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NOBLE CAUSE , UNIQUE MODEL
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BiOZEEN:ites

Head Quarters: Bangalore Employees: 225 Number of Business Lines: 6 Number of Product Lines: 8

Management & Support
BiIOZEEN
Regulatory
Procurement Services
— ..
Project Management - \ E:gg?cﬁ
Engineering—— Bioprocess

Automation &
Instrumentaion

Technology & —
Processes
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BiOZEEN DESIGN & BUILD INFRASTRUCTURE

= Campus spread across 4 Hectares
= Floor area of 35,000 Sq. ft

= Executed Bioreactor/ Fermenter from 1L to
10000L

* In-house facility for electro polishing

= State-of-the-art Quality Control Units
= Clean and Black utilities

= Boilers, Chillers, Compressors, WFI
generators

Integrated FAT centre
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BiOZEEN Facility Layout
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BiOZEEN DESIGN & BUILD INFRASTRUCTURE

Manufacturing Workshop

= State-of-the-art New Manufacturing Centre located in Hardware Park, Bangalore, India
= Floor area of 50,000 Sq. ft

= QOperational since June 2018
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Stainless Steel
The date was June 4, 1912

Harry Brearley was in charge of the Brown-Firth Research Laboratory in Sheffield,
England.

While the lab was investigating ways to eliminate rust in gun barrels, Mr. Brearley
noticed that a discarded steel sample from an earlier test was not rusting while the
other samples rusted.

Two months later, on August 20, 1912, stainless steel was cast for the first time
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Stainless Steel

Even though many people were involved in finding Stainless Steel, records consider Mr.
Brearley as the inventor of Stainless Steel !

(No work is done without documentation)
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Types of Stainless Steel

Today, there are 200 types of Stainless steels available.

R | N7 N

As these 4 elements change,
* Type of stainless steel change
 Composition Changes

* Properties Changes
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Types of Stainless Steel

15

Austenitic: High Chromium and Nickel content of the grades in this group
provide superior corrosion resistance and very good mechanical properties
(eg: 304, 304L,316, 316L)

Super austenitic: A subgroup of austenitic stainless steels. Having elevated
levels of nickel, chromium, and molybdenum compared with standard
austenitic stainless steels. May have other additions (e.g., nitrogen and/or
copper) to increase strength and resistance to pitting corrosion and stress
corrosion cracking in the presence of chlorides. (eg: 904L(N08904), 6MO/254
SMO (S 31254), AL-6XN (N08367)

Ferritic: A higher corrosion resistance than martensitic grades, but are mostly

inferior to the austenitic grades. These grades are straight Chromium steels with no

Nickel ( eg: 409, 405,430, 444)
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Types of Stainless Steel
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Martensitic: A group of stainless alloys made to be corrosion resistant and harden-
able (using heat treating). Chromium steels without nickel. Used where hardness,

strength, and wear resistance are required like filter holder support and cross flow
filter bars etc. ( eg: 410, 420,440A, 440C)

Duplex : Duplex grades are a combination of austenitic and ferritic material. Twice as
strong as the austenitic and ferritic grades. Better toughness and ductility than the
ferritic grades, they do not reach the levels of the austenitic grades. Duplex grades
have a corrosion resistance very close to the austenitic grades such as 304 and 316.
Grade 2205 is the most widely used in the duplex class

Precipitation hardening : Precipitation hardening stainless steel can be strengthened
and hardened by heat treatment. This offers the designer a unique combination of

fabric-ability, strength, ease of heat treatment, and corrosion resistance not found in
any other class of material. These grades include 17Cr-4Ni (17-4PH) and 15Cr-5Ni
(15-5PH)
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Types of Stainless Steel
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Types of Stainless Steel
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Types of Stainless Steel
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Types of Stainless Steel
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Types of Stainless Steel
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Types of Stainless Steel
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Types of Stainless Steel — Product Contact
* Type 316:

e 18% chromium, 14% Nickel and added Molybdenum
* In combination increase its resistance to corrosion.
* In particular, molybdenum helps to control the pit type attack of corrosion.

 The “L” grades provide extra corrosion resistance after welding. (Carbon levels are

kept to .03%)
‘ 316L/304L
316/304 '
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Types of Stainless Steel — Product Contact Surface
* Type 316L (1.4435):

Slightly higher
 (17.0t019.0%) chromium,
e (12.5to 13.5% Nickel) and
e (2.5to03.0%) Molybdenum.
* This grade stainless steel helps in control of delta control at the welding area.

