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I The Challenge

- The plant has been in service for over 50 years
- Compressor controls are a mish-mash of deferent vendors on various states of obsolete hardware

- Many of the experts have retired and few were in the pipeline to replace them
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In the beginning, we built a plant

crsom <D )

to plant air
header

i

i

3 stage
Dresser-Clark :

Building #1

3 stage
Dresser-Clark

Approx. 1000 feet

Jgrﬁgitg > To other

v Chemical Processing Units

Customer's Plant
Separate Control System



I ACCELERATING
INNOVATION

Then the plant grew
Letdownd%— >«

to plant air
header

uuuuuu

3 stage i " N
Dresser-Clark H Dresser-Clark H Dresser-Clark " Dresser-Clark

L}
SR syt putyl U oyt SRR Mottty PR gt RS

Building #1

3 stage

Approx. 1000 feet

€.
ﬂ?rggitg > To other

v | Chemical Processing Units

Customer's Plant
Separate Control System



And grew

EMERS0ON EXCHANGE 2025

d) ACCELERATING
INNOVATION

Let down 4—‘—-@—

to plant air
header

©
©)
OL .

©,
©

3 stage
Dresser-Clark

Building #1

3 stage
Dresser-Clark

(e mm e

(e mmm -

| [ To other

©,
@

3 stage
Dresser-Clark

mmmmmmm—

Chemical Processing Units

@
2
= 3 stage
2 ] Dresser-Clark___
5
a
Qo
<
Target
90 psig
\ 4
115 psig
A

Approx. 500 feet

Customer's Plant
Separate Control System

10

4 stage

Building #2

Atmos




And grew

3 stage
Dresser-Clark

~EOEDED 115 pei

©
©

(e mmmm-

3 stage
Dresser-Clark

e mmmm -

Building #1

3 stage
Dresser-Clark

Approx. 500 feet

Customer's Plant
Separate Control System

> To other
Chemical Processing Units

_____________________________________________

________________________________________________

=
3
[=]
7]

3 stage
Dresser-Clark

©)
e
®
©
DR

===

Let down 4—@—
to plant air :
header :
©
2
o
o
o
x
o
a
Q.
P
Target
90 psig
\ 4
A
Let down 4—1—@—
to plant air
header

11

4 stage

Building #2

EMERS0ON EXCHANGE 2025

ACCELERATING
INNOVATION



And grew

to plant air
header

Let down
to plant air
header

12

Let down 4—@—

Approx. 1000 feet

3 stage
Dresser-Clark

EDEIED 115 pei

or

@
@

(=
e

3 stage 3 stage
eeeeow.....DresserGlark .. Dresser-Clark _____ ________:
Building #1
e o o

€).

[ To other
| Chemical Processing Units

A

Approx. 500 feet

Customer's Plant
Separate Control System

®
@

emm——— e

_____________________________________________

3 stage

Dresser-Clark

.

Building #2

EMERS0ON EXCHANGE 2025

ACCELERATING
INNOVATION



I ACCELERATING
INNOVATION

The controls were varied

Compressor controls were relay based
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The controls were varied

Newer units used Allen-Bradley PLC 5s or Control Logix
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But the individual compressor surge protection and over all header control
were handled by Air Misers from Compressor Controls Corporation
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Latency in data

* Operations faced process upsets and
downtime due to:

* Lack of compressor trip recording data

in a central location.

« CCC’s "Black Box" intellectual logic,
which limited visibility and
troubleshooting.

» Time lag between initiating event
occurrence and when it gets to a
central data warehouse
Avena OSI PI
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I The Challenge

The Legacy System is a “Black Box™...

ALPEK needed help...

How to keep the compressors running at peak performance during hot summer months and maintain steady
pressure in the main air header.

— CCC’s "Black Box" intellectual logic, which limited visibility and troubleshooting.
— Requires specialized training to understand how the parameters are set in the Air Misers.

— Requires heavy reliance on the vendor for support.

How to reduce long downtime due to process upsets due to lack of high accuracy timestamped compressor trip
data.

The required solution needed to:
« Offer the same functionality as CCC.

* Provide fully transparent and accessible logic for better troubleshooting and reliability.
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Standardize the control platform for each compressor

Working with Robert E. Mason (REM)
Alpek Polyester’s Emerson Impact Partner...

