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Questions
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A generic distillation process
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NOTES:

1. Backup (steam-driven) pumps automatically started by 2oo2 trip
logic, where both pressure switches must detect a low-pressure
condition in order to start the backup pump.
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2. Transit-time ultrasonic flowmeter with pressure and temperature
compensation for measuring overhead gas flow to flare line.

Dia 10’-3"  Height 93’
DP 57 PSIG

Set @ 55 PSISet @ 55 PSI

Set @ 52 PSI Set @ 52 PSI

DT 650 oF top, 710 oF bottom

DP 81 PSIG
DT 650 oF

E-9
BOTTOMS REBOILER

E-8
OVERHEAD PRODUCT CONDENSER

2100 GPM @ 460 PSID 1900 GPM @ 460 PSID 2880 GPM @ 70 PSID 2880 GPM @ 70 PSID 2350 GPM @ 55 PSID 2350 GPM @ 55 PSID80 MM BTU/hr
Shell 500 PSIG @ 650 oF

Tube 165 PSIG @ 400 oFTube 660 PSIG @ 730 oF
Shell 120 PSIG @ 650 oF

55 MM BTU/hr 70 MM BTU/hr
Shell 630 PSIG @ 800 oF
Tube 600 PSIG @ 880 oF

Set @
410 PSI

Set @
500 PSI

Set @
100 PSI

Set @
73 PSI

600 PSI steam

1000 PSI steam

PG
140

PG
141

LT

38a

38b
LT
38c

LY

38

Median

142 143 144

Radar

select

Magnetostrictive (float)

2



A generic distillation process (using displacer rather than radar LT-38b)
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logic, where both pressure switches must detect a low-pressure
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2. Transit-time ultrasonic flowmeter with pressure and temperature
compensation for measuring overhead gas flow to flare line.
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Question 2

Flare knockout drum and water seal
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Question 3

Gas compressor inlet separator
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Question 4

Toxic gas incinerator
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NOTES:

1. Gas safety vent pipes to extend 10 feet above grade,
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(Note 2)

drawing 17003 for wiring details.

3. Gas chromatograph supplied by vendor, located in
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drawing 17059 for wiring and tubing details.
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Question 5

Oily water sump
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Question 6

Solvent storage tank
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Question 7

Sour water stripping process
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Question 8

Ammonium nitrate fertilizer production unit

DP Atmosphere

P-102

5 GPM @ 80 oF
Rated head: 75 PSI
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P-101

 V-5
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Dwg. 18546

M

P

M

FT
23FV

23

FT
24

FE
24

FT
22

P
FV
25

M

FT
25

LG
21

LT
26

TT
27

ST

TV
27

I/P

TY
27

TIC

27

V-6
NEUTRALIZER

10’-4" Dia  9’-8" Sidewall

DT 270 oF

V-7
RUNDOWN TANK

DP Atmosphere

2"
insul

V-5
SCRUBBER

7’-6" Dia  20’-8" Sidewall
Stack height 14’-6"
DP Atmosphere

AIT

23

AIC

28

FIR
22 L

H
FIR H

L24

14’-0" Dia  7’-3" Sidewall

DT 250 oF

83% AMMONIUM NITRATE PUMP 83% AMMONIUM NITRATE PUMP SCRUBBER RECIRCULATION PUMP
P-104

SCRUBBER RECIRCULATION PUMP
1500 GPM @ 225 oF 1500 GPM @ 225 oF
Rated head: 10 PSI Rated head: 10 PSI

FY

23

Lead/Lag

LIC
26

FIC

25

FFC

M

FT
29

FIR
29

LT
30

LIR
30

LG
31

AIT
32

AIT
33

AIR

AIR

33

32

pH

pH

pH

28a

AIT
pH

AIT
pH

AY
28

FOUNDATION Fieldbus

Median

Make-up water
Dwg. 10537

P

LT
35

FI IAS

LIC

35

LV
35

P

FV

Ammonia vapor
Dwg. 10385

36
36
FTFT

37

FIC

36

FIR

37

H

L

28b

28c

Mixer

AIC
33

P-105

Set @ 10 PSI

P-105
NITRIC ACID METERING PUMP

2.4 GPM @ 70 oF
Rated head: 55 PSI

VFD
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Question 9

Anaerobic digester controls

MW
30"