* (outcome of the Basler Norm 2 that tried to reduce concerns of rouging)
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Select the Right Stainless Steel

How do we select the right one for our application?

* Corrosive environment : Atmospheric, water, concentration of particular chemicals, chloride
content, presence of acid

* Temperature

e Strength Required

 Metal Joining Process Required
* Degree of Forming Required

* Product Form Required

e Surface Finish Required

e Cost

When in doubt, please share the process details & chemicals that come in contact to
the manufacturer to check the compatibility.
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Stainless Steel Welding

For pressure vessels, tanks, piping and tubing systems where the process contact
surface of the weld is to be used “As is”,

27

welding processes shall be limited to the inert-gas arc processes (such as gas
tungsten-arc welding and plasma arc welding)

the high energy beam processes (such as electron beam or laser beam welding), as
defined in AWS A3.0
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Gas Tungsten Arc Welding

Joining of metal by placing an arc in between the metals
Shielding with an inert gas or mixture.
With or without filler material

Manual or automatic (orbital welding)

28
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Welding

Weld Controlling

S-Sulphur control in Steel
O—Oxygen control in Welding Gas
F-Ferrite control in Steel

T-Tungsten control in process

29
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Weld Controlling - Sulphur

MM-5.2.1.1 Weld Ends.

Weld ends that are to be automatically welded shall have a Sulphur content between
0.005 wt. % and 0.017 wt. %

This requirement applies to the austenitic stainless steels

This requirement does not apply to materials used in the construction of process
components, only to the weld ends of process components in their final form.
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Weld Controlling - Sulphur
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Weld Controlling - Oxygen

Oxygen contamination during welding leads to Discoloration and corrosion!

32

304L tubing showed no significant difference in heat tint from 316L. The welds were full penetration welds. The torch shielding gas was 95% argon,
5% hydrogen 99,998 with <2 parts per million (ppm) of oxygen, meisture, and hydrocarbons) to assure full penetration welds. The hydrogen
addition to the torch shielding gas is considered to have no effect on the HAZ heat-tint oxide on the inside surface. To provide varying amounts of
oxygen in the backing gas a compressed cylinder of medical grade air was added to 99,98% minimum pure argen (<2 ppm of oxygen, moisture,
and hydrocarbons) and the oxygen was measured with a calibrated commercial oxygen indicator, The amount of oxygen in ppm in the backing gas
was measured to be as follows;

No. 1-10 No. 3-50 No. 5-200 No. 7-1000 No. 8-12500
No. 2-25 No. 4-100 No. 6-500 No. 8-5000 No. 10-25000

. The illustration should be used as a reference to identify the degree of heat-tint oxide by number and not to specify oxygen limits in the backing gas.

The acceptable degree of heat tint can vary with different service environments. It should be considered along with the economics involved
obtaining very low levels of heat tint when specifying acceptable heat tint level welds.

The amount and visual appearance of heat-tint oxide can be influenced by factors other than oxygen, such as:

- High levels of moisture in the backing gas will increase the degree of heat-tint,
- Contaminates such as hydrocarbons, moisture, and some types of particulate on the surface prior to welding can influence heat-tint oxide levels
- Hydrogen gas in the argon backing gas can significantly reduce the amount of heat-tint oxide

e el ool e e BB i e e e s R B e A BB e B A ARA

2019 Biozeen, Bangalore Biotech Labs Pvt. Ltd.




Weld Controlling - Oxygen

Oxygen contamination during welding leads to Discoloration and corrosion!
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Weld Controlling - Oxygen

Oxygen contamination during welding leads to Discoloration and corrosion!

Without Oxygen Monitoring With Oxygen Monitoring
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Weld Controlling — Delta ferrite

Ferrite is a phase that may precipitate during solidification of austenitic stainless steel
depending on the ratios of the alloying elements.

The presence of ferrite in austenitic stainless steel welds may reduce the corrosion
resistance in some corrosive environments.

However, a minimum ferrite level may be required to maintain specific properties of
particular product forms (e.g., castings) or is deemed necessary to prevent hot cracking
of heavy wall weldments (e.g., vessels made from plate).

The ferrite level of as-solidified austenitic stainless steel welds can be determined from
the WRC-1992 Constitution Diagram for Stainless Steel Weld Metals using

«  Chromium equivalent Cr (eq) p %Cr + %Mo + 0.7%Nb and
« Nickel equivalent Ni (eq) p%Ni + 35%C + 20%N + 0.25%Cu.