Designed and built a standard control panel that would work with
any compressor on site.

It included:

A redundant MQ controller and classic M-series I/O for basic
compressor control

* An AMS 6500 ATG vibration machine protection rack

» SOE cards to record trip information from the ATG rack and from
critical equipment like the high voltage starter.
(events are timestamped at DeltaV controller time resolution)

A VIM2 card to data mine from the ATG rack to present the data to
the operator at near real time speed.
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Standardize the control platform for each compressor
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But what about the air header control?
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Jose Arguello The Solution: SmartProcessTM Compressor Control by DeltaV
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I The Solution

SmartProcess™ Compressor Control by DeltaV

ALPEK decided to replace the CCC controls with Emerson's SmartProcess™ Compressor Solution running on a
standard DeltaV MQ controller.

A four-phase program was initiated in October 2021 to migrate the controls of seven centrifugal air compressors
operating in parallel.

The goal was to transition from the legacy CCC control to the new Emerson solution.

The first air compressor migration was commissioned in March 2022, utilizing:
— Emerson's SmartProcess™ Compressor Solution
— Emerson's EnTech Toolkit

— AMS 6500 ATG vibration monitoring and protection

23
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The Solution

SmartProcess™ Compressor Control by DeltaV Solution Diagram
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I The Solution

SmartProcess™ Compressor Control by DeltaV

AIR_AS_1 RC
Configurable parameters
Z, compressibility 1.000
° AU tO m ated |Oad/u n |Oad/E S D A, flow device geometric coefficient 60.0 180
T NORM, normal temperature, K 273.0
. . P NORM, normal pressure, kPa 101.3
® LI m Itl ng LOOpS T STD, standard temperature, K 288.0 U
P STD, standard pressure, kPa 101.3
Ro universal gas constant 8.314 o
¢ Load COﬂthl Molecular Weight 28.960 '
Calculated parameters
Gas Density, kg/m~3 1.153 120
- Fal I baCk Q ACT, actual flow, m*3/hr 94.2 ’
W, mass flow, kg/hr 108.6
Q NORM, normal flow, Nm#3/hr 84.0
- LoadShare QSTD, standard flow, Sm”3/hr 887 100
Isentropic Exponent 1.403
Polytropic Efficiency 0.759
- Header Pressure Control Polytopic Head, K/kg 2345 &
Re, compression ratio 6.90
Hp, reduced polytropic head 2.85
- Load Bala nCe q*2, reduced flow squared 0.0299 6.0
Measured parameters
! Differential pressure, kPa 28
° AntI-S U rge ContrOI Suction pressure, kPa 95.0 il
Suction temperature, K 287.1
. . . Maotor Current, A 492.6
- Operatlng POInt CalCuIatIOn Discharge pressure, kPa 6554 20
Discharge temperature, K 2964
Antisurge valve output, % 56.1

— Dynamic Compressor Mapping

0.01 0.01 0.02 0.02 0.03 0.03 0.04 0.04 0.04 g2

i
b
=
L

q2 W Q Q NORM | Q STND
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I The Solution

SmartProcess™ Compressor Control by DeltaV

26

Configurable parameters

Calculated parameters

Measured parameters

AIR_AS_1

RC

Z, compressibility

A, flow device geometric coefficient

T NORM, normal temperature, K
P NORM, normal pressure, kPa
T STD, standard temperature, K
P STD, standard pressure, kPa
Ro universal gas constant
Molecular Weight

Compressor
Surge Line (Valve
After Surge)

1.000
60.0
273.0
101.3
288.0
101.3
8314
28.960

Gas Density, kg/m*3

Q ACT, actual flow, m»3/hr

W, mass flow, kg/hr

Q NORM, normal flow, Nm~3/hr
Q STD, standard flow, Sm*3/hr
Isentropic Exponent

Polytropic Efficiency

Polytropic Head, ki/kg

Rc, compression ratio

Hp, reduced polytropic head
g2, reduced flow squared

1.153
94.2
108.6
84.0
88.7
1.403
0.759
2345
6.90
2.85
0.0299

Control Line (OP

Differential pressure, kPa
Suction pressure, kPa
Suction temperature, K
Motor Current, A
Discharge pressure, kPa
Discharge temperature, K
Antisurge valve output, %

