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OUTLINE

Name: GRIRO S.A.

Founded: 1897

Registered: under No. J40/240/1991
Overall Area: 116,360 sq.m

Floor Space: 71,011 sq.m

Main Business: GRIRO designs,
manufactures and sales a wide range of
process equipment for oil and gas
processing,

chemical and petrochemical industry, power
plants, fertilizer plants, cement and rubber
industry, pharmaceutical, food plants and
environmental protection facilities such as:

- reactors

- columns

- pressure vessels

- heat exchangers

- air coolers

- LP, IP, HP steam drums
- LP, IP, HP BFW heaters
- condensers

- PSA Adsorbers

- evaporators

- tyre curing presses

Head Office; 355-357 Calea Grivitei St.
010717 Bucharest, ROMANIA

Phone: + 40-21-22 40 810
+ 40-21-22 44 870

Fax: + 40-21-22 40 742
+ 40-21-22 40 527

E-mail: mail@griro.ro
web-site: www.griro.ro
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BRIEF HISTORY

1897 Foundation of "Central Railways
Shops”. Repairing of steam
engines and wagons.

1945 Repairing of 4 axles
railway cars.

1961 Chemical equipment manufacturing
division was created.

1968 Intreprinderea de Utilaj Chimic
"GRIVITA ROSIE" became
independent manufacturer of
process equipment.

1972 Design and manufacture of pressure
vessels according to ASME Code.

1979 Commissioning of new shops
far manufacturing of thick-wall
reactors and tire curing presses.

1982 First "Clean Room” for special equipment.

1986 The company was authorized
by ASME to design and manufacture
pressure vessels and to apply
U and U2 stamps.

1990 “Intreprinderea de Utilaj Chimic
GRIVITA ROSIE" became a share holding
company under the
name GRIRO

1993 GRIRO was authorized by TUV ace. to
AD Merkblatt HP 0.

1995 GRIRO was certified ISO 9001.

1998 GRIRO was authorized by ASME
to apply "S" stamp.

2000 GRIRO obtained Safety Quality
license to export stationary
pressure vessels in P.R. China.

2003 GRIRO was authorized to Design and
Manufacture of Boilers and Pressure
Vessels acc. to PED 97/23/EC
Annex lIl, Module H/H1. H1

2004 GRIRO is private owned company
2004  GRIRO obtained Manufacture License
of Special Equipment P.R. China

for Pressure Vessels (A1 andA2)
and Bollers Parts (Steam Drum)
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GRIRO TODAY
AND TOMORROW

Nowadays GRIRO is a modern integrated
company, with a new management and
highly skilled and reliable personnel, able
to design and fabricate process
equipment, in accordance with clients
requirements and specifications. Due to
its manufacturing technology and
facilities, the company has the capability
to deliver heavy pressure vessels, of great
weight and dimensions, fabricated under
high operating and guality conditions
being fully acknowledged on the domestic
and international market. The wvarious
range of manufactured equipment allowed
the company to increase the exports in the
last years, the rate of export having a
range of 80-70% from out total production.
Products from our workshops have
reached their destinations in Europe,
Asia, Middle East, Africa, U.S.A., Canada,
Central and South America.

Vi ¢ GRIRO E




Tubesheet cladding

RESEARCH AND
DEVELOPMENT

The Research and Development division
in co-operation with engineering,
production and sales divisions, is
carrying out different technical pro-
cedures for reaching basic and
application studies on materials
structures and welding know-how.

Our capabilities are endowed with the
most advanced laboratory equipment
and these allow the performance of
difficult tests and analysis.

GRIRO continues to develop techno-
logies for application in the next
generation with special attempts for
identification of the next techniques and
afferent equipment for:

- material research and new welding
procedures;

more competitive products in com-
pliance with the environmental
protection.
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ENGINEERING

GRIRO Engineering Division is increasing its
capabilities both by investing in human
resources and technology. Engineering is
customized on client requirements and is
skilled in multidisciplinary projects including
planning and reporting, vessels design,
structural  analysis calculation, quality
assurance eic.

