperature

Design Capacity

Equipment Tag V-106-002

Description Solid Fuel Feeder Vessel
Design Pressure Atmospheric

Design Temperature

Design Capacity

Equipment Tag C-106-001

Description Solid Fuel Feeder
Design Pressure Atmospheric

Design Temperature

Design Capacity

Power

0.5 HP, variable speed, electric

To Solids Distribution System

2"-SF-103-B31 2-05-B02
FAL 60 \1604/ >
WE WE
60 ‘@ 60
MO-106-004
WT
\@Orﬂ
Notes:
otes: REV. DESCRIPTION DATE BY DRAWN BY: R. Nov.
1 Updated to reflect process changes NOV 2014 RS Symonds 2014 SO“d Fuel SU pply
2 Update after initial P&ID review NOV 2014 RS APPROVED BY:
CON FI D ENTIAL 3 Removed blower, pos. pressure to be used AUG 2015 SC
4 Updated with PROMAT drawing DAP-7600 NOV 2015 SC |SSUED: DRAWING NO JOB NO BLOCK NO SHEET NO REV NO
SCALE. NONE PrBC ’ig)eoflfA'OOl | PpFBC-P-002114.001 1-06 1




1| 2] 3[a4]5 ] 6|7 ] 8]9[10]11][12]13|14[15]| 16|17 [18 |19 |20 |21 |22 |23 |24 |25 |26 |27 |28 |29 |30 31|32]|33]34]35

Equipment Tag BU-107-001
Description Solid Sorbent Bag Unloader

MO-107-001 B-107-001 Design Pressure Atmospheric

Vent Design Temperature Ambient
(Outside) Design Capacity
B Power
" Equipment Tag B-107-001

Description Solid Sorbent Blower

Design Pressure
Design Temperature
Design Capacity
Power ?? HP, fixed speed, electric

CY-107-001

Sorbent

Equipment Tag CY-107-001
Description Solid Sorbent Cyclone
Design Pressure
Design Temperature
Design Capacity

BU-107-001

2"-AR-170-B316

Equipment Tag V-107-001

Description Solid Sorbent Storage Vessel
Design Pressure
Design Temperature
Design Capacity

AG-107-001

YV-1701

MO-107-002
GARAGE < » BAY2 — — 7UE7 (;1 - T /YIcy Equipment Tag V-107-002
B h m Description Solid Sorbent Feeder Vessel
Design Pressure
. Design Temperature

Design Capacit
1.5"-55-100-B316 9 pacity

From Air Distribution System

[ -
Equipment Tag C-107-001
3/4"-AR-221-A106: 2-03-02-H
03-02-H35 Description Solid Sorbent Feeder

YV-1702 Design Pressure
Design Temperature
Design Capacity
HV-1702 Power ?? HP, variable speed, electric

A \/ /FCN
HV-1701 X FCV-1701
& el (7

TE
70

F-107-001 ,7 | F-107-002

GARAGE 4—') BAY 2

Atmosphere  Atmosphere

V-107-001

10"-SS-102-B316

YV-1703

V-107-002

To Solids Distribution System

2"-SS-103-B31 2-05-C02 >

(aros

FAL \170 70:
WE WE
70! ‘ﬂ:? 70!
MO-107-004
WT
\Qorﬂ
Notes: .
= R1E - Updated to reﬂZcEtSpfoRclePszISr:\‘anges N(?\f-zr(i)zm 2; DRAWN BY: Sych;nds 252’4 H
: Solid Sorbent Suppl
2 Update after initial P&ID review NOV 2014 RS APPROVED BY: pp y
CON FI D ENTIAL 3 Removed blower, pos. pressure to be used AUG 2015 SC
4 Updated with PROMAT drawing DAP-7600 NOV 2015 SC |SSUED: DRAWING NO JOB NO BLOCK NO SHEET NO REV NO
SCALE. NONE PrBC —§;J7031114v001 | PpFBC-P-002114.001 1-07 1




Equipment Tag V-108-001
Description Bulk N2 Tank
Design Pressure 2758 kPag (400 psig)
Design Temperature
Design Capacity 6000 kg (6 tonnes)
Equipment Tag EV-108-001
Description Bulk N2 Evaporator
Design Pressure 2758 kPag (400 psig)
Design Temperature
Design Capacity 142 Sm°/h (5000 SCFH) Pl
806
To O2 Supply
Other Users — HiP System
1/2'-N2-105-c316] k] | h 1-01-G23 >
HV-1821 PRV-1804 Vent
(<100 psig)
PSV-1804
HV-1815 (350 psig relief)
(lockout) (sized for 10%
NG reverse flow)
Pl
805/ 1/2"-N2-103.01-C316
| To HP NG Supply
1/2"-N2-103-C31 {><} } )E M 1-03-02-E03 >
HV-1816 PRV-1803
(<100 psig)
PSv-1801 NITROGEN VENDOR <—|—> CANMET <——7——» INDOORS
(400 psig relief)
L u
X . 3
g 3 | &
m
PSE-1801 e | 2
(>400 psig relief) & g I g
e 15
o
|
PIN/PTY PAH |
801\1801/ PAL PI PI |
80 80: |
|
BULK N2 TANK & & I
(6 ton) LAH Vi Y HV-1814 |
V-108-001 LAL % HV-1802 (XHV-1803 (lockout) > BAYL
PT
1"-N2-101.01-PS402 1"-N2-101.03-PS402 1"-N2-101.04-PS402 802/ PAL 3/4"-N2-102-C316

To Gas Distribution System

|
|
|
|
|
|
|
|
|
|
|
|
|
| |
| |
| |
| |
| |
. . . | \D%\ [ Lag
H17-N2-100-c316-) S Fa-N2-100-Ps402) EV-108-001 H-N2-101-Psac2 T\l D] | h g [3/4"-N2-101-C31 D] D] [3/4"N2-101-C3161 2
| |
| |
| |
| |
| |
|
|
|
|
|
|
|
|
|
|
|
|
|

F02

HV-1801 CV-1801 HV-1804 PRV-1801 HV-1805
v (350 psig) 1"-N2-101.05-PS402

1"-N2-101.02-PS402

HV-1810 HV-1812
(lockout) 3/4"-N2-101.06-C316 3/4"-N2-106-C316

HV-1809 HV-1811 @HV—1813 |—> BAY 1

| Q | I
EVAPORATOR P ‘ 1 e I
5000 SCFH HV-1806 PRV-1802 HV-1807 |
(min 3’ clearance) PSV-1802 (350 psig) PSV-1803 I
(400 psig relief) (350 psig relief) |

Other Users — HiP System & G2 System I B

X R I @]

Q T | x

Vent Vent s m ®

o | z

& Z

% o | 9

S | g
|

NITROGEN VENDOR 4+} CANMET 4|—) INDOORS
Notes: REV. DESCRIPTION DATE BY
otes! SC O DRAWN BY: R. Nov.
1 Updated to reflect process changes NOV 2014 RS Symonds 2014 N SU pply
2 Update after initial P&ID review NOV 2014 RS 2
CONFIDENTIAL § APPROVED Y.
DRAWING NO JOB NO BLOCK NO SHEET NO REV NO
ISSUED:
SCALE. NONE PrBC ’i;)aoflfA'OOl | PpFBC-P-002114.001 1-08 1 2




1 | 2] 3456 [ 7] 8] 9 ]10]11]

12 | 13 | 14 |

15| 16 [ 17 | 18 | 19 | 20 |

21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29

30 | 31 | 32

Equipment Tag V-109-001
Description Bed Material Feeder Vessel
Design Pressure 1827 kPag (265 psig)
Design T t 40°C (104°F
To Gas Distribution System — CO2 es!gn empgra ure ( )
Design Capacity
<{ 2-01-02B-114 -
Equipment Tag C-109-001
Description Bed Material Feeder
Design Pressure
. DPI Design Temperature
Bed M |
ed Materia R 90 Design Capacity
PAL Power 0.5 HP, variable speed, electric
4"-BM-100-C316 @ Vi
Vent
/
From Gas Distribution System — CO2 7 PSV-1901 (;;\ﬁ'éggﬁ)
HV-1901  (Y)HV-1902 S F-190-001 P
X (265 psig relief)
2-01-02B-K34 1/2"-CD-205-G 36—
Vent
1/4"-CD-120.01-H316
1/2"-CD-120.02-G316
—1/2"-CD-120-G316—!
V-109-001
YIC
90
@ TAH
MAWT based on PFBC te ature Piping material to b ec. for high moisture and acid attack
C-109-001 sed of mperaturt iping eri e spec. for hig istul Ci To PEBC — Bed Material
17-8M-101-C316— 5] 1"-BM-101-IN625 3-01-02-H03 >
HV-1904 YV-1901
fail closed
MO-109-001 ( )
This is close coupled to PFBC, no
tubing needed. Where to put TE?
Notes: .
= R1E - Updated to reﬂZcEtSpfoRclePszISr:\‘anges N(?\f-zr(i)zm 2; DRAWN BY: Sych;nds 252’4 H
- Bed Material Suppl
2 Update after initial P&ID review NOV 2014 RS APPROVED BY: pp y
CON FI D ENTIAL 3 Removed water-type mech. Seal AUG 2015 SC
DRAWING NO JOB NO BLOCK NO SHEET NO REV NO
ISSUED:
SCALE. NONE PrBC ’i;);flllmm | PpFBC-P-002114.001 1-09 1