Compressor Performance Line

2.8
95.0
287.1
492.6
655.4
596.4
56.1

Setpoint)

0.04 0.04

q2
Q QNORM QSTND

OP (Operation
Point)
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Var01  VIM_KCO01.CTA_KC_IO_1/PS_RAW PS_RAW

psig

CTA_KC_IO_1 PS_RAW EGL000018BX.dat 02/22/2023 15:04:42

14.76
14.59

/T Suct

on

- A

14.43

14.27

14-1 1 . T T T T T T T T T T T T T T T T T I T 1 I
1130.0 1135.0

1145.0 1150.0

Sec

Var03  VIM_KCO01.CTA_KC_IO_1/PD_RAW

psig

CTA_KC_IO_1_PD_RAW EGLO000018BU.dat 02/22/2023 15:04:42

131.0

122.2

chAar
Ul 1Al

113.45
104.6-]
95.84+—— P

1130.0

fa Val
HU

<

1135.0 Syne. View

inch H20 Var 02
11.27

VIM_KC01.CTA_KC_IO_1/DPO_RAW

Cursor : Plot 3 [Var 02 VIM_KC01.CTA_KC_IO_1/DPO_RAW]

Date:
Time:
X Val:
Y Val:

Plot 1
22-Feb-23
156:23:38.000

Plot 2
22-Feb-23
156:23:38.000

Plot 3
22-Feb-23
15:23:38.000

Plot 4
22-Feb-23
15:23:38.000

1150.0
Sec

1136 1136 1136 1136

14.1806 130.598 8.29204 92.6712 02/22/2023 15:04:42
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5.64-]

2.82

0.00
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none Var 12 VIM_KC01.FCCA2341/PIDCONTROL/OP )

N\

FCCA2341_PIDCONTROL_OP EGLO000018CE.dat 02/22/2023 15:04:42

126.6

N
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_,...-—
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1130.0 1135.0

1150.0
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I The Solution

Surge Testing and Tuning (EnTech ToolKit Analyse)

Var 07 FCCAZ441-PIDCONTROL/PIDT.SP_WRK KD-01 {CTA #d) Antisurge Control FCCA2441-PIDCONT ROLPID_SP_WRHK KD-01 {CTA 4} Antisurge Control EGLO000IFD... 040372024 10:25:48

Var 06 FCCA2441-PIDCONT RO LIPIDT PV KD-01 [CTA #4) Antisurge Contrel FCCAZ2441-PIDCONT ROLADY _PV KD-01 {CTA 4} Antisurge Control EGLOI0MMIFC dat  04/03/2024 10:25:48
Var 05 FCCA2441-PIDCONT RO LIPIDT.OUT KD-01 {CTA #4) Antisurge Control FCCA2441-PIDCONT ROLPAID _OUT KD-01 (CTA 4} Antisurge Control EGLO00M043FE. dat  04/03/2024 10:25:48
Var 19 HCCA2442-A01 ROBK KD-01 ([CTA #4) Inlet Vale Control HCCA242-A01_RDBK KD-01 (CTA 4} Inket Valwe Control EG LOOD043FP.dat  04/03/2024 10:25:48

Time Series

1?5?;.]: 1?5'.’;- UJ;{;:'{I}J;- 10[:; CO trOI Line (SP)

1?11.11? 1700 B-B.Mé ﬂﬂ.ﬂ; /W\ I\S Con_t_lcel_\vle o .

5% 10 I I IO /4 I . S R Y-
[ o
: | N\l

|

150.04 1500 60004 500

m.né 1450 53.1}11? mmg /_\»__‘ L LC C\)utpui
135.0 1350 m.uﬂné 200 AS / I\\f—“—““"_""‘—’“h
130.0 1300 5:.1}1}% 100 O Ut Ut \‘—\f_“"""-"-"_""—‘-'—"‘w&-. PN N

12'5‘.“ : 125.ﬂ_ H.M: n.ﬂ ] T T T T 1T 1T 1T 11 T T T T 1T T 1T 11 T T T T TT T T 1 T TTIT T TTT T T T T 1T 1T 1T 1T 1T 17T TTIT T T T T T TT T T T T 1T 1T T 1771 T T 1T 1T 1T T T1TT1T1 T T T 1T T 1T 1T 171 T T 1T TTTTTT
2550.0 2600.0 2650 0 2700.0 27500 2800 0 28500 9000 7950 0 30000 3050.0
Var07  VarD6 WVar05  Var1d Sec
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I The Solution

