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Troubleshooting Module
500

Step 502: Abnormal process
parameter identification

N
Step 504: |s abnormal process °

parameter controllable?

Step 510: Determine
qualitative corrective
instruction based on pre-
defined rules

No
Step 508: Is the root cause

quantitative?

l Yes

Step 512: Is user input
required?

Step 516: Obtain user inputs

Step 518: Perform process
calculations

Step 506: Proceed to analyze
next abnormal process
parameter

Yes, root cause identified

Step 514: Perform process
calculations

Y

Fig. 6

Step 520: Determine
guantitative corrective
instruction based on pre-
defined rules
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Template for calculation 1

Calculation Background

Triggered by high TOC/Phenol content in customer wastewater, recommendation is to divert
wastewater to diversion tank TKOO1. Based on different process conditions, the recommendation

provided to the user will differ.

Nomenclature

DF: Total diversion flow to Diversion Tank
(m*/hr)

LTKOO1: Diversion Tank level in percentage (%)

DVTVol: Equalization Tank Capacity (m°)

EQTMax: Maximum allowed level in
Equalization Tank in percentage (%)

FTKOO1: Flow from Diversion Tank to
Equalization (m>/hr)

MaxVTKOO01: maximum volume available for
wastewater diversion (m?)

MaxTTKOO1: maximum time available for
wastewater diversion (hr)

Calculation

Function [MaxVTK001, MaxTTK001] = maxTK0O1cal (LTKOO1, FTK0OO1, DF)

(EQTMax — LTK 001)
100

MaxVTK001 = x DVTVol

(EQTMax — LTK001)

MaxTTK001 = 100
(DF — FTK001)

x DVTVol

Fig. 8a
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Scenario testing for calculation 1:

Scenario Conditions Recommendation
Diversion tank level is at LTK0O01 %, reduce current level
= [+7 83 o —— s
. L TK001>=80%: before diverting additional wastewater to the tank.
Divert the selected wastewater stream(s) to TK-001.
in TK- . %.
LTKO01<80%, Curre:n.t level in . K-001 is LTKQOl %. Based Qn cur!‘ent
2 DF > ETKOO1 conditions, maximum TK-001 inventory available is
MaxVTK001 m®. TK-001 level will reach 80% in
MaxTTK001 hrs.
.. N : h 809
LTKOO01<80% Based 'on current conditions, TK-001 will not reach 80%
level since the transfer rate of wastewater from TK-001
3 AND to T-01 is greater than or equal to the flowrate of TK-001
DF <= FTK001 | ©© 'U11S8 a
incoming wastewater.

Fig. 8b
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Back to Troubleshooting Summary

Fig. 9
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Equalization Tank 1 pH

Equalization Tank 1 TOC 17020 i . moa
Influent to Influent Conditioning Tank A/B flow ‘ psrg mihr
Influent Conditioning Tank A pH ~ 1641 ‘ pH
Influent Conditioning Tank B pH , 591 pH
EGSB effluent temp C
EGSB effluent pH pH
Equalization Tank 1 ww pH (lab) . pH
Equalization Tank 1 ww TOC (lab) 8253 mg/
Equalization Tank 1 ww alkalinity (lab) 85 meq/L

Fig. 10
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Reactor B

i

Back to Prognosis Detail z

Fig. 11
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EGSB A effluent VFA (lab)
EGSB A effluent alkalinity (lab)
EGSB A effluent SO42- (lab)
EGSB A effluent phenol (lab)

I~

EGSB B effluent VFA (lab)

3

EGSB B effluent alkalinity {fab}
EGSB B sffluent phenot (lab) 327

wmo o

T

e litet rrzation A

Fig. 12
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EGSB A effluent

VA (lab) 3.0 20 meg/L. Consult the operations enginger to reduce EGSB A effluent VFA by increasing [nfluent Conditioning Tank A pH setpoint.
a

EGSB A effluent 323 400 mealL Consult the operations engineer to increase EGSB A effluent alkalinity by increasing Influsnt Conditioning Tank A pH

alkalinity (fab) ! ’ selpoint,

EGSB A effluent 764 400 malL Recycle EGSB affluent to dilute Equalization Tank 1 sulfate for EGSB A effluent sulfate reduction. Reduce the sulfate content

SO (lab) g . g in Equalization Tank 1 by temporanly diverting Customer A ww to Diversion Tank 1.

EGSS A effluent 308 100 " Recycle EGSB effluent to dilute Equalization Tank 1 phenol for EGSB A effluent phenol reduction. Reduce the phenof

pherio! {lab) ) . mg content in Equalization Tank 1 by temporarily diverting Customer A ww to Diversion Tank 1.

EGSB B effluent X . o )

VFA {lab) 3.2 20 megil Consuit the operations engineer to reduce EGSB B effiuent VFA by increasing Influent Conditioning Tank B pH setpoint.

a

EGSB B effluent 348 400 — Consult the operations engineer to increase EGSB B effluent alkalinity by increasing Influent Conditioning Tank B pH

alkalinity {lab) ’ ’ setpoint.

EGSB B effluent 327 100 nalL Recycle EGSB effluent to dilute Equalization Tank 1 phenol for EGSB B effiuent phenol reduction. Reduce the phenol

phenol (lab) ' ) mg content in Equalization Tank 1 by porarily diverting Customer A wa to Diversion Tank 1,

| Back to Optimization Result |

Fig. 13
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1500

W

1580
Selects the permutation
dredicted TOC with lowest OPEX as
> User defined END 1 optimal solution
N l
T\ Criteria? n :
DTN Calculates the OPEX of 1570 |
(OB . ND:
oot f each permutation (Yes) o
| 1520 T s 1560
' Yes / Yes 1550 ;
v ‘ / ;

TS module identifies: Calculates the
List of possible root cause + Any permutations reductionin
corresponding corrective action that reduces TOC to influent flow to

eg.RC1,RC2and RC3 < citeria? reduce predicted
TOCto hit the
y : 1530 Criteria
Integrated optimization algorithm
arranges root cause intoall , )
posgsible oermutations Algorithm determines the 1540
p —> projected TOC of all possible
i permutations
RC1, RC2, RC3, RC1+RC2,
RC1+RC3, RC2+RC3, and
RC1+RC2+RC3.

Fig. 15
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