1 | 2] 3456 [ 7] 8] 9 ]10]11]

12 | 13|14 |15 16 [ 17 |18 [ 19 [ 20 |21 [ 22 | 23 |24 [ 25 | 26 [ 27 | 28 | 29 | 30 | 31 |

32 | 33 | 34 | 35

ey
(2101
|-
FIC
10
PAH (Used in DP calc)
FAH PAL
From O, Supply FAL
oy o T 1o T
B " o /7 |
1-02-102-c316{ 15[ 17-02-200-6316—31402-200-6316 1| P @ ’—(’—()—~ ’—D Bt ™S
HV-2101 HV-2103 YV-2101 FCV-2101 YV-2102 HV-2104 cv-2101
(lockout) F-201-001 (fail closed) (slow acting) (fail closed)
| |
|
: = '
| 2103/ |
I PAH (Used in DP calc) !
sed In calc,
| = o) () P |
| L] I
FT
—3/4"—02—201—6316—{:@3% | 7 Q(B/ % m {:@i} N |
" 02- y | |
1/2-02-200.01-G316 HV-2105 | F-201-002 YV-2103 FCV-2102 YV-2104 HV-2108 CV-2102 |
HV-2102 | (fail closed) (slow acting) (fail closed) |
| |
| ; |
LP Drain | Not in scope |
_——_—— —_——_——_——_- —_- —_- —_——_— —_— —_— —_— —_— —_——_ —_——_— —_— —_——_— —_— —_— —_— —_— —_——_— —_——_— —_— —_— —_——_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_——_— —_— —_— —_— —_— —_— —_— —_——_— —_——_——_——_——— ]

From Recycle Gas Treatment — Flue Gas

3-03-F34 F4"-FG-305-IN625

From Gas Dist. System — HP Air

2"-AR-202-C316-

FAH

2-03-01-L34

CV-2103

DI-201-001

(Inconel 625)

FAH

2"-CG-211-IN625

Vent Vent

02 ANALYZER 02 ANALYZER

PRV-2111\/
(<5 psig)
HV-2107 §

1/4"-CG-210.01-J316 1/4"-CG-210.02-J316

|

F-201-003

N/ PRV-2110
(<5 psig)

HV-2109

To PFBC — Primary
3-01-01-G03

N

{—

Not in scope cv-2104  DI-201-002 1/4"-CG-211.01-B316
| (Inconel 625)
Notes: .
== R1E - Updated to reﬂZcEtSpfoRclePszISr:\‘anges N(?\f-zrgm 2; DRAWN BY: Sych;nds 2D§1(:4 . H R
_ Gas Distribution System — O,

2 Update after initial P.&ID reylew DEC 2014 RS APPROVED BY: y
CON FI D ENTIAL 3 Update to O2 sampling train JAN 16, 2015 RS

4 Mech. Install Tender Review OCT 2015 SC |SSUED: DRAWING NO JOB NO BLOCK NO SHEET NO REV NO

5 Detailed FT/Valve connection sizes MAY 2016 SC i S PFBC ,;;)1031114001, PEBC - P-002114.001 2.01 1 5




1| 2] 3[a4]5 ] 6|7 ] 8]9[10]11][12]13|14[15]| 16|17 [18 |19 |20 |21 |22 |23 |24 |25 |26 |27 |28 |29 |30 31|32]|33]34]35
From CO, Supply — IP @
1"-CD-100—C316—{>@-1"-CD 200-C316-

HV-2121
(lockout)

To Gas Distribution System — CO2 B

1"-CD-200.01-C316: 2-01-02B-C03

1"-CD-200-C316

To Solids Dist. System — Injection System

HV-2124 Cv-2121

5 g3

-1/2"-cD-200-6316— 1<}

HV-2123 YV-2121
(fail closed)

From Filter Pulse Vessel — Pressure Signal

3-02-01-D02

To Process Gas Treat. — Filter

H1/2"-CD-201-G316—] 1] T D] I 3-02-01-802 >

HV-2125 YV-2122 PCV-3211 HV-2126 Cv-2122
(fail closed)

To Solids Dist. System — Pressurizing Gas

o : ]

HV-2132 CV-2125

1/2-cD-204-G316] 1 }

HV-2131 YV-2125
(fail closed)

From PGT — Pressure Signal

3-02-01B-F01

To PGT — Lock Hopper

- e T
. . | >
1/2"-CD-207-G316 Y] @—1/4 -CD-207-G316 D] N 3-02-01B-M35

HV-2135 YV-2128 V-1815 HV-2136 Cv-2128
(fail closed)

V' -Va
™
[

To Bed Ash Letdown — Intermittent Purges

V-1788 V-1789 ’_P
1/2-cp-210-6316] 15[} D—' F@ PE ] ™~ 3-01-01-Q02 >

112°.CD.200.02.G316 HV-2141 HV-2142 CV-2130
1/2"-CD-211-G316
HV-2122 To Fly Ash Letdown — Intermittent Purges
3-02-01B-HO1
LP Drain

Notes: REV. DESCRIPTION DATE BY REV. DESCRIPTION DATE BY DRAWN BY: R. Nov.

1 Updated to reflect process changes NOV 2014 RS 7 Detailed FT/Valve connection sizes MAY 2016 SC " | Symonds 2014 G : H .
. as Distribution System — CO,
2 Update after |n|t|a! P&ID review NOV 2014 RS APPROVED BY: y
CONFIDENTIAL 3 Update to flow trains JAN 16, 2015 RS

4 Reduction of non-critical 10 AUG 2015 SC |SSUED: DRAWING NO JOB NO BLOCK NO SHEET NO REV NO
5 Separation of controls by plant location OCT 2015 SC i
6

PFBC - P-002114.001 —
PFBC - P-002114.001 -
Addition of intermittent purge line FEB 2016 SC SCALE: NONE 2:01-2 2-01 2 7




1| 2] 3[a4]5 ] 6|7 ] 8]9[10]11][12]13|14[15]| 16|17 [18 |19 |20 |21 |22 |23 |24 |25 |26 |27 |28 |29 |30 31|32]|33]34]35

From Solids Letdown — Pressure Signal

[Yic\
3-01-01-NO1
(21231
From Gas Distribution System — CO2

2-01-02-B09 1"-CD-200.01-C316—
[]

1/2'-CD-202-G316 g

To PFBC — Solids Letdown

T g ™~ 3-01-01-J34 >

HV-2127 YV-2123 HV-2128 CV-2123
(fail closed)
@ Interlocked with PT-3111
4) PAL ) )
To PFBC — Solids Cooling
1/2'-CD-203-G316 g T P ™~ 3-01-01-K01 »
HV-2129 YV-2124 FCV-2124 HV-2130 CvV-2124

(fail open)

From Bed Materail. — Pressure Signal

1-09-B01

To Bed Material Supply — Pressurizing Gas

eD-205.6316 Y T e P 10903 >

HV-2137 YV-2126 PCV-1901 HV-2138 CV-2126
(fail closed)

From PFBC — Pressure Signal

3-01-02-P34

To PFBC - Interstitial Pressurizing Gas

1/2'-CD-206-G316: g T D] N 3-01-02-S03 >

HV-2133 YV-2127 PCV-3111 HV-2134 CV-2127
(fail closed)

FIC

To Solids Sampling System

1/2"-CD-208-G316 g } @ } il D] >~ 5-02-T03 >

HV-2139 YV-2129 FCV-2129 HV-2140 CV-2129
(fail closed)

Continuous purges

. | >
J e Bt D_¢ @ m D] ™ 2OHIECHAL
1/2"-CD-200.03-G316

HV-2143 HV-2144 CV-2131
HV-2141
U LP Drain
Notes: .
=y Fafiion of nov AT O P DRAWNEY: | &ymons | 014
ucti -criti . . .
2 Separation of controls by plant location OCT 2015 sC Gas Distribution SyStem - C02
- APPROVED BY:
CON FI D ENTIAL 3 Added supply for continuous purges FEB 2016 SC
4 Detailed FT/Valve connection sizes MAY 2016 SC |SSUED: DRAWING NO JOB NO BLOCK NO SHEET NO REV NO
SCALE. NONE PrBC 7:0'(1)072;;4'001 | PpFBC-P-002114.001 2-0 1 2 B 4
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To DPT-3151 High