Surge Testing and Tuning (EnTech ToolKit Analyse)

Var 14 PCCA2442-PIDCONTROL/PID2.5P_WRK HKD-01 {CTA #4) Load Control PCCA2442-PIDCONTROLPID2_SP_WRK KD-01 {CTA 4} Load Control EGLOD004... 0440372024 10:25:48
Var 13 PCCAZ442-PIDCONT ROL/PIDZ. PV KO- [CT A #4} Lead Control PCCAZ442-PIDCONT ROLPIDZ_PV KD-01 (CTA 4} Load Control EGLOODM43GC . dat  04/03/2024 10:25:48
Var 12 PCCAZA42-PIDCONT ROL/PIDZ.OUT KO- [CT A #d} Load Control PCCAZ442-PIDCONT ROLPIDZ_COUT KO-0d (CTA 4} Load Control EGLOC0043GE... /03,2024 10:25:48
Var 01 FCCA2441/AS_OUT KO- [CT A #4) Antisurge Contro | Cutput FCCA2441A5 OUT KD-01 ({CTA 4} Antisurge Control Cutput EGLO00043HU dat  04/03/2024 10:25:48
Time Series
psig Ps i Y Out % Out
121.0 5 1210 42 M) 1000 7S Y 1 1
: ] ' CC Output
i i | :

1205 1z05] 4100 800 5 —— —]
I I I AN \ L
120.0 ] 1200 ﬂ,u.nn: 800 i \‘1 x /,,
1954 1185] 33.00] 700 1_\1_& _H_hhh_""‘l J/_,.-‘-'-

] ] ] o / \
113.0] 1130 3800 600 e e e

T v Sl | Local Discharge

118.0] 1180 3600]  400] _ o,
' { {Local Dischdrge 7 Pressure

{Pressure

17.04 11704 3400] 200

IO NS B mg(Limit Control SP) Load Control Verification
I O (Out of the Header)

11ﬁ{|: 1"5“' EI{H}: n.n-llllllllllllllllll|||||||||||||||||||||||||||||||||||||||||||

——

1754 1754 3500 300

4500.0 4550.0 4600 0 4650.0 4700.0 47500 48000 4850.0 4900 0 43500 5000.0
Varid  Var1? VariZ  Var®d Sec
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I The Solution

Surge Testing and Tuning (EnTech ToolKit Analyse)

Var 07 FCCAZ441-PIDCONTROL/PIDY . SP_WRK KD-01 {CTA #4} Antisurge Control FCCA2441-PIDCONT RO LPIDT_S5P_WRK KD-01 {CTA 4} Antisurge Control EGLO000MAFD. .. 040352024 14:33: (4

Var06  FCCA2441-PIDCONTROLIPIDY.PV KD-01 (CTA #4) Antisurge Control FCCA2441-PIDCONTROLPID1_PV KD-01 (CTA 4) Antisurge Control EGLO00044FC. dat  04/03/2024 14:33:01
Var05  FCCA2441-PIDCONTROLIPIDY.OUT KD-01 ([CTA #4) Antisurge Control  FCCA2441-PIDCONTROLPIDY_OUT KD-01 (CTA 4} Antisurge Control EGLOD0044FB.dat  (4/03/2024 14:33:01
Var18  HCCA2442 AO1.RDBK KD-01 (CTA #4) Inlet Valve Control HCCA2442- A01_RDBK KD-01 (CTA 4} Inlet Valve Control EGLOD0044FP.dat  04/03/2024 14:33:01
Time Series
% % %Out %
12007 12007 20007 3900 ~NT
: : : — OF e

7Sy TSy 1800Y 3800ges MM j—_‘_r_jf

1504 1150 1600 37.00 w‘\ f/’:{ — %

125] 1125 14.00] 3600

> Control Line

110.0d 11004  1z200d 35004

107.5  1075{ 10.00] 3400

105.04 1050  £00] 33001

1025{ 1025 500 3200

- Compressor

5 ] ) e | Surge Line
w5 ws{  zoo{ 3000 e il i e

g-ﬁ'ﬂ: 83 0- ‘I}{H}: IB.M-IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

10004 1000] 400 31003

4850.0 4300.0 4350 0 5000.0 5050.0 51000 51500 5200.0 5250 0 53000 5350.0
Var07  Var06 Var05 Var19 sec
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I Agenda

