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LEGAL NOTICE

This report was prepared by VISTA Chemical Company ("VISTA") for
internal use only. Neither Vista nor any affiliated
organizations, nor any person acting in their behalf, (a) makes

any warranty, express or implied, with respect to the use of any
information or methods disclosed in this report; or (b) assumes

any liability with respect to the use of any information or
methods disclosed in this report.
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Al3-1

BLDR
BPCV

CHK

DM

EX

FL
FCV
F/0

- H20
HAZAN
HAZOP

ID
INSUL

KOH

MIN

VISTA CHEMICAL COMPANY
CONFIDENTIAL
Aberdeen Chemical Plant

List of Abbreviations

Actuated

Accurately Hazardous Materials
Alternate

Atmosphere

Piping spec

Piping spec

Bleeder
Back Pressure Control Valve

Check
Control valve

Drum

Exchange

Filter
Flow control valve
Fail open

Water
Hazard Analysis
Hazard & Operability Study

Identification
Insulation

Potassium hydroxide

Level gage
Leak
Level switch

Maintenance
Malfunction
Material
Maximum
Minimum
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VISTA

MOC
MOD
MSDS

OTP

PAR
P&ID

PIC

PREP
PRESS
PROD
PRV
PSIG

REC
REG

RO
RV

SPEC
SRO
STD

TEMP
TG
TRANS

VAC
VCM

COMPANY CONFIDENTIAL
Aberdeen Chenmical Plant

List of Abbreviations

Material of Construction
Module '

Material Safety Data Sheet
Manually operated valve

Not a problem
Normal

Normally closed
Normally open

Operator Training & Procedures

Partially

Piping & Instrumentation Diagram
Pressure Gage

Pressure Indicating Controller
Preventive maintenance
Preparation

Pressure

Production

Pressure Relief Valve

Pounds per square inch gage

Recommend
Regulator

Revision
Restriction orifice
Relief Valve

Specification
Suggested review of
Standard

Temperature
Temperature gauge
Transmitter

Vacuum
Vinyl Chloride Monomer
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VISTA
COMPANY CONFIDENTIAL
Aberdeen Chemical Plant

Section 1.0 Purpose

The VISTA Chemical Company Aberdeen Plant (Aberdeen, Mississippi)
5305 Decalcified Water System Hazard and Operability (HAZOP)
study was conducted to serve many purposes. It will be used to:

- Provide management with the knowledge of where potential
hazards exist in the HF Safety Improvements modifications.

- Provide safety and operations related documentation for
lines and pieces of equipment included in these
modifications.

« Provide a prioritized basis for subsequent risk
analysis/assessment work, if necessary.

« Provide documentation for a Risk Management and Prevention
Program.

« Provide training on HAZOP methodology and techniques for
Vista personnel.

Performing a HAZOP study is generally an assurance that if
procedural and/or engineering modifications are implemented to
mitigate risk, the plant will then be operating under some lower
risk. It is not, however, a guarantee that no risk exists, nor
does it guarantee that hazardous events or operating problems
will not be encountered.

VAB.0001089126




VISTA
COMPANY CONFIDENTIAL
Aberdeen Chemical Plant

Section 2.0 Scope

Vista Chemical Company operates a nominal capacity 455 million
pound per year PVC plant located in Aberdeen, Mississippi. The
plant manufactures PVC resins by polymerizing VCM in batch
reactors. Water is a raw material in the reaction and in 5305
grade resin must be decalcified. The 5305 Decalcified Water
System is being installed to address this need. The 5305

Decalcified Water System Project is the subject of this HAZOP
study.

The hazard identification study focused on the following
potential hazards:

* Personnel injury/death resulting from
*Fire

ExXplosion

TOxic exposure
Chemical Contact
Thermal Burns
eAsphyxiation
 Impact injury
Etc.

Equipment/property damage resulting from
*Fire
sExplosion
eCorrosion
Misoperation
Overpressure
« Vacuum
Overheating
cEtcC.

Production loss resulting from
Equipment damage
Maintenance
+Off specification
 Turnarounds
Raw Material Considerations
+Etc.

Environmental
*Spills
*Fugitive Emissions
cEtc.

The HAZOP methodology used during the study is contained in

Section 3, the mitigation for the critical identified hazards is

contained in Section 4, and the criticality sort/data base is
contained in an Appendix.

2—1
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Section 3.0 Methodology

3.1 Introduoction
3.2 Team Members
3.3 Documents Made Available
3.4 Yorms Used

3.5 Preliminary Hazard Identification
3.6 Criticality Evaluation
3.7 Doocuments Used
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Section 3.1 Introduction

A Hazard and Operability (HAZOP) study is a simple, yet
structured methodology for hazard identification. It is an
investigation technique which utilizes imaginative thinking in
the identification of hazards and operational problems.

A HAZOP study involves a systematic, methodical examination of
design documents that describe the facility. The study is
performed by a multidisciplinary team to identify potential
hazards or operability problems that could result in an accident.
Deviations from the design value of key parameters are studied
using guide words to control the examination evaluation. This
presumes that the design values of flows, temperatures, and other
process variables are inherently safe and operable. The study
team consists of trained personnel knowledgeable in the
technology and operations, and the team will have the necessary
technical expertise to answer most questions raised during the
review without outside assistance.

As a starting point, we will define the following terms:

Hazard: Anything (chemical reaction, equipment malfunction
or operator error) that can lead to an unwanted event.

Operability: Anything that causes the operator to improvise
in his actions.

