REALI STI C ASSESSMENT OF DANVAGE AND

EQUI PMENT | NTEGRITY | N

CHEM CAL PLANTS AND REFI NERI ES

SUBJECT TO FIRES, EXPLOSI ONS, AND OTHER CATASTROPHI C EVENTS

THI ELSCH ENG NEERI NG | NC. has devel oped a unique position
in the process industry in the assessnment of damge to
equi pnent, piping, pressure vessels, and other conponents in
chem cal plants, refineries and other process plants that have
been subject to fires, explosions, earthquakes, bonbings and
ot her "catastrophic" occurrences.

Thi s experience has been gained as a result of over 40 years
of experience by the Professional Engineering staff. In
addition to the assessnent and determ nation of the extent and
significance of the danmage of the "altered® plant units or
equi pment, our expertise includes extensive repair and other
rehabilitation services.

In the assessnent or eval uation of danage to plants, a broad

range  of pr of essi onal expertise IS utilized, i ncl udi ng
nmetal l urgi cal, nechanical, structural, and corrosion engineers,
equi pnent desi gners, stress and finite elenent anal ysi s
engi neers, nondestructive testing experts, and others, as
needed. Al so available are specialized welding engineers wth
"hands-on" experience in the performance of repairs to critica
equi pnent . These experiences have included the repairs of all

types of pressure vessels, conpressors, turbines, structures,
crank shafts, boilers, fans and other difficult-to-wed equi pnent
and materials. The procedures developed and utilized by these
wel ding engineers are designed to result in mninmm distortion
of the conmponent and reductions in the residual stresses
I nherent to wel ding. These repairs utilize, where applicable,
hi ghly specialized heat treating techniques to further reduce
di stortion and residual stresses.

The personnel in our organization have inspected over 10,000

pi ping systens, pressure vessels, conpressors and ot her
equi pment in various types of industrial plants, including a
| arge nunber of refineries and chem cal plants. We have thus
devel oped a very extensive library of information on these
materials, their netallurgical characteristics and nechanica
properties and their performance, including the effects of
over heat i ng, fires, expl osi ons, shock | oading, or ot her

i nci dent s. The data available are enough to wite several



handbook vol unes. This know edge, of course, would prepare us
for alnobst any type of project. Some of this information is
also presented in the three-day semnars presented under
sponsorship of the Boiler and Pressure Vessel Commttee of the
American Society of Mechani cal Engineers on the subject
"Fail ures, Failure Prevention, Mai nt enance and Repairs of
Pressure Vessels, Piping, Boilers and Rotating Machinery, and
Li f e- Ext ensi on Consi derations. "

In the past, we have assisted in evaluations of plants that
have been subject to localized fires resulting in potentia
danmage to the equi pnent exposed, or in nore severe cases, to the
conplete plant installation. Wth our assistance, these plants
have been returned successfully to service in far less tine than
had originally been anticipated by insurance underwiters,
adj usters, representatives of original equipnment manufacturers,
and ot her personnel.

In certain cases, pressure vessels exposed to fires, that
had been marked for replacenent, after careful evaluation by
TH ELSCH ENGQ NEERI NG, I NC. engi neering personnel utilizing
various netallurgical, mechanical and nondestructive testing
techni ques, confirmed that the equipnent, with mninum efforts,
could be utilized in the as-fire-exposed condition, or could be
restored to an entirely reliable |evel of safety fully conplying
with applicable specification and standards by mnor welding
and/ or heat treating operations.

Therefore, as a result of our activities, the costs of
equi prent replacenment to either the owner/operator or the
i nsurer has been, and can be substantially reduced.

In addition, far greater cost benefits have been realized
as a result of the significant reduction in business
interruption losses by returning the plant and equipnent
involved far nore rapidly to a safe and reliable operating
condi tion.

Most of our evaluations or condition assessnents by THI ELSCH

ENG NEERI NG, I NC. per sonnel are supported by detail ed
engi neering reports which cover all aspects such as Codes and
Standards, local regulatory and safety requirenents, tota
condi tion assessnents, repair consi der ati ons; essentially
involving all aspects necessary to return a plant to service in
a tinely and cost-effective manner, while still maintaining the

operating integrity, i.e., safety, of the plant.

THI ELSCH ENG NEERING INC. can also provide supervisory,
engi neering, and related personnel to nmanage, supervi se,
expedite, cost anal yze, or perform the actual repair,



nodi fication, and installation operations, where applicable
and/ or desirable.

Additional information of explosion types of failures and
fires and the types of analyses perforned is available as to

cause and origin.



TYPI CAL PROJECTS | NVOLVI NG

EXPLOSI ONS, FI RES, BOMVBI NGS

AND OTHER CATASTROPHI C EVENTS ON

VH CH THI ELSCH ENG NEERI NG,

[ NC. PROVI DED

VARI OQUS ENG NEERI NG MAI NTENANCE AND REPAI R SERVI CES

Sabah Gas | ndustries
Hoechst - Cel anese
Exxon Refinery

Val ero Chemi cal

Paci fic Engi neering
Uni ted Refining
Penmex

Mar aven

Lagoven Refining

New Zeal and Synfuel s
Ecopet rol

Citizens Gas and Coke Co.

Ccel ot Ammoni a Conpany

Labuan, Ml aysi a
Panpa, Texas

Bayway Refi ni ng

Corpus Christi, Texas
Hender son, Nevada
Warren, Pennsylvani a
Cactus Chi apas, Mexico
Punto Fijo, Venezuel a
Amuay, Venezuel a

new Pl ynout h, New Zeal and
Cartagena, Col onbi a

I ndi anapol i s, |ndiana

Kitimat, British Col unbi a,
Canada



SPECI FI C SERVI CES PERFORMED

BY THI EIL SCH ENG NEERI NG, | NC.

ON | NDUSTRI AL PLANT PRQJIECTS SUBJECT TO

FI RES, EXPLOSI ONS AND OTHER CATASTROPHI C EVENTS

Cause and Origin Analysis
Fail ure Analysis of Specific Conponents
Condi ti on Assessnent
Plant Site Metallurgical Fire and Mechani cal Damage Assessnent
Quant um Det er m nati on
Repai r Scope Pl anni ng
Proj ect Managenent
Repai r Supervi si on
Budgeti ng and Costi ng
Repai r, Repl acenent, |nprovenent, and Upgradi ng Determ nations
Expedi ting
Desi gn Anal ysi s
Code Conpliance Revi ews
QY QC Performance Determ nations

Vendor Auditing and Expediting