Jose Arguello The Solution: Load Control
Jose Arguello The Solution: Load Balance

Jose Arguello The Solution: Master Header Pressure Control

33



I ACCELERATING
INNOVATION

I The Solution

Load Control

* Main PI control loop. .
Pressure Surge line Network (process)

* On Fallback Mode each compressor main Pl ratio

Control loop switches to control local Discharge : N
Pressure. e LOWEE fimit

Pressure

-------------------------------------------------------

setpoint

resistance Local Discharge Pressure limit

e
e,
-
"y

* On LoadSharing Mode each compressor main Pl
control is bypassed and reads the output from
Master Header Pressure Control. N2~

 Limiting Loops (Local Discharge Pressure, Motor N1 . Choke
Power, Header Pressure). Flow

v

» Automated load/unload/ESD sequences.

* Linearized Load Control.
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I The Solution

Load Balance

« Calculates Average Control Line from
all compressors in Load Share mode
and compensates proportionally on
each Load Control output to reach
same distance to Control Line in Load
Share Mode.

« Temporary Low Clamp set on TV/IGV
when Master Control drives
compressors near control line.
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The Solution

Master Header Pressure Control

« Master Pl Controller.

* Main Feedback control loop (Header Pressure) is assisted by
feedforward control (demand flows).

* Qutput of Master Pl Controller is propagated proportionally to
each Compressor’s Throttling valve /Inlet Guide Vane on
LoadShare Mode.

« Gain Scheduling provided for each Compressor Load Control
on LoadShare Mode.

+ DeltaV Splitter box functionality with native signaling between
Master Control and each Compressor Local Control.

36
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Header Master
Pressure PI Controller To individual
CMP LB/LC
PV ouT module
——|FF 7
Demand
Flow



I EMERSON EXCHANGE 2025

ACCELERATING
INNOVATION

I Results



EEEEEEEEEEEEEEEEEEE

d) ACCELERATING
INNOVATION

I Agenda

Chris Williams Results

38



I EMERS0ON EXCHANGE 2025

ACCELERATING
INNOVATION

179 KG01 (CTA #5)
0.5 mils Load

o

es u s 07 mis
[_OK ] [_OK ]
KG-01

06 mils Inlet *alve Control

oK 5502 E AntiSurge Yalve Control
Run

KG-01 ‘ KG-01

for motor details 06 mils

See below
 Better Visibility on current
compressor status

OK

>

Surge Control

E OF: 15269
SP: 112.00

* Surge Count 0 RESET

THRD
STAGE

FOURTH
STAGE

Proximity to

Jpen
- Su rge Air Header
KG-20 KG-21 KG-23
Stage 1 Thrust Bearing Stage 3 Thrust Bearing SCFM
136 ° 134 °F | 1163 psig | | 1162 psig |

i = i

= B = KG-01 (CTA #5)

|01 ins | ~
0.1 infs 2 Air Balance |
01 infs 0.1 infs .
T Control Cabinet CC_KGO1 = =
(oK ] [ OK | L A
N - Header/Fallback Remote Stat  Aux Oil Pump
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- ©<]> “Running ﬁ @ Running
True F|rSt 186  °F ATG-0K E A @ __Enahled
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 Better Visibility on current
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compressor status

FCCAS502

Confgurable parameters

 Z, compressibility
A A flow device geometric coefficient
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T NORM, normal temperature, K

P NORM normal pressure, kPa

T STD, standard ternperature, K

P STD, standard pressure, kPa

Ro universal gas constant

Molecular Weight

Calculated parameters

Gas Density, kg/m*3

Q ACT, actual flow, m*3/hr

YW, mass flow, kg/hr

Q NORM, normal flow, Nm*3/hr

Q STD, Standard flow, Sm*3/hr

| lsentropic Exponent

Polytropic Efficiency

|_Polytropic Head, kJ/kg

Rc, compression ratio

~ Hp, reduced polytropic head

q"2, reduced flow sguared

Measured parameters

Differential presure, kPa 16
Suction pressure, kPa 101.4
Suction temperature, K 2969
Motor Current, A