Slope

PG

M

Cap: 35,000 gal

LLL = 1’ 0"

From main parlor
raw manure
Dwg. 2

Preconsumer
food waste input
Dwg. 5

P-1

V-2
Figerglass lined

V-2
MAIN FEED SUMP

MOC: Concrete w/ fiberglass lining
Depth: 10 feet

HLL = 8’ 9"

LI

6

25
LC

6

Grade

PG

M

LT
Radar

LI

LC

R-1

P-1
MAIN FEED PUMP

50 GPM @ 10’ head
MOC: cast iron

P-2
REACTOR EFFLUENT PUMP

50 GPM @ 10’ head
MOC: cast iron

R-1
ANAEROBIC DIGESTER

MOC: concrete w/ fiberglass lining
Cap: 20,000 gal

M

LT
5

Magnetostriction

LIC

LSL LSH
7

5 5

LLL = 9’ 6"

HLL = 10’ 3"

NLL = 5’ 0"

26

M

FT
4

<

FIC

4

FY

4

P-2

R-15 insulation

8

8

8

Dwg. 3

MW
24"

Coolant return
to engine
Dwg. 1

Hot coolant from
engine
Dwg. 1

M M M

TT
1

TT TT
2 3

1 2 3

TIC TIC TIC

Lifts @ 5"WC

FT
9 9

FI

FT
10

Thermal

FI
10

Flare

Natural gas supply

Dwg. 4

FT
Thermal

11
FI
11

M

FT
12

FI
12

Biogas to
compression
Dwg. 6

Effluent
de-watering

Biogas from
compression
Dwg. 6

Gas distributor Gas distributor Gas distributor

FI FI FI
13 14 15

M

PT
16

PIC

16

PI
16

PG
24

LT
17

Radar

LIR

17

H

L

RTD RTD RTD

TG
22

TG
23

TG
21

(Zone 1) (Zone 2) (Zone 3)

Grade

FT

FI

Thermal

18

18

AIT
19

AIT
20

NDIR -- CO2 NDIR -- CH4

AIR
19 20

AIR
Modbus RTU

RS-485 serial

PG
27

Lifts @ 8"WC

PSV-28PSV-29

file i0015r

Question 10

Isomerization feed flow control loop

FT
733

23

24

Under C-5

Red

Black

733
FI Red

Black

Red

Black

Red

Black

Under C-5
733

Fail closed

Red

Black

13

14

15

16

41

42

43

5

6

Isomerization unit instrument shelter

ISOM-FTB-18

ISOM-FTB-18

Note 1

+24VDC10

11

12

19

20

FTA-HLAI

FTA-AO

FI
733

FO
733

FC
733

Cont. on loop #
Isom-747

Red

Black

Red

Black

Red

Black

Blue

Red

Black

Red

Black

Red

Black

Tag: FT-733
Wire Pair

Wire Pair
Tag: FV-733

FV

Cable: ISOM-18

Cable: ISOM-18

Tag: FV-733

Pair: 4

Pair: 5

Tag: FT-733
Wire Pair

Wire Pair
Tag: FV-733

ISOM-M-3

ISOM-M-3

AM14

AM9

Cable: AM9

Cable: AM14

Triad: 8

Pair: 12

Tag: ISOM-M-78

Tag: ISOM-M-51

Redundant AI
Node 7
Module 29
Slot 12

Redundant AO
Node 7
Module 12
Slot 10

TB2

TB2

25

26

Notes:
1. Field junction box circuit as per refinery

SP

PV

Out

Range: 0 to 125 "WC
Note 2

2. All square-root characterization in
transmitter, not DCS.

Note 3
3. Field indicators located at ground level,

near manual bypass valve.