These definitions are an important part of the basic HAZOP
premise that the process does not have inherent hazards or
operating problems when the unit is operating within design
parameters as defined by the basic documents such as the Process
Flow Diagrams, equipment specifications, operating procedures,
etc. In other words, if there are no deviations from the expected
norm, by definition there are no hazard or operability problems.

When performing a HAZOP, a proper mix of meeting participants is

very important. The mix of participants should normally include
most if not all of the following:

Team leader Electrical
Process engineer Safety
Mechanical engineer Team recorder
Plant operator Instrumentation
Maintenance

3=2
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Of these personnel, many are often only part time participants
but remain on call for assistance. It can be seen that the
electrical, maintenance and other subjects may only be required
on a consulting basis. Also, it is important to keep the size of
the review team to a manageable number such as between five to
seven so that all members of the team can participate while
keeping the effort moving.

The agenda followed during the HAZOP team meetings is as follows:

e Introduce team members: A short biographical sketch by each
team member.

e Purpose or goal of HAZOP: A general presentation of the
purpose or goal of the HAZOP is made. This serves to direct
the HAZOP study.

« HAZOP methodology: A presentation is made by the team
facilitator of the methodology to be used in the study.
This also establishes the team member "mind set" necessary
to conduct an effective HAZOP.

e Process description: A detalled process discussion is
presented by the Process Engineer to familiarize the HAZOP
team with process scenarios which may lead to a hazardous
condition as well as to ensure that all team members have a
clear understanding of the basic process.

« AHM properties: An identification and discussion by an
industrial hygienist or other knowledgeable person is
presented to establish a team recognition of the AHM toxic
and hazardous properties.

» Identify hazards: A preliminary identification by teanm
members of hazards present within the process. This serves
to focus the HAZOP study.

e Scope the HAZOP: Once the AHM properties are established
and discernible HAZOP hazards are identified, the HAZOP
scope is set.

+ Establish criticality and frequency ratings: Hazard
classification matrix parameters are set by the team for
subsequent screening of HAZOP identified hazards.

* Define dispersion models: The team identifies AHM release
scenarios which will be different cases for dispersion
modeling outside of the HAZOP team meeting.

« PCHAZOP* on-line: Load the PCHAZOP* computer program for
recording HAZOP team proceedings.

« HAZOP team meetings: A systematic segment by segment team
review of the facilities contained within the job scope is
executed.

‘":Lt - —— . . . e s osmees mr me . -
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The HAZOP identified ten (10) non-critical ranked hazards which
require verification that the appropriate engineering and/or
administrative controls are in place.

The team identified no hazards of the most critical ranking, that
is a hazard rated I-A, i.e., a hazard which could potentially
cause a major event to occur more often than once per year. In
the event the BAZOP team did identify a hazard that it considered
to represent an imminent danger to life or property, the teanm
would have given a verbal presentation to plant management in
order to expedite any required mitigation.

Section 3.2 Team Members

The HAZOP study team assembled to identify potential hazard or
operability problems should be composed of a multiple disciplined
team with the sufficient technical expertise to answer most guide
word deviation questions without resorting to further expertise.

The HAZOP study team meetings were held at the VISTA Aberdeen
Chemical plant site in Aberdeen, Mississippi. All team members
conducting the HAZOP study are employees of VISTA from the
Aberdeen plant. They are as follows:

Attendee Expertise/Responsibility
Dale Andrews* Instrument Technician
Mike Kane#* Senior Process Engineer
Ed Mize* Maintenence Representative
Dave Moore* Process Engineer
Rendell Newton# Chief Process Engineer
Needham Stahl# Chief Lead Operator
Jim White* Mechanical Engineer
Steve Hillman+* Trainer/Facilitator

* = full time
# = part time
3-4
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Section 3.3 Documents made availadle

Prior to the start of the HAZOP, the necessary reference
documentation needs to be assembled and made available for use
and reference during the HAZOP team study. A meaningful HAZOP
study cannot be conducted without the required documentation to
review. Assembly of the documentation optimizes the chance for a
successful HAZOP.

 NEW MODULE DECALCIFIED WATER SYSTEM P&ID - October 1, 1990

 OLD MODULE DECALCIFIED CHARGE WATER P&ID - August 9, 1990

Section 3.4 Forms used

The HAZOP team data was recorded on standardized forms containing
the key questions and answer elements of the HAZOP; one form for

each line segment investigated, one form for each equipment item
investigated.

The results of the HAZOP studies were recorded on the SWEC
proprietary computerized program "PCHAZOP", which is a PC based
program designed to provide a simple method for recording and
documenting the HAZOP process. The program is designed to run in
a database environment to facilitate data storage and retrieval.

The results of the HAZOP studies are included in the Appendix
within Section A sorted according to criticality rank and within
Section B sorted according to equipment number or line segment.

Section 3.5 Preliminary hasard identification

During the initial stage of the HAZOPs, the team should prepare a
preliminary list of potential hazards likely to be encountered
during the study. This serves to establish the team's mind-set
in hazard identification and focus attention during the study.

The preliminary hazard identification yielded the following five
hazards:

« Impact - from a fall or from contacting rotating heavy
machinery potentially causing physioclogical injury,
death, or equipment damage.

« Pire - resulting from the ignition of a flammable
material potentially causing physiological injury and
or equipment damage.

* Thermal burn - resulting from the contact with a hot or
cold material potentially causing physiological injury
due to thermal stress.

« Corrosion - resulting from non-contained chemicals
potentially causing equipment failure.