3-01-01-L12

To DPT-3151 Low

3-01-01-012

To DPT-3153 Low

3-01-01-S12

To DPT-3101

3-01-02-R06

To DPT-3102

3-01-02-Q06

To DPT-3103

3-01-02-P06

To DPT-3104

3-01-02-006

To DPT-3105

3-01-02-N06

To DPT-3106

3-01-02-M06

To DPT-3107

3-01-02-L06

To DPT-3108 H

3-01-02-J06

To DPT-3108 L

3-01-02-106

FI-3151 HV-3151

HV-3109

R

A
€)
V

FCV-3151 FCV-3152 FCV-3105 FCV-3108

From Gas Distribution — CO2

‘ 2-01-02B-S32

To DPT-3201 To DPT-3202 High

To DPT-3202 Low To DPT-3203 Low

3-02-01B-Q12

3-02-01-H09

FI-3201 HV-3204

FCV-3201

-
C
Notes:
otes: REV. DESCRIPTI-ON DATE BY DRAWN BY: S. Feb.
1 Purges based on design from GTI FEB 2016 SC Champagne | 2016

Gas Distribution — CO, Purges

APPROVED BY:
CONFIDENTIAL
. DRAWING NO JOB NO BLOCK NO SHEET NO REV NO
ISSUED:
PFBC — P-002114.001 —
SCALE. NONE 201020 PFBC - P-002114.001 2-01 2C




1| 2] 3[a4]5 ] 6|7 ] 8]9[10]11][12]13|14[15]| 16|17 [18 |19 |20 |21 |22 |23 |24 |25 |26 |27 |28 |29 |30 31|32]|33]34]35

From Linde Skid — N2 Flowrate Setpoint
‘ 3-02-02-R35 To Linde Skid — N2 Dilution Flowrate
3-02-02-K02

i

[2161/
TE
F u u A o

From N2 Supply To Linde Skid — Dilution
1-08-M35 3/4“-Nz»101-(:31s{:@am"-m-zooe316—1/2"-N2-200»G316—D83 {>D<} } ';I; } } > } T D@j N 3-02-02-G02 >
HV-2161 HV-2163 YV-2161 FCV-2161 HV-2164 CV-2161
(lockout) (fail open)
G
—1/2"-N2-201-G316—] [><1 } T D] i~ —|  As Required / Pressure Testing
HV-2165 YV-2162 HV-2166 CV-2162
(lockout) (fail closed)
To Thermal Fluid - Blanketing
—1/2"-N2-202-G316— 15| T 4-02-01-P03 »
3/4"-N2-200.01-1316 HV-2167
HV-2162
LP Drain
Notes: .
= R1E - Updated to reﬂZcEtSpfoRclePszISr:\‘anges N(?\f-zr(i)zm 2; DRAWN BY: Sych;nds ZD(;ElC4 R . H
2 Update after initial P&ID review DEC 2014 RS Gas DIStrI bUtlon SyStem - N2
-~ n APPROVED BY:
CON FI DENTIAL 3 Removed unnecessary instrumentation AUG 2015 SC
4 Added line for TF tank blanketing FEB 2016 SC |SSUED: DRAWING NO JOB NO BLOCK NO SHEET NO REV NO
) PFBC — P-002114.001 —
SCALE. NONE 201-3 PFBC - P-002114.001 2_01 3




1| 2] 3[a4]5 ] 6|7 ] 8]9[10]11][12]13|14[15]| 16|17 [18 |19 |20 |21 |22 |23 |24 |25 |26 |27 |28 |29 |30 31|32]|33]34]35

Vent
1/2"-NG-200.02-G316 PSV-2201
@HV'ZZOZ (2000 kPag relief)
1/2"-NG-200.01-G316 1/2"-NG-200.03-G316 @ i
From Nat. Gas Supply — HP T To PFBC - In Bed Flring
" "o | T T T |
1-03-02-Q35 »1/2NG-121-G316] Jo<I '1/2"-NG-200-G31 D] | 5] ™~ 3-01-01-C03
HV-2201 HV-2203 PRV-2201 YV-2201 YV-2202 FCV-2201 HV-2204 CV-2201
(lockout) (<290 psig) (fail closed) (fail closed)
PSV-2202
(2000 kPag relief)
1/2"-NG-201-G316
1/2"-NG-201.01-G316 @
1/2"-NG-201.02-G316 . )
T T T To Linde Skid
6] : . 3-02-02-E02 >

HV-2205 PRV-2202
(<290 psig)

Vent Vent

PSV-2211
@HV’ZMZ (<69 kPag relief)

1"-NG-210.02-A106 P
1"-NG-210.01-A106 1"-NG-210.03-A106
From Nat. Gas Supply — LP T |
B B | | T T
1-03-01-R35 1 -NG-lOS-AlOG—{)@j-l -NG-210-A106 ] 1

T To PFBC — Burner
e ™~ 3-01-01-F03 >

HV-2211 PRV-2211 YV-2211 YV-2212 FCV-2211 HV-2213 CV-2211
(lockout) (<10 psig) (fail closed) (fail closed)
Notes: REV. DESCRIPTION DATE BY X R. Dec.
1 Updated to reflect process changes NOV 2014 RS DRAWN BY: Symonds 2014 H H .
1. Removed filters on NG line, PSL-2201, PSH-2202
2 Update after initial P&ID review DEC 2014 RS N atu ra'l Gas DIStrIbUtlon SyStem
APPROVED BY:
CON FI D ENTIAL 3 Removed carbon bed JAN 16, 2015 RS
4 See note 1. MAY 2016 SC |SSUED: DRAWING NO JOB NO BLOCK NO SHEET NO REV NO
5 Added line reduction/expansion MAY 2016 SC ) PFBC — P-002114.001 —

SCALE. NONE 2021 PFBC - P-002114.001 2-02 1 5




1| 2] 3[a4]5 ] 6|7 ] 8]9[10]11][12]13|14[15]| 16|17 [18 |19 |20 |21 |22 |23 |24 |25 |26 |27 |28 |29 |30 31|32]|33]34]35

Vent

PSV-2301 ey FIC
(10 psig relief) 12301/ 30
MAWP -
S . 200 psig 400 psig @ 2"-AR-200.02-C316 @@ . @ PAL
From Main Air Supply — HP Air To PFBC — Pre-heat Burner
[] | o 10 o
1-04-02-E35 )-3"AR-126-B31 2"-AR-200-C316—] 153 ] | }‘ | @ ’—D{ F«j ™~ 3-01-01-D03 >

HV-2301 HV-2303 PRV-2301 YV-2301 FCV-2301 CV-2301
(lockout) (<10 psig) (fail closed)

FYIcy FIC
12302/ 30
m s e |
To PFBC Bed Section — Coolant
] 2" 4 | 4" 15" 15"-2"
" 1 |
—2-AR-201-C316— o1 | g ‘ @ ’—D—" F@ ™~ 3-01-02-D03

HV-2304 YV-2302 " 60" » 4»‘ g" ‘47 FCV-2302 CV-2302

(fail open)

3"-AR-200-C316

g3
e 7

FIC
30
@ PAL .
To Gas Dist. System — Rec. Flue Gas|
2" - 4" ‘ 1.5"-2"
2" ! |
2 -AR-ZOZ-C316—D®<} | | @ ’—D—' F«j T\ 2-01-01-N03 >

4"—-1.5"
1"-AR-200.01-C316 HV-2305 YV-2303 < 60" > g ‘- FCV-2303 CV-2303
(fail closed)

HV-2302
LP Drain
Notes:
otes: REV. DESCRIPTION DATE BY DRAWN BY: R. Dec.
1 Updated to reflect process changes NOV 2014 RS Symonds 2014 A”_ D|Str| butl on H P
2 Update after. initial P&ID review DEC 2014 RS APPROVED BY:
CON FI DENTIAL 3 Added HP air pre-heater FEB 2015 RS
4 Removed redundant instrumentation AUG 2015 SC ISSUED: DRAWING NO JOB NO BLOCK NO SHEET NO REV NO
5 Removeq redunda.nt hand val.ves FEB 2016 SC PFBC-P-002114.001~ | Looo Lo 2.03 1 6
6 Added line reduction/expansion MAY 2016 SC SCALE: NONE 203-1




1| 2] 3[a4]5 ] 6|7 ] 8]9[10]11][12]13|14[15]| 16|17 [18 |19 |20 |21 |22 |23 |24 |25 |26 |27 |28 |29 |30 31|32]|33]34]35