Node 7
Reg Ctl
Slot 41

Under C-8

Loop: Isom unit feed flow

standard Equ. S-49 ; R = 10 Ω

Tag: FT-733

Wire Pair
Tag: FI-733

file i0009r
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Question 11

Reactor temperature control

Field
panel

Field process area

Tag number Description Manufacturer Model Calibration Notes

Loop Diagram: Revised by: Date:

TB27

P5 Field
panel P30

3

4

TB40TB12

2

3

20

21

DCS cabinet

Steam

C
ondensate

Reactor

Feed in

P
roduct out

TT
37

TE
37

A

B

C

D
Wht

Red
Red

Wht

TY
37

TV-37

G 22 5

15-A

Reactor 15-A temperature control

10

11

G

20

21

22

6

7

8

7

8

9

+24 VDC

Red

Blk

Red

Blk

FTA-AO

FTA-AI

TIC

37

TE-37

TT-37

TIC-37

TY-37

TV-37

4-wire platinum RTD Chromalox 100 Ω , α = 0.00392

Smart temp. transmitter Rosemount 3244 100-250o F , 4-20 mA Direct action

Redundant AI/AO
Cbl 20

Cbl 21

Cbl 1

Cbl 3

Cbl TV-37

Cbl TT-37

Red

Blk

Red

Blk

Red

Blk

Red

Blk

Red

Blk

Red

Blk

1

2

Node 9
Module 31

Slot 1

Node 9
Module 32
Slot 4

DCS controller

I/P transducer Fisher 546 4-20 mA , 3-15 PSI Direct action

Steam control valve Fisher

Honeywell PM

Easy-E Air-to-open3-15 PSI

Reverse action

Tony Kuphaldt Nov 20, 2012

A.S. 20 PSI

file i0010r
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Question 12

Retort temperature monitoring

+

-

250Ω

+

L1

L2

G

ES 120VAC
60 Hz

Field
panel

Field process area

Tag number Description Manufacturer Model Calibration Notes

Loop Diagram: Revised by: Date:

8

9

TB64 TB27

15

16

250 Ω resistor n/a +/- 0.1 %

1-5 VDC

Control roomP5 Field
panel

14

14

CBL 9 CBL 41

P30

CBL 22
3

4

TB40

TT

10

11

+

-14
TI

CBL 10

14a
14b

TY-14a,b

TIR-14

TYTY

TI-14

+

-

14
TE

TE-14 Type K thermocouple Gordon Ungrounded tip

Local indicator 500 - 1000o F

#3 retort temperature

TT-14 Temperature transmitter Rosemount 444 500 - 1000o F
4-20 mA

EurothermPaperless chart recorder

1 - 5 VDC

TIR

ES +28 VDC

ES DC Gnd

250Ω

Downscale burnout

Lawrence T. Smith Jan 23, 1998

file i0011r
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Question 13

pH neutralization system with split-ranged control valves

Tag number Description Manufacturer Model Calibration Notes

Field panel

Controller

I/P transducer

I/P

ES 120 VAC

1

2

4-20 mA

1

2

Siemens PAC 353 1-5 V

Fisher Easy-E 3-15 PSI

3-15 PSIFisher

H

N

3

4

22

21

19

18

5

6

546

Reverse-acting control

Red

Blk

Red

Blk

Red

Blk

Red

Blk

Wht/Blu

Blu Blu

Wht/Blu

Cable 3, Pr 1

Cable 3, Pr 2

Wht/Org

Org

Org

Wht/Org

Blk

Red

Blk

Red Blk

Wht

Red

Blk
Red

Blk

Control panelJB-1

1

TB-1

1

2

3

4

P

I/P Red

Blk

1a P
1a

1b
1b

TB-1 TB-2

TB-2

I/P transducer Fisher 546

Fisher Easy-E 3-15 PSI

3-15 PSI

Air-to-open

Air-to-open

Red

Blk

Loop Diagram: pH neutralization system

Process area

Date: April 1, 2007Revised by: P.H. Nernst

AE-1 pH probe Mettler-Toledo n/a

AIT-1 pH transmitter ABB 5000

AICAIT
Blk

Wht

AE
1

L1

L2
20

21Wht

Blk
Blk

Wht

Breaker 11

ES 120 VAC
Breaker 5

0-14 pH

0-14 pH

Caustic supply

Acid supply

AY

AY

1

AIC-1

AY-1a

AY-1b

AV-1a

AV-1b

Caustic control valve

Acid control valve

12-4 mA

12-20 mA

AV

AV

Tube AV-1a

Tube AV-1b

Cable AV-1a

Cable AV-1b

Cable AT-1Cable AT-1

Cable AY-1

250 Ω

Reverse-acting, 176 Ω coil

0-100%
4-20 mA

Direct-acting

Direct-acting, 176 Ω coil

file i0012r
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Question 14

Temperature control system with split-ranged control valves

Tag number Description Manufacturer Model Calibration Notes

Field panel

Controller

I/P transducer

Control valve

I/P

ES 120 VAC

TT1

2

Temperature transmitter Rosemount 4-20 mA

TE

1

2

7

Siemens PAC 353 1-5 V

Fisher Easy-E 3-15 PSI

3-15 PSIFisher

H

N

3

4

22

21

19

18

TY

5

6

TIC

TV

546

Reverse-acting control

Thermocouple Omega Ungrounded tip

Red

BlkRed

Red

Blk

Red

Blk

Red

Blk

Wht/Blu

Blu Blu

Wht/Blu

Cable 3, Pr 1

Cable 3, Pr 2

Wht/Org

Org

Org

Wht/Org

Blk

Red
Blk

Red

Blk

Wht
Red

Blk

Red

Blk

Control panelJB-1

80-120o F

1

Blu

Type T

3144 80-120oF

TE-1

1

TB-1

1

2

3

4

P

TT-1

Cable TT-1 Cable TT-1

80-120oF

80-120o F

I/P

TYTV Red

Blk

1a P
Tube TV-1a

1a

1b

Cable TY-1a

Cable TY-1b
Tube TV-1b

1b

Cable TY-1

TB-1 TB-2

TB-2

TIC-1

TY-1a I/P transducer Fisher 546

Control valve Fisher Easy-E 3-15 PSI

TV-1a

TV-1b

TY-1b

Hot water

Cold water

supply

supply

3-15 PSI Direct-acting calibration

Reverse-acting calibration

4-20 mA

20-4 mA

Air-to-open

Air-to-open

Red

Blk

1

Loop diagram: Bio-reactor temperature control Revised by: Leroy Jenkins

Processing room

Oct 12, 2001Date:
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Question 15

Fuel gas receiver pressure control loop

23

24

Under C-5

Red

Black

Red

Black

Red

Black

Red

Black

Under C-5

Fail closed

Red

Black

13

14

15

16

41

42

43

5

6

Note 1

+24VDC10

11

12

19

20

FTA-HLAI

FTA-AO

Cont. on loop #
Isom-747

Red

Black

Red

Black

Red

Black

Blue

Red

Black

Red

Black

Red

Black

Wire Pair

Wire Pair

Pair: 4

Pair: 5

Wire Pair

Wire Pair

AM14

AM9

Cable: AM9

Cable: AM14

Triad: 8

Pair: 12

Redundant AI
Node 7
Module 29
Slot 12

Redundant AO
Node 7
Module 12
Slot 10

TB2

TB2

25

26

Notes:
1. Field junction box circuit as per refinery

SP

PV

Out

Range: 0 to 125 "WC
Note 2

Note 3

Node 7
Reg Ctl
Slot 41

Under C-8

Wire Pair

FTA-AO Slot 10

TB2

Redundant AO
Node 7
Module 12

21

22

AM9
Red

Black Cable: AM9

Red

Black

Wire Pair

Pair: 13

Red

Black

Under C-5

Red

Black

Loop: fuel gas receiver pressure control

MolSiev unit instrument shelter

MOLSV-M-1MOLSV-FTB-3

PT
528

528
PI

528a

528b

528a

528b

528

528

AI

AO

Tag: PT-528

Tag: PI-528

Tag: PV-528a

Wire Pair
Tag: PV-528b

Fail open

Under C-11

standard BP I.5.22-f

2. Configured for linear characterization.

Tag: PT-528

Tag: PT-528

Cable: MOLSV-10

Pair: 6

Cable: MOLSV-10

Cable: MOLSV-10

Tag: PV-528a

Tag: PV-528b

Tag: PV-528b

Tag: PV-528a

MOLSV-M-1

MOLSV-M-1

7

8

17

18

AO

Tag: MOLSV-23

Tag: MOLSV-24

Tag: MOLSV-24

MOLSV-FTB-3

MOLSV-FTB-3

27

28

PV

PV

Flare vent valve

Nat. gas make-up valve

3. Field indicator located at ground level. PC

Note 4

Note 4

4. Control valves are excusively split-ranged,
both fully shut at 50% controller output.
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Question 16