Discharge pressure, kPa 906.3
Discharge temperature, K S
Antisurge valve output, % 0.0

SOS Line
Step

response

User Set
Control Line
PID action

Compressor's
current
Operating
Point

35 04 045

Q_NOrMJQ_STND
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Results

Familiar DeltaV DCS faceplates for
the load control valve and for the

antisurge controller e =
Foceplate |
- FCCASS02?
LOADSHARE e KG-01 (CTA #5) Antisurge Contr

PCCAS700 | AUTD mManNuaL | |

Ki3-01 (CTA #5) Load Cont
R e even] | (I ©| x
| AuTD mManuaL | [ 0.0 | PCCA2612
| | ar, o CTA Process Air
HEADER  LOCAL | POWER 1000 _ 300, Header Master
— Pressure Control :
[auTo - Standard tuning constants
Y Yo .
qo0_100g : Baa | o Dol
I I - "E"”' RS AUTO | I PCCA5700 5%
_ ) - 2 112.00 : kG-01 (CTA #5) Load Contral
i = itzm i |- AUTO FID | LD | Misc |
= - - 114.9 Tuning
= — =N — =] — : Parameter HEADER LOCAL POWER
= — 0.0 00 = R=id Gain 0.50 0.50 0.07
- - — I— Resat b.0|s 3.3 s 1.5 s
_ Posit B — .
2l osition [N = sp115.0 Rate 0.0)s 0.0]s 0ds
“ m el P4 Filter TC 0.5(s 0.0 s 05| s
0 00 s RESET | | o Ot L2 SP Filter TC 0.0]s 0.0 s 0.0)s
position [KLN % | BESEL] c SP Rate DN 1.0/EUfs 1.0/EUfs 50/EU/s
“ m RESET | | Alarm: SP Rate P 1.0/ELs 0.1/ BUfs S0/ ELs
. I Deadband 0. 0.0 0
unit: CTA_KG [T] Unit: CTA_KG 1] | R Gan 1.00 1.00 1.00
Pl T =l =i Pl T = =14 & ] =]
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Results e e e Fm———————————————————— |
Module Dezciplon: TRIPLE PID ———————________________L’
ar —— — — — — — — !
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| e ||
|| m mmr—r|
I R y [EL. ot [ f—
aR I“ —A o [ —
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y e T - g
- . LIl | A ECE_R e _OUT D T o JR (S
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m] 1 A ERRCR [ [— L BRTeL L) [
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Il " TREh D ]
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| [~ PIDZ_ERROR
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| PIDZ

L Bk R BRTE LT
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[ FF_vEL ERROR [ 'm ouT | T LMITING_ACTWE
I Po_mamw ) rh LH_hOKETOR |

JEHULETE CUT Lo gcT [

[ ME_h_ D CUT BECT |

[~ TREMEL wi0

FO_LM_=P rl e

|
|
I LM
INZ_SALE Jl | P ATRLE LE_PID3 !! I m_bx
|

[ ouTLOLH 'm ouT | iz
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RIb_TRE LAz ] U#50 bF BKEALOWR [ BT
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Results

 Since code is accessible,
you can build custom
graphics so you can see
the data you want how you
want to see it
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Go to Graphic

i
i
i
i
i
i
i

KCO1 (CTA #1)

Load

Inlet Walve Control

Go to Graphic
KB-01 (CTA #2)
Load

Inlet Walve Control
Run

Go to Graphic

KA D1 (CTA #3)
Load

Go to Graphic
KD.01 (CTA #4)
Load

Inlet Walve Control Inlet Yalve Cantrol
Run Run

XD
XD

pcl 77.11%|Bias -5.7

pc| 62.680%|Bias 0.0

Go to Graphic
KG-01 (CTA #5)
Load

Inlet Walve Contral
Run

B

dXD

pc| 68.76%|Bias -14

Go to Graphic

KHO1 (CTA #6)