3-5
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SBection 3.6 Criticality evaluation

During the initial stage of the HAZOPs, the team should develop a
criticality rating and a probability rating for preparation of a
hazard ranking matrix. This is to allow screening of identified
hazards by prioritization and sorting to focus subsequent
corrective action on the significant identified hazards:;
eliminating the insignificant or trivial hazards from any further
consideration.

To this end, a hazard rating index and a risk ranking matrix was
developed in the HAZOP team review as follows:

HAZARD RATING INDEX

Criticality Rating

I Major An incident which may result in a possible lost
time injury, or a reportable VCM release, or major
damage or production loss greater than $1,000,000

II Severe An incident which may result in a restricted work
case, or a VCM release, or severe damage oOr
production loss between $50,000 and $1,000,000

III Moderate An incident which may result in a recordable
injury, or moderate damage or production loss
between $10,000 and $50,000

IV Slight ' Loss of containment of small amounts of flammable
material which may result in slight damage or
production loss less than $10,000

Frequency Rating

A Frequent Expected to occur frequently in the life of a
single plant, i.e., may occur more frequently than
once per year

B Probable Expected to occur in the life of a single plant,
i.e., may occur between 1 and 100 years

C Occasional Could occur in the life of a single plant but
expected to occur once in the life of multiple
plants, i.e., may occur between 100 and 10,000
years

D Remote Unlikely to occur in the life of multiple plants,

i.e., may occur less frequently than once per
10,000 years
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RISK RANKING MATRIX

Frequency

I
C
R Il
I
T
I
C
A
L IIT
I
T
Y
IV

The risk ranking codes assigned to each grid of the risk
ranking matrix are as follows:

Risk Ranking

1 Unacceptable Mitigation planning should be completed
within six months using engineering

and/or administrative controls to reduce
the risk ranking to a 3 or less.

2 Undesirable Mitigation planning should be completed
within twelve months using engineering
and/or administrative controls to reduce
the risk ranking to a 3 or less.

3 Acceptable Should be verified that procedures or
with controls controls are in place
4 Acceptable as is No mitigation action required
3=-7
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SECTION 4. MITIGATION

SECTION 4.1 MITIGATION SUMMARY

ITEMS WITH A CRITICAL RANRK OPF

1

Risk Code I-A
No references sighted.

Risk Code I-B
No references sighted.

Risk Code II-A
No references sighted.

ITENS WITH A CRITICAL RANK OF 2

Risk Code I-C
No references sighted.

Risk Code II-B
One reference sighted.

Item 1 Malfunction Causing in reverse flow of VCM into

Depletion of the plant nitrogen system due which may

result in a severe consequence of procbable occurrence.
e 1 reference ~

 See pages 1l

Risk Code III-A
No references sighted.
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3-8
SECTION 4.2 MITIGATION SHEETS
SUMMARY OF Page 1 : II-B
CRITICAL IDENTIFIED HAZARDS

e 1 e e A B A ¢ e e ke = = s el -l T TR S R W S -

5305 DECALCIFIED WATER SYSTEM

CRITICAL RANK: 2,UNDESIRABLE - SHOULD BE IMPROVED
= SEVERE CONSEQUENCE
= PROBABLE OCCURRENCE

DEVIATION: REVERSED FLOW
EQUIPMENT NUMBER: LINES 101/102/106
EQUIPMENT DESCRIPTION: 45-1013 INLET LINE

CAUSE: BOTH WATER CHARGE PUMPS FAIL AND CHECK VALVE FAILS
WHILE CV-103B/MV(106) ARE OPEN

CONSEQUENCE:

VCM TO HOT WATER TANK, VCM RELEASE.

!SUGGESTEDHITIGATION:

!

SRO LOW FLOW ON CHARGE WATER, SRO PUMP RUN INTERLOCKS.

| RESOLUTION:

THE VCSM PROJECT WILL INSTALL SOFTWARE TO DETECT LOW/
REVERSE FLOW FOR THE CHARGE WATER LINE IN EACH MODULE.

COMMENTS
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Page No. i

11705796
Risk Criticality
Code

t Frequeacy Equipsent Description

e EsTEZIIER

$t Risk Code is; 2

2

1-8

tquip 1D

44 3+ 44+ 43ttt A

LINES 101/102/104
45-1013 IMCET LINE

VISTA CHEMICAL COMPANY (3305 DECALCIFIED WATER SYSTEM)

HAZOP Study Data Report

{6rouped by Risk Codes)

Pi1D Caused By:
Deviation Description - Conssquences:
IS TR LR R LI I T T NS I ISR I PRI S T S T N TR e

PRID: | MEW MOD  REVERSE FLOW

CAUSE: BOTH PUWPS FAIL & CHECK VALVE
FAIL,CVI03B/MV106 OPEN

CONSEQ: VCM TO H20 TAMK, VM RELEASE

Action Ites Request
Action Ites Response

e I R SR s T I S TS SRS S

ACT: SRO LOW FLDW DN CHARGE WATER, SRO
PUNP RUN INTERLOCKS

paM=y VCSM Wil instotl
Softuicre. In S.