Various software’s are available in-house and
are applied to the design of preparation of
shop drawings. The Engineering Division is
currently using AUTOCAD, B-JAC, B-JAC
FABEX, FINGLOW, PROBAD (DVO),
COMPRESS and our own software's,
according to different major international
codes.

Since 1986 GRIRO has been authorized by
the. AMERICAN SOCIETY OF ME-
CHANICAL ENGINEERING (ASME) to
design and fabricate S, U & U2 stamped
pressure vessels. :
Since 1993 GRIRC obtained the TUV
authorization according to AD MERKBLATT
and in 1985 has been IS0 9001 cerdified.
Since 2000 GRIRO has been authorized by
CHINA State Bureau of Quality and Technical
Supervision to manufacture pressure vessels
and also obtained Safety Quality license to
export stationary pressure vessels in P.R.
China,

In'2003 GRIRO was authorized to Design'and
Manufacture of Boilers and Pressure Vessels
acc. to PED and in 2004 GRIRO obtained
Manufacture License of Special Equipment
P.R. China for Pressure Vessels and Boilers
Parts (A1, A2, A),

Engineering Division is cumently designing
equipment to be manufactured in compliance
with the following international codes:

- ASME (Section |, Section VIII, Div.1,2)

- PED 97/23 EC

- AD MERKBLATT

- BS 5500

- STOOMWEZEN

- CODAP

- ROSTEHNADZOR

- TEMA Stds

- API 650, 661, 620

- EN 12952

- EN 13445

- RID, RIV, ADR, AAR, CTG, IDMG

- Romanian Pressure Vessels Code

T4 ¢ GRIRO ﬂ




CNC Control Gas/Plasma Cutting — ECONOGRAPH 3100
Koike — Japan

Plate Bending Machine with Hydraulic Control
Wilhemsburger — Germany

- plate width = 4000 mm.
- Thickness in cold conditions - 175 mm.
- Thickness in hot conditions - 360 mm.

Head Dishing Hydraulic Press
- Power - 1600 to

- Span - 4000 mm.
i ads 3000 dia.,

Planning and Milling Machine WMW Germany

- Planning length - 13000 mm
= Planning width - 3000 mm
- Planning height - 3150 mm

T4 ¢ GRIRO

MANUFACTURING
TECHNOLOGY AND
FACILITIES :

Oxi-Acetylene Gas Cutting
Plasma jet Cutting
Machinihg & Milling

Forming and Bending

Plate Bending:
Dia.: 500 - 8000 mm.
Thk.: 6- 380 mm.
Head Dishing:
Max Dia.: 3000 mm. (one piece)
Max Thk.: 100 mm.
Max Dia.: 8000 mm. (by parts)

Machining

Edge Preparation:
Max Dia.: 10000 mm.
Max Lenght: 13000 mm.

3 NC Drilling of Tube Sheet Holes:
Dia.: 1/2°-1.1/2"
Max Thk.: 1000 mm.

NG Boring - Max Dia.: 200 mm.

SOMUA ERNAULT - France
- Broach Diameter - 200 mm




GRIRO's shop facilities allow manufacturing
of one-piece equipment under the following limits:

- diameter: &m
- length: 60m
- weight: 320 to

. Tube Finning

Embedded Type
Slotted Type

[Welding and Cladding

Boring and Drilling Lathe BERTHIEZ - France
= Max, Dia: - 10000 mm

Saw

SMAW
GTAW
GMAW
FCAW
NARROW GAP PROCESS
TANDEM SYSTEM

Heat Treatment

Furmnace:
25X10X9,8m. Temp. 1050°C
Elgetrie (local), Tamp, 500 - 750°C

Surface Preparation

Shot blasting
Grinding

Palishing

Painting

Pickling, Passivating

Leackage Tests

Hydraulic tests
Ammonia lests
helium tests

Drilling of Tubesheet with 3 Local Heat Treatment by Induction

Heat Treatment Furnace
spindies Morando - Haly (AEG - ELOTHERAM — typa) - Dimensions; 25 % 10x 9.8 m
- Max. Thickness: - 1000 mm - Oplim Temp. rata: - 500- 700°C - Working Temp, max.: 1050°C