Inlet Walve Control

0%
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Go to Graphic

KI01 {CTA #7)
off

Inlet Walve Control

45D

0%

Surge Control

OF: 130.86
SP: 110.00
E: 2062

AntiSurge Valve Control

Run

H_

Surge Contral
OP: 13247
SP: 110.00

E: 2312

AntiSurge Valve Control

AntiSurge Valve Control AntiSurge Valve Control AntiSurge Valve Control
o

Surge Control
OP: 131.94
SP: 110.00

E. 222

Surge Contral

OP: 138.34
SP: 115.00
E. 2319

camz

Surge Control
OP: 161.86
Sk 112.00

E: 4915

o=

=

AntiSurge Valve Control

G

SCFM

LOADSHARE

Marmal

il

Running

i

Running

kv k

LOADSHARE

Running%

LOADSHARE

g —
= S
= w
=

:g w,

=1

0 SCFM

H

0 SCFM

0.1 psig

0 Amps |

Ok

Siupped%

] i

1000 %

115.0 psig
s 1150 AUTO
o 828 %

Overview

Header Pressure

TPA Oxidizer User Flow Total

Local Run%

Go to Graphic |

KK01 (CTA #9)

05 psig

Local Oﬁ%
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Resu Its * Reduced header pressure variance

Previous Solution Emerson Compressor
Header Control Solution Header Control

A

| .
5/6/2024 11:06:57_273 AM B, 36500 days < 5/6/20256 11:06:57 273 AM







Results

' A

Good response to customer rate changes

Master header
PUPSPPRII 4 LW controller Output to
compressors
User Flow |
Operations cut —» ”“-‘*fa“»**,_f-,e-g,m.fh A, AT I [\ A A

g I|‘-

10% off rate it | |

hop

+/- 0.2 psi Je— 116.9 psig

k««—;—ﬁ—w—wwqw 4 o 0 AR *fhm:,-Jw:a'ﬂwa.—.--.*ufr-mF‘—kn-='a‘='!=¢~c*““f Lﬁ%wmwww 50
Header pressure _» t ¥—114.4 psig

dipped to All compressors under *°
114.1 psig at max turn down.

Operations Unloaded User Flow /v Operations decided to “°
a medium sized Operations cut stop one large
compressor rate again COMpPressor.

| Value | Tin
'ressune Conftrol  89.2
sure Control 1141
gssure Confrol 1150
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Plot-0

l Results

119.6 6000

* Header response to
plant air user flow
change before Emerson
Header Control.

Note the variations in
the header pressure in
response to the plant air
flow changes.

B, %, 1.49 hours|5/4/2024 6:07-43.628 :32.978 5/4/2024 6:43:51 AM
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Results

o 6769.43117
65517 7879.31034 9379.31034 + 841407589

+PSGP2:FI-CA1707.PV
7857.55811
SCFM

Header response to
plant air user flow
change after Emerson
Header Control.

Note the much smaller
deviation in header
pressure (green line)

113.43186 5701.14943 7201.14943
5/1/2025 12:54:58 PM 5/1/2025 1:24:33.85338 PM)25 1:31:44.66689 PM 5/1/2025 1:56:45 PM
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I Results - Summary
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Elimination of the “black box problem™ improved Compressor Operation due to access of compressor mapping and
new faceplates and access to logic ease troubleshooting burden on plant engineers.

Tighter antisurge margin allowed a wider operation range.

Surge testing allowed to precisely map compressor’s surge curves and set the configuration parameters for best
safety and efficiency.

Visibility of each compressor’s performance allowed decisions to be made regarding the unit’'s mechanical
condition.

Optimized compressor response by adding linear behavior to the valve characteristic curve.
Header Pressure variability was reduced due to the faster reaction of the compressors.
The software is native to Emerson DeltaV, running on the same controller as the basic process control.

Tight integration with the AMS 6500 ATG vibration protection unit via M-series SOE cards ensures all compressor
actions are documented and easily traceable.
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Find More Information

SmartProcess™ Compressor Product Data Sheet

Web Link: http://www.emerson.com/documents/automation/1510338.pdf

Contacts

CMWilliams@AlpekPolyester.com

juha.lehtinen@remasonco.com

jose.arguello@emerson.com

Mark.Coughran@emerson.com

Sopheap.Chan@emerson.com
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mailto:juha.lehtinen@remasonco.com
mailto:jose.arguello@emerson.com
mailto:Mark.Coughran@emerson.com
mailto:Sopheap.Chan@emerson.com
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Thank You
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