VAB.0001089136
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Page Mo, 2
11/05/%0

Risk
Code

iy okl -
il afigr — -

$t Risk Code is: 3

3

L

Criticality Equip ID P10
& Frequeacy Equipseat Description

R R R eI R RN I AN NI e NI I R TR S S e SR E ST =T

(11t - B

I11 - B

i1l - B

i1 ~C

111 - B

{1l - B

It1 - B

[1-¢C

i1 - B

i1l - B

BRINE MKUP & CHE TKS PLID: 1 & 2
TANKS IN BOTH MODULES

ION EX VESS 45-1013 PEID: { NEW MOD
ION EXCHANGE VESSEL

ION EX VESS 43-1013 P&ID: | NEN NDD
[OR EXCHANGE VESSEL

LINE 103/108/109 PLID: | NEW MOD
45-1013 DISCHARGE LINE

LINE 103/108/109 PEID: | NEW MOD

45-1013 DISCHARGE LINE

LINE 103/108/10% PEID: 1 NEW WOD

45-1013 DISCHARGE LINE

LINE 105/110/104 PLID: | NEW MOD
PROCESS H20 THRU 45-1013

LINES 101/102/104 PEID: 1 NEW M0D
45-1013 INLET LiNg

LINES 101/102/104 PLID: 1 NEW MOD
45-1013 INLET LINE

P 702 TD LINE 110 PEID: | NEW MOD
REGENERATION HEADER

VISTA CHEMICAL COMPANY (5305 DECALCIFIED WATER SYSTEN)

HAIOP Study Data Report

{Grouped by Risk Codes)

Caused By:

Deviation Description Consequences:

e T L N I . R NP I R T N R e IR T RS I T SRS

CORROSION

REVERSE FLDN

REDUCED TEMPERATURE

INCREASED PRESSURE

REVERSE FLOMW

REDUCED TEMPERATURE

INCREASED FLOW

INCREASED PRESSURE

REDUCED TEMPERATURE

INCREASED PRESSURE

CAUSE: POOR RINSING

CONSEQ: STRESS CORROSION CRACKING, TANK
FAILURE

CAUSE: SEE LINE 103/10B/109
CONSEQD:
CAUSE: SEE LINE 101/102/104
CONSEQR:
CAUSE: SEE LINE 101/102/104
CONSEQ:

CAUSE: BOTH PUNPS AND CHECK VALVE
FAILS,CVYI03C/MV OPEN

CONSEQ: LDOSE IDN RESIN, SLOW H20 CHARGE
CAUSE: SEE LINE 101/102/104

CONSEQ:

CAUSE: 1OSMV OPEN TOD MUCH

CONSER: FLUSH DUT RESIN

CAUSE: FIRE, NV CLOSE, FILTER PLUS, LINE
PLUG, PRV101/102 FAIL

CONSEQ: VESSEL FAIL, GASKET FAIL, LDSS
PROD, INJURY

CAUSE: COLD W20 CONTROL FAILS, LACK OF
USE, INSILATION OFF

CONSEQ: FREEZE SYSTEM, COLD CHARGE
(PARTICLE SIZE)

CAUSE: P-702 DEADMEAD/BACK PRESS
CONTROLLER FAIL, 110MV OPEN/BACKPRESS

CONSEG: PUMP FAILURE (DLD MOD MDRE
CRITICAL DUE TD PUMP TYPE)

Action [tea Request
Action Ites Response

e e s e P P TR R R I T T

ACT: SRO OTP ON CLEANUP PROCEDURES

ACT:
ACT:
ACT:

ACT: SRO QTP

Bﬁﬂh}lﬂJ!:l’ £iz..CRcJ:J4”€hIJ¢5=J -~ 49ﬁ{7".

ACT:

ACT: SR MAX FLOM AT STARTUP

pan=y KD-10 /20| C'-Oﬂé cme d

4 i d flow.
ACY:

ACT: SRO WINTERIZATIDN PROCEDURES AND
OTP ON MINTERIZIING, PN INSUL

JHV=>

ACT: DYPASS BEING ADDED IN OLD MOBULE
{EXISTS IN NEW MOD), S0R O7TP

ey Wi 1] be addtessed o DTP,

VAB.0001089137
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Fage No. 3
11/05/%

Risk Criticality
Code & Fregquency

It Risk Code is: &

'

IV -A

IV - &

[v - A

1V - B

IV - A

v - A

V-4

v - A

IV -A

iV -A

Equip 1D
Equipsent Description

2-W0-207

TANK EQ LINE

2-W0-207
TANK EQ LINE

2-80-207
TANK EQ LINE

2-W0-207
TANK ED LINE

ION EX VESS 45-1013
108 EXCHANGE VESSEL

10N EX VESS 45-1013
ION EXCHANGE VESSEL

[ON EX VESS 45-1013
10N EXCHANGE VESSEL

ION EX VESS 45-1013
[ON EXCHANGE VESSEL

ION EX VESS 45-1013
ION EXCHANGE VESSEL

[ON EX VESS 45-1013
[ON EXCHANGE VESSEL

PLID:

- P&ID:

PLID:

PE1D:

PLID:

PEID:

PLID:

PLID:

PLID:

PEID:

2 0LD MoD

2 BLD nOD

2 OLD MDD

2 OLD mOD

{ NEN MOD

| NEW MOD

1 KEW NOD

| NEN WOD

{ NEW NOD

I NEW NOD

VISTA CHERICAL COMPANY (5303 DECALCIFIED WATER SYSTEM)

HAZOP Study Data Report

(6rouped by Risk Codes!)

