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QA in Procurement of Siemens Steam Turbines SIEMENS
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QA in Procurement of Siemens Steam Turbines SIEMENS
- Business Unit Key Figures -

» Steam Turbines in the power range of
40 kw to 1900 MW

» 6000 employees

» 17 locations all over the world
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Siemens Steam Turbine: Procurement SIEMENS
- Main Commodities in Procurement -

Main Commodities:

» Large Steel Fabrications, e.g. Low Pressure Steam Turbines
Casings

Castings, e.qg. High Pressure Turbine and Valve Casings
Forgings, e.g. Turbine Rotors
Bearings

Auxiliaries, e.g. Supply Oil Module
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QA in Procurement of Siemens Steam Turbines SIEMENS
- Supplier Qualification & Monitoring of qualified suppliers -

Supplier Qualification
Product & Process Qualification

Develop
gualification
plan

0-Gate 1 Technologie
assessment
Develop I
Manufacturing and
QA-Process

Performance
assessment
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Qualified supply base
Inspections & quality monitoring

Incoming
inspection

Dimensional
Source
Inspection
Documentation
,Y Inspection
NDT Source .

Inspection
Determination

" of KPIs and

-

Assesment

Definition of Q-
Measures
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QA in Procurement of Siemens Steam Turbines SIEMENS
- Supplier Qualification Processes -

SUPPLIER
QUALIFICATION (SQ

R4B

PART & PROCESS QUALIFICATION (PPQ)

QGL)

Market analysis
Non-disclosure agreement
Request for quote
Supplier self description
Initial supplier visit
Assessment of supplier
capabilities

Risk assessment (supplier
and product risk)

Supplier audit (ISO 9001)

=> Status: Ready 4 Business

>

>

>

>

>

Definition of risk mitigation measures
(QTA) and PPQ scope

Quality Gate 1: internal approval of
PPQ scope and reason for PPQ
PPQ Kick-off meeting at supplier:
explanation of specs and definition of
witness

Training on documentation and NDT
requirements

Assessment of the part-specific
manufacturing process and approval
of MQCP

Manufacturing of the 15t PPQ part
100% Siemens FAI (MT/PT, UT, VT)
and dimensional inspection

Update of MQCP and definition of

ESTABLISHED SUPPLY

+
SUPPLY BASE DEVELOPMENT (=»SP+SQM) BASE (9SQA)
R20'™ \
— QUALITY MONITORING
CR | (0G2)
» Manufacturing of the potential » Constant evaluation of quality-
following PPQ parts relevant information from
» Reduced Siemens source suppliers
inspection scope (MT/PT, UT, VT) » early detection of non-
> Quality Gate 2: internal conformances
evaluation of the supplier's » alignment of inspection scope
performance (quality, OTD and and frequency to supplier’'s
documentation); closure of PPQ guality performance
and handover to Operational
Procurement = Quality Assurance Agreements
(QAA) or Self Releases in case
- Status: Unconditional Release of sustainable quality
(for that specific part) performance
" RaB Ready for Business: All necessary documents have been set up

| 2

2>
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further PPQ action items
Freezing of manufacturing process

Status: Conditional Release
(for that specific part)

and signed. A first trial order can now be Placed at the appropriate
supplier.

Conditional Release of PPQ: The manufacturing process has
been developed, documented in the MQCP and verified by at least
one part/ set and frozen for all further parts/ sets.

Ready to Order (= Unconditional Release of PPQ): The
documented and frozen production process has been validated by
at least one further part/ set. This leads to an unconditional

release of the PPQ. The supplier is handed over to op. purchasing
and serial production started.




QA Iin Procurement of Siemens Steam Turbines SIEMENS
- Time for completion of a PPQ -

iMachined Parts>I | iForging_s\'/l _
I I T I 1st PPQ at a new supplier
lCombustion / Heavy Machining>: : : : (e.g. for local content) needs up to
. : A 2 times the average effort.
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Cycle time per PPQ differs from 6-48 months, average value at 18 months.
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QA in Procurement of Siemens Steam Turbines SIEMENS
- Quality inspection @ supplier -

Qualified Supplier (Example LSF)

Mat- |\ Flame- . Supplier Supplier
Welding Inspection e Inspection
H O OH O

In-house inspection  siewens

Incoming \'\ Further

Final

q . ; ?:;
e\ 4\ JnSpection Transport inspection / /manufacturing /
u u u u u u by Sienens | o i
I Expediting/ intermediate inspection by Siemens AG )
Typical content of source inspections: Handling of inspection indications:
» Dimensional inspection » Defects from inspections are documented in

> Surface crack inspection: PT, MT inspection protocols as well as quality notifications

» Presence of Quality Notifications prevents delivery of

» UT Test
the component
» Visual inspection ﬂ
Vv
» Documentation Check Correction of defect is guaranteed
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QA in Procurement of Siemens Steam Turbines SIEMENS
- Inspection of Quality Documentation -

Check of conformity between order specifications and delivered component documentation

» Compliance with required codes and standards

» Dimension records

heat treatment records

> NDT results etc.

Analyse deviations and define counter measures for s Ribaatabig Dokarrestation)
future projects =

» Definition of corrections, corrective and preventive actions in case of 3

0

quality defects

: . . | w
» Improve manufacturing and quality processes at supplier base H ] ﬂ ﬂ

v,—n
=g
| ¢
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QA in Procurement of Siemens Steam Turbines

- Evaluation of inspection results: NDT-Scorecard -
(Example: LSF Commoadity, all suppliers)

SIEMENS

VT-Priifung

PT-Priifung

MT-Priifung

N v | comm. AF

Froterts

ArzEbl von SchwelS-ra b Hr. Fach WIRBERerTUnG .

L

. Fazch WIRSErermng ..

Amemmert v

not checked

Comen. W (M. v | Profesm

Bm2bi won Schwell-raibeNr. Fch WIRBenernung ..

Gesamtergebnis

Supplier Quality Scorecard:
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Individual Scorecard maintained for each supplier

Scorecard captures monthly results of NDT-inspections

Inspections results are recorded for each single weld joint
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Quality Notifications:

QA in Procurement of Siemens Steam Turbines SIEMENS
- Cost and Process Scorecard -

180
160
140
120
100
80
60
40
20

Processual observance:

m Anzahl von Position

B Summe von QN_dazu

QN per position

]

27,94%

First Pass Yield

(Documentation quality)

Documentation upload on time
(2 days before delivery, or earlier)

Inspection calls on time
(14 days before delivery, or earlier)

OTD

( Source:Procurement)
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90%

88%

95%
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100000000 7
10000000 NCC/PVO
1000000 -
100000 - 0,42%
10000 -
1000 - B Summe von _
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1 -
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(]
70000 20,00% Relative
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40000

novw  5,2206

30000

20000 -
10000 -

0 -

Summe von
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Quality Index:
91 %
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QA in Procurement of Siemens Steam Turbines SIEMENS
Contact page lingemuity for life

Dr. Marcus Kratz
Director Supply Quality Management

Phone: +49 208 456 2553

E-mail:
marcus.kratz@siemens.com
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