Measuring of ferrite in production welds shall be in accordance with AWS A4.2M:2006
(1ISO 8249:2006MOD).
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Weld Controlling - Deltaferrite

18 —

-y
~

Ni Equiv. = %Ni + 35(%C) + 20(%N) + 0.25(%Cu)

9 f - T T f T f T T
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Cr Equiv. = %Cr + %Mo + 0.7(%Nb)

Source: Figure 1 of AWS A5.9/A5.9M:2006 ERRATA

Figure A.I—WRC-1992 Diagram for Stainless Steel Weld Metal

The WRC-1992 Diagram predicts ferrite in Ferrite Number (FN).

The WRC 1992 Diagram is preferred for “300” series stainless steels and for duplex
stainless steels. It may not be applicable to compositions having greater than 1% Si
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Weld Controlling — Delta ferrite

Ferrite in welds of austenitic stainless steels can be controlled by one or more of the
following methods:

(a) Post weld solution annealing
(b) Use of weld filler with increased nickel content

(c) Increase of nickel equivalent by addition of approximately 1-3 vol.% nitrogen to
shielding gas

(d) Selection of heats of materials with high nickel to chromium ratios, such as the
European steel grade

1.4435 (see Table MM-2.1-1) with a restricted Cr(eq) to Ni(eq) ratio 3 as per BN2
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Weld Controlling — Delta ferrite

The Basler norm 2 (BN2) describes the special material requirements of 1.4435

according to DIN 17440 with clearly narrowed analysis limits for the alloy components
and defined ferrite content ( ferrite ).

Target delta ferrite is 3% at weld joint

38
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Weld Controlling — Delta Ferrite

Ferritoscope

39
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Weld Controlling — Tungsten

Angle and profile of tungsten electrode is critical to maintain the weld bead width &
profile

v 18 ;

-

_l“llrvl \

f » lengfh-—-»‘ tip diam.
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Weld Controlling — Welder

41

Welding Management System
Certified Skilled Welder
Welding Procedure

Welder Qualification

Weld Coupons before job
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Welding Management System

Uniqueness of Welding Operation

43
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Welding Management System

Other Unique features

44
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Welding Management System

Quality of Weld Vs Performance of Weld

45
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Welding Management System

Expert Welder Vs Welding Expert
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Welding Management System

WPS, SWPS, WPQT
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Welding Management System

Moving Forward.................

48
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Welding Management System

Welding variables

49
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Welding Management System

Welding “variables” to be managed during the Opertion
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Welding Management System

Welding “ Aspects” to be managed
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Welding Management System
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Welding Management System

Welding GAP Audit
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Welding Management System

Welding GAP Audit
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Welding Management System

Welding GAP Audit
De-Burden your Welding !!

55

2019 Biozeen, Bangalore Biotech Labs Pvt. Ltd.



Welding Management System

Quallflcatlons

Wealdina Precadurs Snecification TWPS! & Qual#y Assurance Plan IDAPY | Innsection & Testing Plan TP |

-
>

14
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Jt Set-Up Condition [SUC] |

- Joint= identfied n the Weld-Map / Assy-Drg?

- WPS 2 vald & approved?

T OMWVET O Sveavawe © I

- Tacking sufficient? "1 - Jigs & Fixturing available & ready?

- Cleanbness OK? 2 -Docs Approved?

- Posibioning OK? 3 - How many inspection Stages?
Ponnn cmmcd | st A Bl ol Vs W ld | el o™
S — S

- Consumables available? g - No of Re Shrts’

- efe? ' 10 - Welding Dirsctions?

11 - No of Passes?
12 - Distortion-measurement Locabons?
13 - Distorton-measurement Evenis?
14 - Work during Cooling period?
15 - Path programming / Teaching?
18 - NDT/Production-Coupons?
17 - Fraquency of Testing?
"For Robet Weing see SOF 8 12209 18 - Qualified Welders' Stamps / ld=s efe

Part 23

Part 33

uunant erts

Speed Limits
- Heal-input Rate Limits
- Wire-Feed Rate Limits
- Temperature (preheat / postheat) Limis
- Inter-pass Temperature Limes
- Slart-cycle sequence OK?
- End-cycle sequence OK?
10 - Post-weld cocling / handiing Period?
11 - Posi-weld Inspechion Period?