NO FLON

REDUCED FLOW

REDUCED PRESSURE

REDUCED TEMPERATURE

NG FLDW

INCREASED TEMPERATURE

REDUCED FLOM

REDUCER PRESSURE

NATNTENANCE

STARTUP/SHUTDOWN

Caused By:
Consequences:

CAUSE: VALVE CLOSED, PUNP FAILURE

CONSEQ: PARTIAL REGENERATION

CAUSE: PARTIAL Mv CLOSED, LINE BLOCKABE,
PUMP PROBLENS

CONSEG: SLON REGENERATION
CAUSE: PUMP BLOCKED IN AT TANK
CONSEG: PUMP CAVITATION

CAUSE: COLD NEATHER

CONSEQ: FREEZE LINE AND FUMP

CAUSE: SEE LINE 101/102/104
COKSEQ:
CAUSE: SEE LINE 101/102/104
CONSER:
CAUSE: SEE LINE 103/108/109
CONSER:
CAUSE: SEE LINE 101/102/104
CONSEQ:

CAUSE: REPLACE RESIN, INSPECT INTERNALS,
SAMPLE RESIN, TEST PRV

CONSEQ: POTENTIAL VCN EXPDSURE,
POTENTIAL SLIP/TRIP HAZARDS

CAUSE: REPLACE RESIN, SAMPLE RESIN,
INSPECT VESSEL

CONSER: DISRUPT BED, POTENTIAL BURM
HAZARD, LEAK WATER INTD VESSEL

pction Ites Reguest
Action [tes Response

-l
bt s+ bttt 1+t 3t S b et S 43 31

ACT: SRO OTP

upm:)w; [l be acld ressad v 2 TF

ACT: SRO QTP

pame> L L Lo adbessed 1~ OTP

ACT: SRO OTP
pan=> Wi {) ‘:ﬂtlﬂu:J::IIWEﬂEEPihﬁL';HIDFT?'

ACT: SRU FREEZE PROTECTIDN AND
WINTERIZATION PLANS

DAN=)
ACT:
ACT:
ACT:

ACT:

ACT: SRO VESSEL PREP FDR MAINT

any Wi Ul be add cessad . 0TP+

Malt Thiamive (Cocadont, .

ACT: SRO BLINDING PROCEDURES, SRO RESIN
REFLACE. & STARTUP PROCEDURES

s \Wi U be. addressed wa 0T

VA%.0001089138



Fage Nu. 4
11/05/%90
Risk Criticality Equip ID FL1D

Code & frequency Equipment Description

4 Iv - B 10N EX VESS 45-1013  PKID: 1 NEW MDD
[ON EXCHANGE VESSEL

4 V- A LINE 103/108/109 PRID: 1 NEW MDD

45-1013 DISCHARGE L INE

4 IV - A  LINE 103/108/109 PEID: 1 NEW MOD

45-1013 DISCHARBE LINE

4 IV - &  LINE 103/108/10%
45-1013 DISCHARGE LINE

PE1D: 1 NEW MDD

4 IV - A  LINE 103/108/10% PkiD: 1 NEN MDD
45-1013 DISCHARGE LINE

4 IV -F  LINE 103/10B/109 PLID: | NEW MOD
45-1013 DISCHARGE LINE

§ iv-B  LINE 103/10B/30% PEID: 1 NEN MOD

45-1013 DISCHARBE LINE

4 IV-B LINE 103/180/104 PUID: 1 NEW MDD
PROCESS H20 THRY 45-1017

4 Iv - & LINE 105/110/104 PLID: | NEW MDD
PROCESS H20 THRU 45~1013

VISTA CHEMICAL COMPANY (5305 DECALCIFIED WATER SYSTEM)

HAZOP Study Data Report

{brouped by Risk Codes)

Deviation Description

INCREASED PRESSURE

ND FLOW

INCREASED TEMPERATURE

REDUCED FLOM

SAMPLING AT LINE 108

INCREASED FLOM

REDUCED PRESSURE

REDUCED TEMPERATURE

REVERSE FLOMW

Caused By:
Consequences:

CAUSE: SEE LINE 1037108/109
CONSEQ: DEADHEAD TREATMENT PURF

CAUSE: SEE LINE 101/102/104 NO FLOM,
106MV/105MY OPEM

CONSEQ: BAD BATCH, LOST PRODUCTION,
POORER BUALITY PRODUCT

CAUSE: SEE LINE 10171027104

CONSER:

CAUSE: (SEE NO FLOW), FILTER PLUGGED, MV

PARTIALLY CLOSED
CONSEQ: SLDW CHARBE
CAUSE: CHECK QUALITY

CONSEQ: POTENTIAL BURN, POTENTIAL
TRIP/SLIP HAZARD

CAUSE: 10N EX RESIN LOSS, 110MV OPEN,
109MV TO DRAIN OPEN

CONSED: SLOW CHARGE, BACK UP INTO 6H20
TANK

CAUSE: 109My DPEN, 10N BED PLUGBED,
FILTER PLUGBED, PUMPS FAIL

CONSER: SLDW CHARGE

CAUSE: TRACING FAILURE,INSULATION
MISSING

CONSEQ: FREEIE UP LINE, INEFFECTIVE
BACKMASH, LINE RUPTURE

CAUSE: OPEN 105MV,LDSS WATER PRES.

CONSEQ: SLOW CHARGE DR ABORT BATCH

Action Ites Reguest
Acticn Item Response

el gk E e mll ny e B B s s o S mhp e Y e e e V- Bl e W il wiw Sam =l wale

ACT: SRC OTP .
Il ke U resced smOTR

DAN=

ACT: SEE LINE 101/102/104 NO FLOW, SRC
0TP, REVIEW NEED FOR CHK VALVE

mi\ Wi (] be addressed in OTF.

ACT:

ACT:

ACT: SRO SAMPLING PROCEDURES

s> Wt (| be addressad o OTP.