- Optimum Temp. Rate.: 550 - 750°C

Ti o GRIRO




MAIN PRODUCTS

Refinery, Petrochemical and Gas
Industry:

- reactors

- columns

- heat exchangers
- pressure vessels
- air coolers

- condensers

- evaporators

- scrubbers

- separators

- absorbers

- dryers

- regenerators

- skid mounted equipment

Secondary Reformer Reactor 2.25 Cr - 1% Mo

m 75 ) G Ri Ho Air Cooled Heat Exchanger




Claus Reactors

Fertilizer and Chemical Industry:

- columns

- reactors

- heat exchangers
= pressure vessels
- absorbers

- regenerators

- converters

- evaporators

- condensers

- granulators

Power Station:

- LP, IP, HP, BFW heaters

- LP, IP, HPE steam drums

- separators

- condensers

- steam deaerators

- waste heat boilers

- vaporizers

- steam [ water heat exchangers

Tiie ¢ GRIRO m




Rubber and Tire Industry:

- tire curing presses (45" — 100%)
- rollers for rubber industry

Materials for Construction Industry:
- autoclaves
- filters
- rotary furnaces
- cement kiln

Pulp and Paper Industry:

- debarkers
- filters

Transportation Equipment:
- tank containers for road, sea and
railways
- railways tanks 80-100 m®

Expanding plates

Column for Caprolactam Unit 80 m® Railways Tank

| s oy

e, &y Tt

HP Tube Bundles

m!L Tt 0 GRIRO IMO 5-18 m* Tank Container




Miscellaneous

- evaporators for desalination unit

- environmental protection
equipment

- rotary granulators and dryers

- autoclaves for aluminum industry

- plate bending machine

- electrolysis cells for chemical and
nonferrous industry

- steel structure for offshore
platforms

- eryogenic eguipment

Alkylate Rerun Tower - spare parts

Our capabilities include all the
products mentioned but are not limited
to these. Facilities available enable us
to manufacture products of any size and
T 'm ! ! weight in a wide variety of materials as

= ! . b : hee E follows;
, i el - :
1 (m if 8 _C v 3 g : Materials

- X o RE - carbon steel

|_ { - alloy steel
- stainless steel
- cooper-nickel
- nickel alloy
LP Heater Tower - monel
- hastelloy
- incoloy
- cladded
- titan
- Cr-Mo
- duplex

Stainless Steel Heat Exchanger Alumin Treater

T4 o GRIRO jE




SERVICES AND
TECHNICAL
ASSISTANCE

GRIRO owns design/engineering
capacities according to the major
international national codes and

grants technical assistance and services
for its customer as required.

Main services and technical assistance

provided by the company include but are

not-limited to:

- supply of spare parts

- updating

- modifications

- technical assistance and know-how for
assembly and erection of process
equipment on site

- detail engineering/design for process
equipment

- mechanical design for pressure
equipment

- consulling, commissioning of process
equipment

- non-distructive inspection (full NDE
quality control and surveying equipment
is-available in-house)

- mechanical and chemical analysis

- maintenance, service and tests

- welding and heat treatments

- inspection of pressure vessels

GRIRO's delivery for the Revamping of Petromidia Refinery made under
LITWIN ‘s Engineering for Catalytic Cracking and Atmospheric Distillation.

14 Ziis i GRIRO
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RADIGGHAPHIC TEST (RT)
X Ray, Co

MAGNETIC PARTICLES TEST (MT)

Various Types

LIQUID PENETRANT TEST (PT)_
Various Types

ULTRASONIC TEST (UT)
Various Types Delactors

POSITIVE MATERIAL IDENTIFICATION
PMI

QUALITY SYSTEM

GRIRO's Quality System was developed on a firm
management policy and meets various codes and
regulation requirements, due to the continuous control on
raw materials and fabrications phases.