[

Won e
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Welding Management System

Overall Road Map

57
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Welding Management System

Detailing Road Map
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Welding Management System

Stages of implementation of WMS
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Welding Management System

Practising WMS

60
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Welding Management System

Concluding WMS

61
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Weld Controlling — NDT

= Radiography Inspection

= Borescope

63

= Dye Penetrant Test

2019 Biozeen, Bangalore Biotech Labs Pvt. Ltd.



Weld Controlling — NDT
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Weld Controlling — NDT
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Weld Controlling — Documentation
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Weld Controlling — Documentation

Filler Rod Certificate
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Weld Controlling — Documentation

Argon Gas Certificate
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Weld Controlling — Documentation

Weld Isometric Diagram
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Weld Controlling — Documentation

Weld Log

70
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Weld Controlling — Documentation

Traceability and Identification

71
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Weld Controlling — Documentation

Weld Printout “oe 23 00
001 0.9 INC 10.3 10.6
Pg (1 451° 0.0 18.9 90 0
Nusber 19 0.9 9.2
460° 10.8 15.6 o (0
1.4 8.5
40° 11.3 13.6 0 |
U T  VUrot Vuir 125 7.5
(V) (A (mw/min) () 480° 11.8 10.3 90 (0
2.9 6.6
b 0.4 0.2 0 A91° 131 1.4 9 (
0s 0.3 0.3 0 170 K7
15s 0.4 0.2 (0
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10° 10.8 49.9 9N 0 Cycle time ; 00:01:18 N= 495
0.2 17.1
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a° 1.0 9.9 9 0
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Weld Controlling — Documentation

Designation  Welder Qualification BS EN ISO 9606-1 141 PBW FMS5 S t1.65 H-L045 ss gb

Welder Qualificatior

73

WPS-Ralerance 004 Rev 01

Examining body - Lioyds Regster Viarificabon Limited

Weld test detalls Range of approval
Welding process(es) TIG(141) TIG(141)
Transfer Mode NA NA
Product type (plate or pipe) T T
Type of weld | BW BW
Jaint type P BW ss gb P BW ssmb , P BW bs, P BW ssgb
Parent Material group(s)/subgroups | 150 CR 15608 Group 8.1 IS0 CR 15608 Group 8.1
Filler material group (s) M5 FM5
I | (Designation
BRI ) Salid (S) Solid (5) , Metal Cored (M)

Shielding gas

Auxiliaries (e.g. backing gas)

ATGON! Hydrogén Mixlufé|dr aquivalénts) EN
1SO 14175 ; AHM
Argon: Hydrogen Mixture{or equivalents) EN
1SO 14175 : AHM

Argon: Hydrogen Mixture (OF equivalants) eN
150 1417%; AHM,
Argon: Hydrogen Mixture (or equivalents) EN
150 14175: AHM,

Type of current and polarity DCEN DCEN
Material thickness (mm) 1.65 1.65t0 3.1,
Depaosited thickness (mm) NA NA
Qutside Plpe diameter (mm) 00 50.8 00 =25.4mm.
Weilding position(s) H-LD45 PA,PC,PE, PF
Weld detalls Iss , gbl (ss , gb) , (55, mb} , bs
Multi-layer/single layer sl sl
Additional information: avadable in WPS 004
Performed Not Name of the Examiner - D. SUNDARESAN
Type of qualification tests and tasted Placa BANGALORE
accaptad Date of isswe 26042018
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Weld Controlling — Documentation

Welder Qualification

| TYPE 316L

Testino Coandition and Ouali fiestion limite

] Al CIUIIIH VIl awmes \WJ Yy “JJoujg MALIMAL YaEIuw» ARSI E L7 SRR R
Welding Process GTAW GTAW
Type Manual Manual
Backing Without Backing With or Without Backing
Plate or Tube Pipe (OD12.7mm) Plate & Pipe (OD = 12.7mm)
Base metal P- Number to P- Number P8 to PR P1 thro P15F, P34, P41 Thro P49
Filler metal or Elcctrode specification None None
Filler metal or Electrode Classification None None
Filler Metal F Numbers None None
Consumable Inserts (GTAW or PAW) None None
Filler type (solid‘metal or flux cored/powder) None None
Deposit thickness for each process 1.65 mm 1.65 mm
Position(s) 6G All
Vertical Progression (uphill or downhill) Downhill Downbhill
Type of fuel gas (OFW) NA NA
Inert gas backing (GTAW, PAW, GMAW) AHM (Argon 98% & Hydrogen 2%) AHM (Argon 98% & Hydrogen 2%)
GTAW currem type DCEN DCEN
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Weld Controlling — Documentation
Weld Coupon
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