3-02-02-P02

From Main Air Supply — LP Air To Solid Fuel Supply — 1A

1-04-01-R35 -1.5"AR-108-A106] 5[ J1.5-AR-220-A1061—3/4"-AR-220-A106 1] | 1-06-124

HV-2321 HV-2322
(lockout)

‘

To Solid Sorbent Supply — 1A

—314"-AR-221-A106- 151 ] 1-07-124

i

Hv-2323
To Linde Skid — Instrument Air
172"-AR-222-A106—] 1Y ] 3-02-02-B02 >
HV-2324

To Solid Waste Handling - 1A

—x-AR-223-A106— 15| 3-04-D06

HV-2325

i

To PFBC Pneumatic Hammer

—x"-AR-224-A106—] 53] 3-01-03-M02

HV-2326

|

To Controlveyor Panel

—1/2”-AR-225-5316—{:®1 2-05-F02

HV-2327

i

Notes: REV. DESCRIPTION DATE BY X R. Dec.
1 Updated to reflect process changes NOV 2014 RS DRAWN BY: Symonds 2014 . . . .
2 Update after initial P&ID review DEC 2014 RS Alr DIStrIbUtlon - LP and InStrument
- APPROVED BY:
CON FI DENTIAL 3 Added feed for pneumatic hammers AUG 2015 SC
4 Added feed for Controlveyor panel FEB 2016 SC ISSUED: DRAWING NO JOB NO BLOCK NO SHEET NO REV NO
SCALE: NONE PFBEC 7;;)3031214'001 - PFBC - P-002114.001 2_03 2 4




1| 2] 3[a4]5 ] 6|7 ] 8]9[10]11][12]13|14[15]| 16|17 [18 |19 |20 |21 |22 |23 |24 |25 |26 |27 |28 |29 |30 31|32]|33]34]35

——1/2"-WA-203-6316—] 1} Low Pressure Water — Hose Level 3

HV-2405
——1/2"-WA-202-6316— <] Low Pressure Water — Hose Level 2

HV-2404

From Main Water Supply — LP

1-05-Q35 1 WA-107-K316—] TS 1" WA-200-K316———1/2"-WA-201-G31 g Low Pressure Water — Hose Level 1

HV-2401 1/2"WA-200.01-G316 HV-2403

HV-2402
LP Drain

HP Vent

HV-2411
From Main Water Supply — HP To Linde Skid — Service Water

1/2"-WA-109.02-G316
1-05-035 1"-WA-109-G31 | L 3-02-02-H02 >

1/2"-WA-109.01-G316

HV-2410

LP Drain

Notes: REV. DESCRIPTION DATE BY X R. Dec.
1 Updated to reflect process changes NOV 2014 RS DRAWN BY: Symonds 2014 W t D t b t S t
. ater pistripution stem
2 Update a}fter initial P&ID rewevy DEC 2014 RS APPROVED BY: y
CON FI D ENTIAL 3 Added Linde process and cooling JAN 19, 2015 RS
4 Update to add HP water AUG 2015 SC |SSUED: DRAWING NO JOB NO BLOCK NO SHEET NO REV NO
SCALE. NONE PrBC ’;;)40311“'001 | PpFBC-P-002114.001 2-04 1




1] 2

3| 4|56 |78 |9 |10]|11|12]13]14 | 15] 16| 17
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30 | 31 | 32

33 | 34 | 35

From Solid Fuel Supply

2"-SF-103-B316-

1-06-S34

From Solid Sorbent Supply

1-07-S34 2"-SS-103-B31!

From LP Air Distribution

4"-FS-200-B316

/ M-205-001

4"-FS-201-B316

2-03-02-033 1/2"-AR-225-G31

2-01-02-D34 1/2"-CD-200-G316:

/PSDy /vicy M /zscy

\2509/ 2511/ YV-2504 2504
O] (Dome)

. B YIcY

YV-2511 (Sea) 2504

—1/4"-CD-251-G31

YV-2501 2501/

(Dome)

1
L]

M
(Seal) le‘—‘

Vendor Package — Macawber

Equipment Tag M-205-001
Description Fuel / Sorbent Mixer
Design Pressure Atmospheric

Design Temperature 25°C

Design Capacity

Power 1.5 HP, variable speed, electric
Equipment Tag V-205-001
Description Lock Vessel

Design Pressure

2750 kPag (400 psig)

Design Temperature

Design Capacity

Equipment Tag

V-205-002

Description

Injection Vessel

Design Pressure

2750 kPag (400 psig)

Design Temperature

Design Capacity

Equipment Tag

C-205-002

Description

Injection Feeder

Design Pressure

Design Temperature

Design Capacity

Power

2 HP, variable speed, electric

YV-2508 |
| 1°-CD-255-6316—— > —— @' YV-2502 |
| (Dome) ,
— CV-2505 —| | }—2"»CD»259-GBIU i , Vent
(Seal)
| ey iV V-205-001
(2508 [ A YV-2505 ——X |
From Gas Distribution System — Pressurizing1 CO2 12505/ PSV-2501 F-205-001
2-01-02-K34 »>—1/2"-CD-204-G316 | }Dﬁ p— \2504/ |
PCV-2502 < 1 v o |
| [] YV-2507 YV-2506 o [ X YV-2509
Az 0 = e |
| @ 4"-FS-202-C316 @
0 b 1"-CD-256-G316 |
(sea) \ /— — YIC\
[——1/4"-CD-253-G316 ] [ ] = |
YV-2510 m YV-2503
| w (Dome) |
| PSV-2502
(2750 kPag relief) |
| Vent @ |
| V-205-002 |
| 1"-CD-257-G316 |
| m iy |
| . MO-205-002 |
| 3/8"-FS-258-G316 |
| | To PFBC — Coal / Sorbent Feed
| 3-01-01-H03 >
J> Line to be minimum length, with minimal restrictions, bends, and pockets | YV-2512
| (fail closed)
L—1/4"-CcD-254-G31 |
-
Notes: .
— R1E - Updated to reﬂZcEtSpfoRclePszISr:\‘anges N(?\f-zrgm 2; DRAWN BY: Sych;nds 2D($f4 . . . -
2 Update after initial P&ID review DEC 2014 RS SOIIdS DIStrI bUtlon SyStem
- - APPROVED BY:
CON FI D ENTIAL 3 Update with fab. Drawings from Macawber FEB 2016 SC
DRAWING NO JOB NO BLOCK NO SHEET NO REV NO
ISSUED:
SCALE: NONE PFBEC 7;7005031114'001 - PFBC - P-002114.001 2_05 1




5 Equipment Tag V-301-001
k3] Description PFBC Pressure Vessel
8]
7] Design Pressure 2068 kPag (300 psig)
E = Design Temperature 343°C (650°F)
| : Design Capacity N/A
Q @
2
o & Equipment Tag R-301-001
(o] T
Description PFBC NG Burner
From Gas Distribution System — HP NG F - Ll d
Design Pressure
‘ 2-02-F34 1/2"-NG-200-G316 Des?gn Tempe_rature
J Design Capacity
NOTE 1: THERMOCOUPLE CODES
From Gas Distribution System — HP Air SKC COMBUSTOR SKIN TEMP
Scv VESSEL SKIN TEMP
‘ 2-03-F35 2"-AR-200-C316 W THERMOWELL (GAS PATH)
Je RE REFRACTORY
N ST TUBE SKIN TEMP
W
From Nat. Gas Distribution System — LP NG @
SCv
‘ 2-02-034 1"-NG-210-A10 To Solids Sampling System — Bed 1
3-01-02-R09 —3/4"-BA-310-J31 5-02-L02 >
From Gas Distribution System — Primary O2 and Recycle Flue Gas g ™
" P f li li
‘ 2-01-01-M35 A_O_A_A A AL AGA"-CG-210-N6253 A 3'['251 @@ 1/4"-CD-511-G316 urge from Solids Sampling System
N @ 5-02-M02
Fi Solids Distribution System — Coal / Sorbent
rom Solids Distribution System — Coal / Sorben I v
‘ 2-05-T34 /8"-FS-210-G31!
V-301-001 W
TEYTE
3100 3100
E w |

il L L

4@ TAH

From Gas Distribution System — CO2 2"-BA-300-C316

2-01-02B-F32 1/2"-CD-203-G316 o TAH
urge TS
15

2-01-02C-F05 1/4"-CD-300.01-316——————

< 1/4"-CD-351-331 <
YV-3151 Yic
YV-3161 FCV-3161 (fail closed) 1

(pinch)