ACT: RECOMMEND INSTALL CHECK VALVE IN
LINE 110 AT PUNP, SRD DTP

U addrd to dscigr .
JHEP:;uriI‘( LaJ:fn:i::::ltibaqtaqgﬂt “OTP.

ACT:

ACT: SRO WINTEKRIZATION PROCEDURES

JH¥=)

ACT: SEE LINE 10§/102/104, CHECK VALVE
LINE 105, SRO OTP

s Chuede vedue w#dﬂaﬁﬁ” :

Wil be. add ressed v OTY.

VAB.0001089139
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Page No. 9
18705/%90
kisk Criticality

Code & Freguency Equipaeat Description

A e W i L] -

IV - A

v -B

v -8

Iv - B

V-8

IV -4

iv-4a

v - B

Iy - 8

Equip ID

VISTR CHEMICAL COMPANY (5105 DECALCIFIED WATER SYSTEM)

HAIOF Study Data Report

(Grouped by Risk Codes)

Deviation Description

Caused By:
Conseguences:

L 2 X 5. X 1 ] e g ol L L. .3 L. F X K .L R _§ L ¥ "% J X ¥ B X _E !B 3 K [ § TTF L .k X 2 ' N T ¥ X I T 7 | .2 X I X - L I X 1N L] - C R % L ] L2 ¥ _ L v v r ¥ N 0§ 3 X "N 7 |

LINE 105/110/104

PeID:

PROCESS H20 THRU 45-1013

LINE 105/110/104

P&ID:

PROCESS H20 THRU 45-101{3

LINE 10571107104

PLID:

PROCESS H20 THRU 45-1017

LINE 105/110/104

PL1D:

PROCESS H20 THRY 45-1013

LINE 107
SOFT WATER MAKE UP

LINE 107
SOFT WATER MAKE UP

LINE 107
SOFT BATER MAKE UP

LINE 107
SOFT WATER MAKE UP

LINE 107
SOFT WATER MAKE UP

PLID:

PLID:

PLiD:

PLID:

PRID:

{

1

|

!

{

NEW NOD

NEN MOD

NEW MOD

NEW MDD

REN MOD

NEW MGD

NEW MCD

NEW MDD

NEW MOD

INCREASED PRESSURE

NO FLOW

REDUCED FLOM

REDUCED PRESSURE

REDUCED TEMPERATURL

REDUCED FLOW

REDUCED PRESSURE

NO FLOW

INCREASED PRESSURE

CAUSE: NELL PRESSURE REB FAILURE,10S MV
DPEN {NORM OP!

CONSES: FLUSH RESIN QUT,

CAUSE: MV CLOSED, VESSEL DR LINE
PLUBGED, LDSS OF H20 PRESS

CONSER: CANT RINSE,CANT USE SYSTEM

CAUSE: LINE BLOCKAGE,105MV PAR. CLOSED,
BED FLUBSED,

CONSEQ: IMPROPER BED FLUSH, SWITCH PROD.

CAUSE: LOSS DF H20 PRESSURE,DRAIN VALVE
OPEN, WORK ORIFICE

CONSEQ: INFROPER BED FLUSH

CAUSE: TRACING FAILURE, INSULATION
HISSING

CONSEQ: FROZEN LINE, METER BURST, LINE
BURST

CAUSE: ACTUATED OR MV PART. OPEN, METER
PROBLENS

CONSEB: SLOW MAKE UP, QVERFLON TANK
CAUSE: SEE 10371087109
CONSEQ:

CAUSE: MV CLOSED,METER FAILURE,ACT.
VALVE FAILURE,

CONSERQ: CANT MAKE P ANY WATER, MAKE UP
BY ALT METHOD

CAUSE: BLOCKED ACT VALVE & 107MV OPEN

CONSEE: POTENTIAL METER FAILURE

Action [tes Request
Action [tes Response

Ll B R B X R Y - T 1 I - T rrr Lo rerra.4 ol wles G G ik

DAN=

ACT:

ACT:

ACT:

ACT: SRO WINTERIZATION PLAN

JHV=)

ACT:

ACT:

aCT: SRO OTP

=) i) ¢ { addres e OTF

ACT: CHEZK METER PRESSURE RATINGS, SRO
TP

JLW=>

VAB£001089140



Page Mo, b VISTA CHEMICAL COMPANY {53105 BECALCIFIED WATER SYSTEM)