The Quality System is based on a Quality Manual in
accordance with 1SO 9001/94 standard for design,
fabrication, installation and repairing activities and offers
the buyer confidence in company’s capability to produce
and deliver process equipment, according to specified
requirements.

GRIRO's Quality Systemn supported by modem facilities,
has the full capability for performing mechanical, chemical
and NDE tests and is endowed with high — technology and
testing equipment as:

- Nuclear Metal Analyser Instrument

- Charpy V, INSTRON WOLPERT PW 30
certified by NIST — USA

- Leak testing equipment

The non-destructive laboratory personnel is gualified

in accordance with SNT-TC-1A and EN 473

and applies the non-destructive examination technology
according to applicable code/standard requirements
(ASME Code, EN & PED, AD Merkblatt, Romanian Code,
a.s.0.)

During its activity, GRIRO's products were inspected by the
major inspection authorities such as:

- LLOYD’S REGISTER

- TUV, Bayern

- TOV, Sud

- TUV, Rheinland

- TUV, Austria

- BE INSPECTION LTD

- BUREAU VERITAS

- DET NORSKE VERITAS
- SOCIETE GENERALE DE SURVEILLANCE
- ISCIR - CERT

- FM/ TUV/BV GmbH

- HARTFORD GmbH

- INSPECTA AB

Ve & GRIRO 15




GRIRO IN THE WORLD

Applying the provisions of international standards and codes,
GRIRO has a permanent cooperation with major engineering and
construction companies in the world.

Most important companies GRIRO worked with:

TECHINT LUMMUS ARGENTINA
AUSTRIAN ENERGY GmbH AUSTRIA
VA TECH WABAG GmbH AUSTRIA
UOP NV BELGIUM
TRACTEBEL ENERGY ENGINEERING BY BELGIUM
Ccmi BELGIUM
METSO POWER OY FINLAND
FOSTER WHEELER FRANCE FRANCE
TECHNIP COFLEXIP SA FRANCE
ALSTOM POWER TURBO-SYSTEMS /
TURBOMACHINES GROUP FRANGE
HEURTEY SA FRANCE
AIR LIQUIDE ENGINEERING FRANCE
KRUPP UHDE GERMANY
LURGI AG GERMANY
BORSIG GmbH GERMANY
FISIA BABCOCK ENVIRONMENTAL GERMANY
LINDE AG GERMANY
TECHNIP GERMANY GmbH GERMANY
ASPROFOS ENGINEERING GREECE
NEM BV HOLLAND
CBl HOLLAND
ESSAR GLOBAL Lid. INDIA
FOSTER WHEELER ITALIANA ITALY
SIIRTEC NIGI ITALY
SNAMPROGETTI Spa. ITALY
TECHNIP KTI ITALY
TECNIMONT Spa. ITALY
ORMAT INDUSTRIES LTD ISRAEL
MITSUBISHI HEAVY INDUSTRIES Ltd JAPAN
CHIYODA CORPORATION JAPAN
TOYO ENGINEERING CORP. JAPAN
JGC CORPORATION JAPAN
JSW ENGINEERING CO. Ltd JAPAN
HITACHI ZOSEN CORP. JAPAN

MITSUI ENGINEERING & SHIPBUILDING JAPAN
ISHIKAWAJIMA-HARIMA HEAVY INDUSTRIES JAPAN
SK ENGINEERING & CONSTRUCTION Lid. KOREA

TECNICAS REUNIDAS SPAIN
FOSTER WHEELER IBERIA SPAIN
TEKNOTES TURKEY
KBR UK
STONE & WEBSTER Ltd UK
FLUOR DANIEL UK UK
OVERSEAS BECHTEL Inc. UK
EXXON MOBIL ENGINEERING EUROPE Ltd. UK
PEERLESS EUROPE Ltd. UK
UOP INC. USA
VOGT POWER INTERNATIONAL USA

SIEMENS WESTINGHOUSE POWER CORP USA
ALSTOM POWER SYSTEM /

ENERGY & ENVIRONMETAL SYSTEMS USA
GE ENERGY USA
CMiI USA
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