From Gas Distribution System — CO2

1/2"-CD-202-G316 01-02B-C32

To Gas Distribution System — CO2

PT YV-3152
{ 2-01-02B-C14 15 (fail closed) M —
CO2 Purge (ball)
@ 1/2"-CD-350.01-J316 1/2"-CD-350.02-J316
2C-FO7 1/4"-CD-300.02-316——————
ey / [ Vet ]
1/2"-CD-350-J316 > Vent
3163/ /
1/4"-CD-300.03-1316 YV-3155 FCV-3155
L] F-301-050 (fail open)
From Gas Distribution System — CO2
L]
01-02-Q32 1/2"-CD-210-G316———| 1/4"-CD-352-1316-
> 4 > 4 YV-3153
YV-3163 FCV-3163 (fail closed)
(pinch)
P
15.
YV-3154
(fail closed)
CO2 Purge (ball)
2C-F10 1/4"-CD-300.04-J316————
To Solid Waste Handling — Bed Ash
3-04-E14 >
REV. DESCRIPTION DATE BY REV. DESCRIPTION DATE BY DRAWN BY: R. Dec.
1 Updated to reflect process changes NOV 2014 RS 7 Changes to ash letdown from GTI Eng. FEB 2016 SC " | Symonds 2014 .
2 Update after initial P&ID review DEC 2014 RS PFBC InJeCtor / LetdOWH SyStem
APPROVED BY:
CONFIDENTIAL 3 Update for AR JAN 16, 2015 RS
4 Update to NG vessel FEB, 2015 RS DRAWING NO JOB NO BLOCK NO SHEET NO REV NO
ISSUED:
5 July Update from AR JULY 2015 SC : PFBC—P002110001~ [ oo 301 1 7
6 Changes from AR AUG 2015 SC SCALE: NONE 3:01-1




H
N
N
N
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| 9 [ 10| 11 [12 | 13|14 [15 | 16 | 17 [ 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 | 31 [ 32 | 383 | 34 | 35

NOTE 1: THERMOCOUPLE CODES

_5 SKC COMBUSTOR SKIN TEMP
g 3 Scv VESSEL SKIN TEMP
wn & T™W THERMOWELL
g < RE REFRACTORY
g (=] ST TUBE SKIN TEMP
> o
) g @ @ @ @ :
. o
[33Y |83 | (2334  |2335)  |2336) I
[sa]
(TR
[] [] &
0 o
From Gas Distribution System — HP Air =
0 — | |
. . " TE TE\ TAH
03-134 2'AR-201-C316 —1/2"-AR-231-C316— (5] |-1/2"-AR-231-G316—] > — ] | @ @ ALG TES
HV-2331 YV-2331 0 @@@
|-1/2"-AR-232-C316 1/2"-AR-232-G316 — 1/2"-AR-237-G316
o o ()
i 3126 1/2"-AR-238-G31
HV-2332 YV-2332 I I TW N 12" AR-239-G31
[-1/2"-AR-233-C316— J><f |-1/2"-AR-233-G316 — I | @ 1/2"-AR-240-G31 2"-AR-243-B316 Vent
| | o 1/2"-AR-241-G31 I
HV-2333 YV-2333 : | 1/2-AR-242-G31
|-1/2"-AR-234-C316 1/2"-AR-234-G316 — |
- I | TE @ &

HV-2334 YV-2334 33
-1/2"-AR-235-C316—] S |-1/2"-AR-235-G316 : N |
TE
HV-2335 YV-2335 I 2125 @@
N
AR-236-G316 | ™
I
I
I

N

L172"-AR-236-C316—] <Y -1/2"

HV-2336 YV-2336

N

From Bed Material Supply

1-09-J34 1"-BM-101-IN625

2-01-02C-F32 1/4"-CD-308-G31

3-01-03-K13 >

2-01-02C-F30

/4"-CD-307-G316
Used in DP calc. with PT-3111
o Qo)
T T
2-01-02C-F27 " |

/4"-CD-306-G316; |
: OO0
@ ! I TE
3124
N @

!

!

[
=

|
2-01-02C-F2 ".CD-305-G31
01-02C-F25 CD-305-G3: | SKe | =
5 |
: SCV
2-01-02C-F22 1/4"-CD-304-G31 |

2-01-02C-F20 1/4"-CD-303-G316 |
D | I Tw 2
I |
I |
2-01-02C-F17 1/4"-CD-302-G31 | | 3cv
@ | | To Gas Distribution System — CO2
| PT
B @ oo
2-01-02C-F15 1/4"-CD-301-G31 I <Ko |
D | | (; :; . .
b )k o I | W — To Solids Sampling System — Bed 2
|
2-01-02C-F12 1/4"-CD-300-G31 I : 4"-BA-311-J316 5-02-G02
I V-301-001
I Purge from Solids Sampling System
‘ 3-01-01-F13 | | 1/4"-CD-512-G316 5-02-H02
From Gas Distribution System — Interstitial Pressurizing CO2 5
@
2-01-02B-N34 1/2"-CD-206-G31 5
3]
2
c
= ~
I —
o |8
g3
23
U £ &
w
Notes: .
= R1E - Updated to refIZcEtSp(r:oFf:IePszISr:\‘anges N(?\f-zrgm 2; DRAWN BY: Sych;nds 2D§f4 R
- PFBC — Bed Section
2 Update after initial P&ID review DEC 2014 RS APPROVED BY:
CON Fl D ENT'AL 3 Update for AR JAN 16, 2015 RS
4 Changes from AR AUG 2015 SC |SSUED: DRAWING NO JOB NO BLOCK NO SHEET NO REV NO
5 Moved Therminol line to 4-02-02 NOV 2015 SC ’ PRBC—P002L14001— [ Lo o o0l 3-01 2
6 Added purges to pressure taps FEB 2016 SC SCALE: NONE 301-2 -
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NOTE 1: THERMOCOUPLE CODES

sKe COMBUSTOR SKIN TEMP

scv VESSEL SKIN TEMP

™W THERMOWELL (GAS PATH)

RE REFRACTORY PSV-3101

ST TUBE SKIN TEMP (2068 kPag relief) vent

2"-FG-302-C316
L J 2"-FG-305-IN625
HP Drain
From PFBC Cooling System @ T
1/2"-TF-409.01-C316
@@@ [——1/4"-FG-305.01-J316
A A A A A A A A~ A A A A~ A A A A A A A A A A A A A~ A A A A A A A A A A A At At

&9
&3

scv
FYIcN DP
YV-3161 Y¥-)) ] @ 1;

—_—— — — @ @ @
GBW Soot Hammer @
4"-FG-300-B316
SCv
1/4"-FG-303.01-J316:
| YV-2327 | @@@
(fail closed) ]
|Gaitclosed) | CHX
V-301-060 scv
| | 2"-FG-304-IN625
1/2"-AR-225-G316 | |
To DPT-3108 @@@
‘ 3-01-02-115
—_—— — —
GBW Soot Hammer 1 scv
vic |
- 32 ! I )
From Instrument Air Dist. | To PFBC Cooling System
M33 1/2"-AR-224-G316 2"-TF-410-C316: 4-02-G02
YV-2326 | TE
(fail closed) s @ @
@ To Process Gas Treatment — Flue Gas
SCV
4

N4 N4 N4 FA\4-FG-303-IN625AFA A 3-02-01-PO1

i

—
| To Solids Sampling System — Conv.
| 3/4"-BA-312-J316 5-02-C02 >
|
| | TE @@ Purge from Solids Sampling System
3127
| I N L 1/4".cD-513-G316 5-02-D02
From PFBC Cooling System | : @ @
| "
4 34 2"-TF-407-C3163%c | | Scv To PFBC Cooling System
I V-301-001 : 2"-TF-408-C316 4-02-F02
=4
L
3]
Q
(7]
_2 Description Convective Heat Exchanger
§ Equipment Tag V-301-060
S Design Pressure 2068 kPag (300 psig)
ﬁ) 3 Design Temperature 343°C (650°F)
8 i Design Capacity N/A
o
I
<
u 5|7
iy
Notes: REV. DESCRIPTION DATE BY X R. Dec.
1 Updated to reflect process changes NOV 2014 RS DRAWN BY: Symonds 2014 H H
Aerojet Rocketdyne Scope —_
) y P 2 Update after initial P&ID review DEC 2014 RS PFBC ConveCtlve SeCtlon
APPROVED BY:
CON Fl D ENT'AL 3 Update for AR JAN 16, 2015 RS
4 Changes from AR AUG 2015 SC |SSUED: DRAWING NO JOB NO BLOCK NO SHEET NO REV NO
SCALE. NONE PrBC ’;;)10313“'001’ PFBC - P-002114.001 3-01 3
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33

From Gas Distribution System — CO2

CO, PRE-HEATER

2-01-02-G34 1/2"-CD-201-G316:

!