Reactor temperature control loop

Reformer unit control room

TT S

O135
TE

135

AS 20 PSIG

P
I

S

1

2

2

1

AS 100 PSIG

TI

TV
135

Reformer unit shelter

135a

135b

TI

TIC
135

S

O

I

AS 20 PSIG

S

vent

3

4

11

12

TSH

135
NC

C

ES 120 VAC
Breaker #4

TY
135

In3

Com

AC
Out5

TAH
135

DE

NE

22

23

A B

H

N

H

N

In

I

Trips @
13.5 PSI

100-250 oF

ATO

97

Loop: Reformer reactor #2 temperature

file i0016r
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Question 17

Generic loop diagram for Perry Center salmon hatchery wet lab field panels

Tag number Description Manufacturer Model Calibration Notes

ES 120 VAC

Red

Blk

Red

Blk

Process area

Blk

Wht

Loop Diagram: Salmon Hatchery wet room generic loop

Field Panel FP-x

NT
30x

NE
30x

From field
panel disconnect

1 2 3 4

1A

Blk Wht Grn

NIR

a

b

21

22

23

24

25

26

27

28

11

12

13

14

15

16

17

18

1A

10

30x

PS-1

120 VAC

24 VDC
1 amp

L1 NIN0+

IN1+

IN2+

IN3+

IN0-

IN1-

IN2-

IN3-

Blk Wht Grn

IN0+

IN1+

IN2+

IN3+

IN0-

IN1-

IN2-

IN3-

1762-IF4
analog input card

L1

L2/N

NIR-30x

Allen-Bradley ML1100 1762-IF4 input
4-20 mA

Scaled register F8:x

NE-30x Sensing element

NT-30x Transmitter Rosemount ??? input
4-20 mA output

Blu Blu Blu

Blu

Date: December 9, 2013

Blu

Blu

Blu

Blu

Blu

Blu

Blu

Blu

expansion slot 1

1762-IF4
analog input card
expansion slot 2

Cable NT-30x

NY-30x PLC

AutomationDirect C-More

IP = 169.254.10.x

30x

NY

Ethernet

Mask = 255.255.0.0

HMI touch-panel

800 mA
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Answers

Answer 1

Answer 2

Answer 3

Answer 4

Answer 5

Answer 6

Answer 7

Answer 8

Answer 9

Answer 10

Answer 11

Answer 12

Answer 13

Answer 14

Answer 15

Answer 16
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Answer 17

AT-310 loop diagram for Perry Center salmon hatchery wet lab pH measurement

Tag number Description Manufacturer Model Calibration Notes

ES 120 VAC

Red

Blk

Red

Blk

From field
panel disconnect

1 2 3 4

1A

Blk Wht Grn

21

22

23

24

25

26

27

28

11

12

13

14

15

16

17

18

1A

10 PS-1

120 VAC

24 VDC
1 amp

L1 NIN0+

IN1+

IN2+

IN3+

IN0-

IN1-

IN2-

IN3-

Blk Wht Grn

IN0+

IN1+

IN2+

IN3+

IN0-

IN1-

IN2-

IN3-

1762-IF4
analog input card

L1

L2/N

Allen-Bradley ML1100 1762-IF4 input
4-20 mA

Rosemount 4-20 mA output

Blu Blu Blu

Blu

Date: December 9, 2013

Blu

Blu

Blu

Blu

Blu

Blu

Blu

Blu

expansion slot 1

1762-IF4
analog input card
expansion slot 2

AT
310

310
AE

310

Cable AT-310

4-10 pH input

Scaled register F8:2

AE-310

AT-310

AIR

310

AY

AY-310

AIR-310

pH transmitter

Combination pH electrode

PLC

AutomationDirect C-More

IP = 169.254.10.1

10

7

8

3

4

5

Temp compension set for manual = 45 deg F

HMI touch-panel

Loop Diagram: AT-310 pH measurement of Bank C egg trough water

Field Panel FP-1

16

15

Ethernet

Bank C water trough

Mask = 255.255.0.0

800 mA

3081
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