11/0%/90
HAIOP Study Data Report
(6rouped by Risk Codes)
Risk Criticality Equip ID FLID Caused By: Action Item Regquest
Code & Frequeacy Egquipsent Description Deviation Description Comsequences: Action Jtem Response
§ IV - &  LINES 1C1/102/104 PLID: 1 NEW MOD  NO FLOW CAUSE: CV MISALIBN,MV CLOSE,FILTER ACT: 5SRO LOW FLOW ALARM ON CHARGE WATER
45-1013 INLET LINE PLUG,LINE PLUS,LOSS H20,FPOWER FAILURE . ,
mz;&.-..\g dirne. i VCSM .
CONSEQ: PROD LDSS, VLM MISCHARGE, BAD
BATCH
# IV - A  LINES 101/102/104  PLID: | NEW MOD  INCREASED FLOW CAUSE: Mv104 DPEN,FRVIO! DR 102 OPEN,ION  ACT: SRO QTP
45-1013 INLET LINE RESIN LOSS,
CONSED: SLOM CHARGE
4 IV -~ A LINES 10£/102/104 PEID: 1 MEW MOD  INCREASED TEMPERAVURE CAUSE: COLD H20 CONTROL FAIL, ACT: LAP
A5-1053 INLET LINE
CONSEQ: REACTOR TEMP ALARM
4 iv - A LINES 101/102/104 PkID: 1 NEW MOD  REDUCED PRESSURE CAUSE: Myi0b OPEN, PRY1O! OR 102 OPEN, ACT:
45-1013 INLET LINE MV TO SEWER DPEN, PUMP FAILS
CONSEQ: SEE NO FLOW
4 [V-A& LINES 101/102/104 PLID: § NEN MOD  MAINTENANCE CAUSE: VALVE FAILURE, FILTER PLUG, PB ACT: MAINTAIN SAFE WORK PRACTICES
£5-1013 INLET LINE AND TG ACCESS
CONSEQ: LIFT/FALLING/SLIP POTENTIAL
HAZARD
4 IV-B P 702 TO LINE 150 PLED: | NEW MOD  NO FLOW CAUSE: MV CLOSED, PUMP FAILURE, LINE ACT: SRO QTP
REGENERATION HEADER BLOCKED, TANK EMPTY ‘ .
]}ﬂﬂ:}w!.u M ‘-%..o t‘ .
CONSEQ: NO REGENERATION, SNITCH PRODUCTS
§ Iv-B P 70270 LINE 150 PRID: | NEW MOD  REVERSE FLOW CAUSE: CHECK VALVE FAIL & WV DPEN ACT: SRC OTP
RESENERATION HEADER y . O-T.p
CONSEQ: OVERFLDW TANK, SLOW CHARGE TO nnn=}th U M o~ )
REACTOR
4 IV -8B P 702 70 LINE 110 PLED: | NEW MOD  REDUCED FLOMW CAUSE: DRAIN VALVE OPEN, PLUBGED RD, ACT:
REGENERATION HEADER BPCY FAIL DPEN
CONSEQ: SLOW REGENERATION, MAINTENANCE
REBUIRED
) Iv-8 P 70270 LINE 110 PEID: | NEN NOD  REDUCED PRESSURE CAUSE: DRAIN VYALVE DPEN, PUMP FAIL, WORN  ALCT:
REGENERATION HEADER RO
CONSEQ: SEE REDUCED FLOM VAB.0001089141

>




Page Np. 7
11/05/90
Risk Criticality Equip 1D PL1D

Code & Frequency Equipeent Description

¢

iv-B

v - B

(V- 4

(V-8B

IV -8B

P 702 T0 LINE 110 PLID: 1 MEW NOD

REGENERATION HERDER

P 702 T0 LINE 110 PRID: 1 NEW KOD

REGENERATION HEADER

p-201 PUID: [ NEN NOD

PUMP SUCTION AND DISCHRG

P-101 P&ID: 1 NEN MOD
PUMP SUCTIDN AND DISCHRE

P-701 PRID: § NEW MOD
PUMP SUCTION AND DISCHRG

VISTA CHEMICAL COMPANY (5305 DECALCIFIED WATER SYSTEM!

HAIDP Study Data Report

(Grouped by Risk Codes!

Deviation Description

REDUCED TEMPERATURE

CORRDS 1ON

INCREASED PRESSURE

NO FLOW

REDUCED FLOW

Caused By:
Lonsequences:

CAUSE: SEE P-701 PUMP SUCTIDN AND
DISCHARGE

CONSED:

CAUSE: POOR FLUSH DF BRINE WATER
CONSEQ: LINE AND EQUIPMENT FAILURE
CAUSE: CLOSED My

CONSEQ: DEADHEAD PUMP

CAUSE: VALVE FAILURE, PUMP FAILURE, LINME
PLUBBABE, LS FAILURE

CONSEG: CANT REBENERATE, SWITCH PRODUCTS

CAUSE: WV THROTTLED, CHK VALVE FAILURE,
NORN PUNP,SUCTION VALVE CLOSED

CONSEQ: RUN PUMP DRY, DELAVED
REGENERAT I DN

Action [tea Request
fction [tes Response

- L} —
S+ttt 3t 4 4 At S L 3 4 1 F S T T

ACT:

ACT: SkO QTP

mn::;wmm‘ ":“DTF

ACT: SRO OTP

DAN=) u«ﬂ oddse . ot/

ACT:

ACT:

VAB.0001089142
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Page Ko. 1 VISTA CHERICAL COMPANY (3305 DECALCIFIED WATER SYSTEM)

11/05/30
HAIOP Study Data Report
{Grouped by Risk Codes)
Risk Criticality Equip ID P&ID Caused By: Action ltes Request

{ode ¥ Frequency Equipment Description Deviation Description Consequences: Action Item Response

_— _— =——-- iy - - - L Fr 7 | i N L. & L X I K 8§ % ¥ N | .. J C F ¥ BT ¥ ¥ T " F F [ W L T Ty TR LI K F ¥Fr ¥ - i iy - -