—1.5"-CD-320-C316—,

PT

21 PAL

V-302-002

PSV-3202
(1965 kPag relief)

-1.5"-CD-325-C316:

q q
1.5"-CD-322-C316 1.5"-CD-324-C316
D

Vent

Equipment Tag

34 | 35
H-302-001

Description

CO2 Pre-Heater

Design Pressure

2171 kPag (315 psig)

Design Temperature

552°C (1025°F)

Power 4.5 kw
Equipment Tag V-302-001
Description Filter

Design Pressure

2000 kPag (291 psig)

YV-3211 YV-3213 Design Temperature 315°C (600°F)
(FC) (FC) Capacity
To Gas Distribution System — CO2 i
1.5"-CD-321-C316 1.5"-CD-323-C316 Equ'p'_“?m Tag V_'302'002 _
2.01-02-F14 Description Filter Pulse Receiver
ey B yv-3212 § vv-3214 Design Pressure 3000 kPag (436 psig)
13212/ (FC) (FC) Design Temperature 315°C (600°F)
Capacity
1/2"-CD-326-J316
va( [N
Alarm if PT-3211 / PT-3201 <2
@ To Recycle Gas Treatment — Flue Gas
Y - | A £ AN A A A A A A AP ADWW
2"-FG-307-IN625
QFD | | To Vent Stack — Linde Bypass
20 I I 2"-FG-307.01-IN62 3-06-N02
To Linde Skid — Flue Gas
1/4"-CD-327.02-3316 I
2"-FG-307-IN62! 3-02-02-C02
To Gas Sampling System — 1
1/4"-FG-308-J316 5-01-D02
HV-3210
Drain
V-302-001
From PFBC — Product Gas / Solids
AF4"-FG-303-IN625 XA AA A A A A AT AAA A A
SCv
1/4"-FG-303.01-J316
To Gas Sampling System - 2
5-02-H02
S
20
TE LIC
20 20 3-02-01B-E22
|
™ mm 0]
YV-3215 CV-3215 L1
(fail closed)
REV. DESCRIPTION DATE BY REV. DESCRIPTION DATE BY DRAWN BY: R. Dec.
1 Updated to reflect process changes NOV 2014 RS 7 Ash valves to 3-02-01B, new vessel dwg FEB 2016 SC " | Symonds 2014
2 Update after initial P&ID review DEC 2014 RS APPROVED BY: Process GaS Treatment
CONFIDENTIAL 3 ‘Added CO2 pre-heater JAN 19, 2014 RS '
4 Added solids letdown FEB 2014 RS DRAWING NO JOB NO BLOCK NO SHEET NO REV NO
ISSUED:
5 Changes from AR AUG 2015 SC : PFBC—P0021LA001— | [l o1 3-02 1
6 Removed PSV on 3-02-001, Cleaned up NOV 2015 SC SCALE: NONE 302-1 -
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Equipment Tag V-302-010
Description Fly Ash Lockhopper
Design Pressure 2068 kPag (300 psig)
= Design Temperature 343°C (650°F)
3 Capacity
<
=
o
CO2 Purge 4"-FA-310-C316 3 5
2-01-02C-L25 1/4"-CD-310.01-J316: 201A320
IC
YV-3201 KD%‘D Wzow
YV-3211 FCV-3211 (fail closed) &.,ﬂ
(fail closed) (pinch)
PAH From LIC-3201 — LSH-3201
SN
2%/ 3-02-01-S21
To Gas Distribution System — CO2 gﬁ::'

= YV-3202
2-01-02-M15 @ (fail closed)
(ball)

1/4"-CD-312-G316

1/4"-CD-310.02-J316

PSV-3211 YIC
6 (2068 kPag relief) DPI 20!

20.
Vent U
™~ 1/4"-CD-313-G31 T~

YV-3212 CV-3212 EC; S
(fail closed) 21 21 | —D@j—l/Z"—CD—INO—Bl Y {>K} Vent

From Gas Distribution System — CO2

2-01-02-S34 1/2"-CD-211-G31

CO2 Purge HV-3205 YV-3205 FCV-3205

1/4"-CD-314-G316 2-01-02C-L27 ————1—1/4"-CD-310.03-1316— V-302-010 F-302-001 (fail open)
1/4"-CD-313.01-G316
1/2'-CD-370.01-J316
SL

E— SCV

1/2"-CD-370.01-J316

B

FCV-3212 4"-FA-311-C316
1/4"-CD-310.04-J316 YV-3206
@ YV-3207
4. fail closed
( ) From Gas Distribution System — CO2
1/2"-CD-207-G316 2-01-02-N34
YV-3203
YV-3213 FCV-3213 (fail closed)
(fail closed) (pinch)
P
203/
YV-3204
(fail closed)
(ball)
CO2 Purge
2-01-02C-L30 1/4"-CD-311.01-J316
To Solid Waste Handling — Fly Ash
3-04-J02 >
Notes: REV. DESCRIPTION DATE BY X S. Feb.
1 Moved from 3-02-01 and added purges FEB 2016 SC DRAWN BY: Champagne | 2016 P G T t t
rocess Gas |reatmen
CONFIDENTIAL APPROVED BT
DRAWING NO JOB NO BLOCK NO SHEET NO REV NO
ISSUED:
SCALE. NONE PrBC ;:’2(121;4'001 | PpFBC-P-002114.001 3-02 1 B
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A

From Air Distribution System — Instrument Air Canmet Linde Linde Canmet To Vent Stack
2-03-02-J35 1/2"-AR-222-A106 BLOOL Linde Drawing Linde Drawing BLOO3 2"-CD-320-C316- 3-06-G02
L &AE-P-FP 0102 (EN) &AE-P-FP 0101 (EN) - B
- C t Lind Lind c t —
From Process Gas Treatment — Flue Gas anme ? inde inde anme To Vent Stack — Before PCV
Linde Drawing Linde Drawing :
-02-01-J34 2"-FG-307-IN625 BL002 BLOO4 1.5"-CD-321-C316 -06-S02
‘ 3-02-01-J3 G-307-IN6 — SAE e 0101 EN) ) GAE.P-EP 0101 (EN) 00 3-06-S0 C
From Cooling Tower System — Glycol Canmet ? Linde Linde Canmet @ D
" Linde Drawing Linde Drawing . .
-01- 5"-GW-402-B316: BLI BL -CO-300-B31/
4-01-H34 1.5"-GW-402-B31 00 QAE-P-FP 0102 (EN) &AE-P-FP 0102 (EN) 00! To Drain
From Nat. Gas Distribution System — HP NG Canmet Y Linde Linde Canmet To Cooling Tower System — Glycol E
" Linde Drawing Linde Drawing .
2-02-134 1/2"-NG-201-G31 BLOO! BLOO 1.5"-GW-403-B31 4-01-H02 —
\_&AE-P-FP 0101 (EN) > < &AE-P-FP 0102 (EN)
From Gas Dist. System — N2 Canmet ? Linde
2-01-03-F34 1/2"-N2-200-G316: BLOOY Linde Drawing
&AE-P-FP 0101 (EN) G
From Water Dist. System — Service Water Canmet ? Linde Linde Canmet —
. Linde Drawing Linde Drawing P-1141 Caustic Dosing
-04- 1"-WA-190-G316 BL BL -CS-3XX-XXX
Z04-N33 010 \_&AE-P-FP 0102 (EN) ) < &AE-P-FP 0102 (EN) oL Pump PSV H
) . Linde Canmet —
Sodium Caustic Canmet Linde
Linde Drawing o DCC PSV |
Linde Drawi &AE-P-FP 0102 (EN) LO1. X-XX-XXX-XXXX 10PSV1001
——1/4"-SC-300-H31 BLOL inde Lrawing
&AE-P-FP 1102 (EN) )
Linde Canmet 1
From Gas Dist. System — ) Linde Drawing ? sy LICONOX PSV
N2 Flowrate (AO) V-302-030 Canmet Q) Linde ( gAE-P-FP 0102 EN) BLO1S XXKXKKXKKX 11PSV1001 J
S Linde Drawing ind
2-01-03-D20 34F1001- &AE-P-FP 0101 (EN) Linde ? Canmet —
< Linde Drawin . De-Ox PSV
SAE-P-EP 0102 ?EN) BLOL X-XX-XXX-XXXX 34PSV1001 K
PFBC Pressure Control SP (AO) Canmet Linde
N N Linde Canmet —
3.06-K16 P PY q P-FP 1101 Linde Drawing
- 13221/ T &AE-P-FP 1101 (EN) Linde Drawing Fuel Gas Vent L
&AE-P-FP 0101 (EN) BLO1 XXXXXKXKXX DeOxo Reactor
Canmet ? Linde Linde ? Canmet To Gas Sampling System — 3—
Q-1010 Analysis 341002 Linde Drawing 1/4"-FG-320-316 5-01-L02
NOx,SOx,CO (3xAO) &AE-P-FP 0101 (EN) M
I/O Requirements ]
Li Lind C t To Gas S ling System — 4
Canmet ? inde 70 Type Number Required inde ? anme! 0 Gas Sampling System N
Flue Gas Analysis 10A11020 Linde Drawing Al 1 1/4"-FG-321-J31 5-01-002
02, CO2, CO, NOx, SOx, H20 (6xA0) &AE-P-FP 0101 (EN) AO 19
DI 3
) DO 0 .
Canmet Y Linde Linde Canmet To Gas Sampling System — 5 @)
Analyse SOX/OX From Linde Drawing
11A11007, 11AI1006, 11A11005, 11AI11004 1/4"-FG-322-J316 5-01-S02 ]
DCC/Scubber (4xAO) 007, 008, 00, 0o \_ &AE-P-FP 0101 (EN) )
e ) Total Sulfur HIHI P
From Instrument Air Distribution - Pressure Canmet ? Linde Linde Canmet ()
Linde Drawing Linde Drawing " AAD
-03-02- 9 2 411
‘ 2-03-02-E08 0PI000: { eAE.P-EP 0102 ) ) QAE-P-FP 3401 (EN) 341100 9 Q
N2 Dilution Flowrate
Canmet ? Linde Linde Canmet SetPoint (Al) 1
Linde Drawing Linde Drawing P FY q
2 4HI1S1001- 2-01-03-D1
1oTi000 \_&AE-P-FP 0102 (EN) ) < &AE-P-FP 3401 (EN) 34HIS100 12161/ BERSEEE R
From Cooling Tower System - Pressure Canmet Y Linde Linde Canmet LOLO Leg:el Q-1010 S
Linde Drawing Linde Drawing LAL
-01- 10P10002 3
‘ 4-01-C33 \_&AE-P-FP 0102 (EN) > < &AE-P-FP 1001 (EN) 10L52L.100 22
. . . Plant Shutdown T
From Main Water Supply - Pressure Canmet ? Linde Linde Canmet (1)
Linde Drawing Linde Drawing X0 |
1-05-M35 11PI0002 10XA0001-
‘ \_&AE-P-FP 0102 (EN) > < &AE-P-FP 1001 (EN) 22
Notes: Rfv. — ﬂDESCRIPTIOr:\I ,\‘ODVA'ZI'(I)E:L4 E‘g DRAWN BY: S ni).nds I23013f4 ) ]
Linde Scope — excluding the sodium caustic storage vessel. pdated to reflect process changes Y |_| nde Sk|d
2 Update after initial P&ID review DEC 2014 RS .
- - APPROVED BY:
CON Fl DENTlAL 3 Added sodium caustic stream JAN 19, 2015 RS
4 Added sodium caustic storage vessel FEB 2015 RS |SSUED: DRAWING NO JOB NO BLOCK NO SHEET NO REV NO
5 Update with Linde Battery Limits AUG 2015 SC ) PFBC - P-002114.001 = | L o o 00014001 3-02 2 5
SCALE: NONE 302-2 -




Equipment Tag K-303-001
Description Recycle Gas Compressor
Design Pressure 2758 kPag (400 psig)
Design Temperature 250°C (482°F)
Design Capacity 4000 kg/h
Motor Size 100 HP, variable speed, electric
/6PT
\3301/
1/4"-FG-304.01-INC625 1/4"-FG-304.02-INC625
) ™ o
From Process Gas Treatment — Flue Gas To Gas Dist. System — Rec. Flue Gas
A" FG-304-IN6: A DAL - APAAAAAAAAAS AP AAAAAAAAAAAAS AL _A_A_AA AAAAALAS K-303-001 Acra"-FG-305-IN6 A OO _OA - A OO A ALALA_A ’J2-01-01-M02>
From O2 Distribution — Recycle Flowrate
‘ 2-01-01-L19
MO-303-001
e FalEV- Updated to reﬂZcEtSpfoRclePszISr:\‘anges N(?\f-zr(i)zm 2; DRAWN BY: Sych;nds ZD(;ElC4
o - Recycle Gas Treatment
2 Update after initial Pf&ID reV|.ew DEC 2014 RS APPROVED BY: y
CON FI DENTIAL 3 Update to reflect optional egipment JAN 19, 2015 RS
4 Update after P&ID review AUG 2015 SC |SSUED: DRAWING NO JOB NO BLOCK NO SHEET NO REV NO
5 Updated valving and added DTP NOV 2015 SC i e 01—
SCALE. NONE PFBEC ;003031114 001 PFBC - P-002114.001 3-03 1
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MO-304-001
sl
(2
Instrument Air
[]
‘ 2-03-02-K33 Vent to Atm
From Process Gas Treat. — Fly Ash [ From PFBC - Bed Ash YV-3403
4"-FA-311-C316
‘ 3-02-01B-T34
B-304-001
DPI
. 40
MO-304-002 MO-304-003 4
/
/
Atmosphere
/
F-304-001 V-304-001
N
134041 “ [3404) © [3404/
V-3404
MO-304-004
V-304-002
e R1E - Updated to reﬂZcEtSpfoRclePszISr:\‘anges N(?\f-zr(i)zm 2; DRAWN BY: Sych;nds ZD(;ElC4 . :
- Solid Waste Handlin
2 Update after initial P&ID rfewew DEC 2014 RS APPROVED BY: g
CON FI DENTIAL 3 Update from vendor drawing JULY 2015 SC
4 New design using BLDG2 Pneuveyor Sys JAN 2016 SC |SSUED: DRAWING NO JOB NO BLOCK NO SHEET NO REV NO
SCALE. NONE PrBC ’;;)40311“'001 | PpFBC-P-002114.001 3-04 1
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NO SCOPE

Not REV. DESCRIPTION DATE BY X R. Dec.
1 Updated to reflect process changes NOV 2014 RS DRAWN BY: Symonds 2014 P W t T t t
— - rocess vwater Ireatmen
2 Update after initial P&ID review DEC 2014 RS APPROVED BY:
CON FI DENTIAL 3 Totes for storage AUG 2015 SC
4 Removed totes OCT 2015 SC |SSUED: DRAWING NO JOB NO BLOCK NO SHEET NO REV NO
SCALE. NONE PrBC ’;;):311“'001 | PpFBC-P-002114.001 3-05 1
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Vent
OUTDOORS
INDOORS <« (ROOF)
|
|
|
|
|
| 8'-FG-361-XXX
|
|
|
|
|
4"-FG-360-A106- }
|
|
|
From Linde Skid — After De-Ox |
|
3-02-02-B35 2"-CD-320-C316 I
|
|
|
OUTDOORS
>
INDOORS (ROOF)
2"-FG-321.02-C316
N N
@ [ XX Pcv-3601 PCV-3602 YV-3601 ] %
(3601 3601/
2"-FG-321.01-C31
To Linde Skid — Pressure Setpoint
3-02-02-L02 >
From Process Gas Treat. — Linde Bypass
3-02-01-H34 2"-FG-307.01-IN625—D®Q
HV-3601
From Linde Skid — After DCC
3-02-02-C35 1.5"-CD-321-C316.
N :
otes: REV. DESCRIPTION DATE BY DRAWN BY: S. Aug
1 First Draft AUG 2015 SC Champagne | 2015 Vent StaCk
2 Added bypass around PCV for startup OCT 2015 SC APPROVED BY:
CON FI DENTIAL 3 Added second PCV for low P FEB 2016 SC
DRAWING NO JOB NO BLOCK NO SHEET NO REV NO
ISSUED:
SCALE. NONE PrBC ’;;)60311“'001’ PFBC - P-002114.001 3-06 1
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INDOORS

From PFBC Cooling System — Glycol

4-02-L13 3"-GW-400-B31

4—|—} OUTDOORS

&2

4

A
() HV-4101(Y)HV-4102
X

1"-GW-400.1-B316

1"-GW-400.2-B316

1"-GW-400.3-B316

1-GW-400.13-8316 15|
/_\L HV-4115

HV-4106 § LV-4113
1"-GW-400.1|0-B316

1"-GW-400.11-B316
1"-GW-400.4-B316

Glycol Expansion

V-401-001

1”-GW-400,12-B316-D®3—]

Tank

aw)

MO-401-001

W10y

- \

Vent

PSV-4101

LJ

HV-4114

— > Jerow-aor-8316 5]

(125 psig relief)