$§1 Rick Code

~ 2-N0-207 PLID: 2 OLD MDD REVERSE FLOM CAUSE: NAP ACT:
TANK EG LINE
CONSEQ:
- 2-40-207 PLID: 2 OLD mOD IMCREASED FLOW CAUSE: NAP ACT:
TANK E@ LINE
CONSED:
- -H0-207 PRiD: 2 QLD HOD INCREASED PRESSURE CAUSE: NAP ACT:
TANK €@ LINE
CONSER:
- 2-W-207 PeID: 2 OLD MBD INCREASED TEWPERATURE CAUSE: NAP ACT:
TANK ED LINE
CONSED:
- BRINE MKUP & CHE TKS PLID: | & 2 NO FLOW CAUSE: MAP ACT:
TARKS IN BOTH MODULES
CONSED:
- BRIME MKUP & CHG6 TKS PLID: I & 2 REVERSE FLOMW CAUSE: NAP ACT:
TANKS IN BOTH ROBULES
CONSEQ:
- BRINE MXUP ¥ CHE YKS PRID: 1 & 2 INCREASED FLOM CALUSE: NAP ALY
TANKS IN BOTH MODULES
CONSEQ:
- BRINE MKUP L CHE TKS PLED: 1 & 2 INCREASED PRESSURE CAUSE: NAP ACT:
TANKS [N BOTH NODULES
CONSER:
- BRINE MKUP & CHE TKS PLID: 1 & 2 INCREASED TEMPERATURE CAUSE: NAP ACT:
TANKS IN BOTH MODULES
CONSEQ:
- BRINE WKUP & CHE TKS P&ID: | & 2 REDUCED FLOW CAUSE: NAP ACT:
TANKS IN BOTH MDDULES
CONSED:
- BRINE MKUP & CHE TKS PLID: | & 2 REDUCED PRESSURE CAUSE: NAP ACT:
TANES IN BOTH MODULES
CONSER:
- BRINE MKI!P & CHE TKS PLID: | % 2 - REDUCED TEMPERATURE CAUSE: NAP ACT: VABR.0001089143

ig:

TANKS 1IN BOTH BODULES

CONSEQD:

i okl M i i L a2 X ) - 3
4+t 4t 4+ 1 At s 33 LSt 4L E LSt ¢ LT

>



Fage No. 2
11/05/90

Risk Lriticality Equip 1D
Code & Fregquency Eguipsent Description

- ION EX VESS 45-1G13  P&ID:
10N EXCHANGE VESSEL

- LINt 105/1107104 PLID:
PROCESS H20 THRU 45-1013

- LINE 10571107104 PLid:
PROCESS H20 THRU 45-1013

- LINE 1057110/108 PRID:
PROCESS H20 THRYU 45-1012

- LINE 107 PLID:
SOFY NATER MAKE UP

- LINE 107 PLiD:
SOFT WATER MAKE UP

- LINE 107 PRID:
SOFT NATER MAXE UP

- LINES 10171027104 PRID:
45-1013 INLET LINE

- P 702 TO LINE 110 PRiD:
REGENERATION HEADER

- P 702 TO LINE 110 P&ID:
REGENERATION HEADER

- P-701 . PLID:
PUMP SUCTION AND DIGCHRE

- P-701 PRiD:
PUMP SUCTION AND DISCHRG

I NEN NOD

1 NEW MOD

I NEW MOD

I NEW M0D

1 NEW MDD

[ NEW NOD

1 NEN M0D

1 NEW W0D

| NEW MCD

1 NEW MDD

| NEW MOD

1 NEN MDBD

VISTA CHEMICAL COMPANY (5305 DECALCIFIED WATER SYSTEM)

HAIOP Study Data Report

{6rouped by Risk Codes!}

INCREASED FLOM

INCREASED TEMPERATURE

MAINTENANCE

CORROSION

REVERSE FLOW

INCREASED FLOM

INCREASED TEMPERATURE

REDUCED FLOM

INCREASED FLOM

INCREASED TEMPERATURE

REVERSE FLOM

INCREASED FLDNW

Caused By:
Consequences:

CAUSE: NAP

CONSEQ:

CAUSE: ELEC TRAC HEATING

CONSEDR: NAP

CAUSE: FLOW METER FAJLURE/CALIBRATION
CONSEQ: NAP

CAUSE: FAILURE TO FLUSH 105

CONSEQ: NAP

CAUSE: NAP

CONSED:

CAUSE: NAP

CORSER:

CAUSE: NAP

CONSER:

CAUSE: SEE ND FLOM

CONSER:

CAUSE: DRAIN VALVE OPEN BEFDRE VESSEL
CONSED: NAP

CAUSE: NAP

CONSEQ:

CAUSE: CHECK VALVE FAILURE & PUNP OFF,
DRAIN VALVE OPEN

CONSEQ: NaP

CAUSE: NAP

CONSER:

Action [tem Reguest
Action Itea Response

S il sl A v S A e e e i S S A i A S A s e SN wit e ml S e A W W P M A

ACT:

ACT:

acT:

ACT:

ACT:

ACT:

ACT:

ACT:

ACT:

ACT:

aCT:

VAB.0001089144
R



Page No. 3 VISTA CHEMICAL COMPANY {5103 DECALCIFIED WATER SYSTEM)

11/05/90
HAZOP Study Data Report
(brouped by Risk Codes)
Risk Criticality Equip ID Pull Caused By: Action [tea Request
Code & Frequency Equipment Description Deviation Description (onsequences: Action Ites Response
——4—t— S et ettt e A S S R T B F L Y e e =ttt At b TS -4ttt L4 4t 4 P A S S L T I F 4 3 L T

- P-701 PkID: | NEW MDD INCREASED TEMPERATURE CAUSE: NAF ACT:
PUMP SUCTION ARD DISCHRG
CONSEN:
- P-701 P&ID: 1 NEW HOD REDUCED PRESSURE CAUSE: NAP ACT:
PUMP SUCTIDN AND DISCHRG
CONSEQ:
- p-70! PRID: 1 NEW MOD REDUCED TEMPERATURE CAUSE: SEE LINE 107 ACT:
PUMP SUCTION AND DISCHRG |
CONSER:

VAB.0001089145
e
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