4 1"-GW-401.01-B316

YV-4101

OUTDOJRS <—|—> INDOORS

o

1

A
(X)HV-4120
i

GW-401.03-B316

3-02-02-S02

To PFBC Cooling System — Glycol

4-02-N12 >

HV-4103 | <9 | HV-4116 Cv-4101 Hv-4117 3'-GW-401.02-B316 |
@ | | % P-401-001 % 1.5"-GW-402-B316
AC-401-001 <O = Ve To Linde Skid — Glycol
- - — — | 3"-GW-400.14-B316 E 00 @ @ YV-4102 |
o 2 & 3-02-02-D02
@ | P-401-002 |
3"-GW-400.5-B316 |— _————— — —
Vendor Package | |
From Linde Skid — Glycol 7/ 7/ D@:} —N D%j
(Y)HV-4107())HV-4108 | (OHV-4111(Y)Hv-4112 | |
3-02-02-E35  1.5"-GW-403-B 316 VAR | A Hv-4118 Cv-4102 Hv-4119 FS\ ST
1"-GW-400.6-B316 1"-GW-400.8-B316 | W @ |
1"-GW-400.7-B316 | | 1"-GW-400.9-B316 | D |
P T ] | |
‘ HV-4109 | > HV-4110 | MO-401-002 |
E | AC-401-002 | | |
INDOORS <«4——1——) OUTDOORS | OUTDOC{RS <——L——) INDOORS
Vendor Package ]
Equipment Tag P-401-001
Description Glycol Pump 1
Design Pressure
Design Temperature
Design Capacity
Power 10 HP, fixed speed, electric
Equipment Tag P-401-002 Equipment Tag AC-401-001
Description Glycol Pump 2 Description Glycol Air Cooler 1
Design Pressure Design Pressure 862 kPag (125 psig)
Design Temperature Design Temperature 121°C (250°F)
Design Capacity Design Capacity 570 kW
Power 10 HP, fixed speed, electric Power 10 HP, fixed speed, electric
Equipment Tag V-401-001 Equipment Tag AC-401-001
Description Glycol Expansion Tank Description Glycol Air Cooler 2
Design Pressure Design Pressure 862 kPag (125 psig)
Design Temperature Design Temperature 121°C (250°F)
Design Capacity Design Capacity 570 kW
Power Power 10 HP, fixed speed, electric
Notes: REV. DESCRIPTION DATE BY DRAWN BY: R. Dec.
1 Updated to reflect process changes NOV 2014 RS " | Symonds 2014 C .
; ooling Tower System
2 Update after initial P&ID review DEC 2014 RS APPROVED BY: g y
CON FI DENTIAL 3 Updated to reflect control changes FEB 2016 SC
|SSUED: DRAWING NO JOB NO BLOCK NO SHEET NO REV NO
) PFBC — P-002114.001 —
SCALE. NONE 401-1 PFBC - P-002114.001 4-01 1
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l Vendor Package — BERG Chilling Systems

From Cooling Tower System

4-01-F34

3"-GW-401-B316

To Cooling Tower System

4-01-F03

3"-GW-400-B316

| HV-4202 HV-4203 |
| TIC |
TCV-4201
ol : |
From PFBC — Bed Section |
4-02-02-J34 H—2"-TF-480-C31 {><]—2.5"-TF-400-A535— |
| To PFBC — Bed Section
From PFBC — Conv. Section 1 Hv-4201 HX-402-001 |
| S PAARR?TF-406-C3164 T AAAAAAAAAAA | IAAAAA S AAAAAAAAAAAAAA 4-02-02-J03
3-01-03-Q34 2"-TF-408-C316 |
| b HV-4206 FCV-4211
V-1651 | q (fail open)
From PFBC — Conv. Section 2 | |
q
3-01-03-M34 2"-TF-409-C316: | Drain
2.5"-TF-404.01-A53B: {?iw PSV-4203 | S
| q To PFBC - Conv. Section 1
PSV-4201 |
| V-1645 Ro"-1F-407-C316 I oArAAAAAAAAAA | IAAAAA S AAAAAAAAAAAAAA 3-01-03-Q03
2.5"-TF-401-A53B |
| q HV-4207 FCV-4212
fail
V-402-001 | sreaprcos b (fail open)
| )
| 2.5"-TF-404-A538
V-1650 | q
| To PFBC — Conv. Section 2
| b
| Drain 5 é; TF-409-C3163 <) PP | AR S LaAa A AL AL AAALAA LA 3-01-03-F03
@ P-402-001 @ |
4 4 20 HV-4208 FCV-4213
| | (fail open)
| 3"-TF-402-A538 |
| @ HV-4204
| 1.5"-TF-405-A53B |
| [ H-402-001
| V-1643 MO-402-001 |
Drain |
| /T ‘ PSV-4202
@ V-1644 |
| 14202/ 3"-TF-403-A538
From Gas Dist. — N2 |
. | | |
2-01-03-L34 )-1/2"-N2-202-G316 H D@j | - E(;&]—
HV-2168 PRV-2168 HV-2169 | V-1646 |
| V-402-002 |
| V-1642 |
| V-1649 |
| Drain J
Notes: .
= R1E - Updated to reﬂZcEtSpfoRclePszISr:\‘anges N(?\f-zrgm 2; DRAWN BY: Sych;nds ZD(;ElC4 .
- PFBC Cooling System
2 Update after |n|t|a! P&ID review . DEC 2014 RS APPROVED BY: g y
CO N FI D E NTIAL 3 Update to flow trains and reservoir JAN 20, 2014 RS
4 Update to tags and 10 AUG 2015 SC |SSUED: DRAWING NO JOB NO BLOCK NO SHEET NO REV NO
5 Updated with drawings from BERG FEB 2016 SC = S PEBC ,;;)2031114001, PFBC _ P002114.001 4-02 1
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Lk
All5 TEs
—1/2"-TF-450-J311
[ —1/2"-TF-451-J316
—1/2"-TF-452-J31
—1/2"-TF-453-J316
(—1/2"-TF-454-J316 ‘
All5 TEs
o
N~ 4 4 23
o
ﬁ t—1/2"-TF-455-J316 ‘
8 t—1/2"-TF-456-J31
o —1/2"-TF-457-1316
E t—1/2"-TF-458-J31! I
O [—1/2"-TF-459-J316
1/2"-TF-420-J316 z
1/2"-TF-421-J316 § @ @ TAH
1/2"-TF-422-3316
o All5 TEs
1/2"-TF-423-J316————————
1/2"-TF-424-)316————— @ @ @
1/2"-TF-425-)31 66— < ¢ 2
1/2"-TF-426-)316——— 2] —1/2"-TF-460-J316
1/2"-TF-427-3316 % —1/2"-TF-461-J31 ‘
1/2"-TF-428-J316: N —1/2"-TF-462-J316
1/2"-TF-429-J316 8 (—1/2"-TF-463-J316
1/2"-TF-430-J316———— o3 —1/2"-TF-464-J316 @ @
1/2"-TF-431-J31 66— 8 [ — To PFBC Cooling System
From PFBC Cooling System 1/2'-TF-432-316 5 ‘ ‘ TAH :
1/2"-TF-433-J316- o 2"-TF-480-C31l 4-02-E03
) I} All 5 TEs
2“-TF-406-C31 1/2"-TF-434-J316: p
1/2"-TF-435-1316 ~ @
1/2"-TF-436-J316 B — , ,
1/2"TF-437-J316. z —1/2"-TF-465-J316
1/2'-TF-438-0316 8 +—1/2"-TF-466-J316
1/2"-TF-439-J316: LL —1/2"-TF-467-J31
1/2"TF-a40-1306——| & F—1/2"-TF-468-0316
1/2"-TF-441-)316———————— (—1/2"-TF-469-J316
1/2"-TF-442-316———————
1/2"-TF-443-)316——————— TAH
1/2"-TF-444-)316————— All5 TEs
1/2"-TF-445-)316——————
1/2"-TF-446-)316————— @
1/2"-TF-447-)316———————— 8
1/2"-TF-448-J316—— | Z  —1/2"TF-470-331
1/2"-TF-449-)316 8 —1/2"-TF-471-J316
g —1/2"-TF-472-J31
1/2"-TF-406.01-C316 N —12"TF-473-J316
O 12TF-474-1316
LP Drain Z ‘ ‘
O
m TAH
& All5 TEs
—1/2"-TF-475-J316
t—1/2"-TF-476-J316
—1/2"-TF-477-J316
t—1/2"-TF-478-J31
—1/2"-TF-479-J316 ‘
L l/2"-TF»TjEjOl-C316
LP Drain
U
Notes: REV. DESCRIPTION DATE BY DRAWN BY: o S. 2152/5
1 Moved Therminol In/Out from PFBC Sheet NOV 2014 SC ampagne H
PFBC Cooling System IHX
CONFIDENTIAL o
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