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IFJ PAN in-kind contribution to the FoCal-E cooling system with respect
to the quality assurance based on IFJ PAN projects experience

The Division of Scientific EQuipment and Infrastructure Construction (DAI)
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Polish Academy of Sciences COOLING SYSTEM RESPONSIBILITY AND SCOPE OF WORK

FOCAL-E heat exchanger

DESIGN
PRODUCTION
TEST
DELIVERY

FOCAL model with
cooling system
EXTERNAL ELECTRONICS

READOUT UNIT
heat exchangers

heat exchengers
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For each manufactured heat exchanger the pressure drop will be checked at
the flow of 4 liters per minute. We did following calculations.

l s m3

Flow: Q=4——=16,66 +10"">—

min s

Concept 1 Concept 2 Concept 3

Absalute Pressure
[bar] 329
119 324
118 319 g
112 315
109 tan
1105 | 305 ¢
oroe L 301 Z
a8 296
095 291
092 286 o
r ‘ ‘ 282 B
085 o (Bar)
According to the ANSYS preliminary
simulation the pressure drop for one heat
exchanger is about 0,34 bar.

|
‘ >
|

3
(666+107° )

. _Q E
Velocity: w =< =— 0 0T3m?

m
=1,769—
s

097

whp 535%0,004m « 999,5%%

Reynolds number: R=——= Fa = 573276 Cooling water
H 0,001234 ) Parameters 10°C 11°C 12°C

According to the ANSYS preliminary

simulation the pressure drop for 11 heat ) k 0,005 = 1073m Density  [999,7|kg/m?| 999,6 | kg/m® | 999,5 kg/m®
exchanger is about 0,47 bar. Relative Roughness & = D W =0,00125 Viscosity Dé‘;l Pa*s | 0,0013 | Pa*s |0,001234 | Pa*s

~ Fl ffici ! 21g (=21 0,268 A ! ’
e — =10, * = A=
ow coefficienty: 7 8\ Rooots £ - ( 61
—2lg|{zzooms +0,268 = &

=0,03719

1 2 1
A= =
(721 ( 61 0268 « e)) —21 ( 6l . 0,268+0 00125)
Concept 4 Concept 5 Concept 6 Concept 6’ & \Reoots + 8\5732,76095 T & \

— Pressure drop over lenght (L) = 1m (Darcy-Weishach equation)
A o
& y kg my? Appp—r, i
Lepsw? o o719 19995, (17695) 14547,43Pa = 0,158 PCATEI
Apup= A= =0, * 0,004m + 2 = L SRS, 7
b ! A
Pressure drop for bend withr = 0,017m " . :
| | Avena= epena ™ 1:1=1,37m, Ap; = 0,292 bar mm———p-
) 2:L=1,28m, Ap,= 0,279 bar = >
I [l . 35 17692 3:L=1,17m, Ap3= 0,263 bar= d
APpena= |2,97 + 1,847 » | 2= «999,5
A | Rpena 2 R

287

0,004\** 17692 ool ool e ] e [l e
=12,97 + 1,857 # (0 517) £999,5~ T 4647Pa (for one bend) = 0,046

According to the dedicated software for manifold
calculating pressure drops Apyr = 0,035 bar

perp——ry According to the analytical calculation
rep || ml |
— Yo s the pressure drop for one heat .
0 . exchanger is Apyg=0,327 bar.
[, - N = Apup—> { —
3 P ( —
mh-mrm: = “,.n. =% | bar Front view
b (YUY ] Scale: 1:2

o mmmor s
-
L7
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A B C o Ej 1 ] K L M N o P Q R s il
Risk - " "
's Risk Name Description of the | Potential impact of the | o, Svalue | Pualue | % | Comments
4  Number threat threat level
| neffective coniing process Control of the luminem plate
§ Incorrect production N R
1 Production - and problems during manufacturing process atevery 5
of aluminium plates §
5 aszembly stage of production
. | neffective coniing process tantrol of the tungsten plate
N Incomext production . X
z Production and problems during manufacturing process st every 5
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3 Assumptions/Design I Ineffective coofing process cakculations with simulation data 5
5 pressure and confirmation of assumptions
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5 . Insufficient flow . - ,arv.'p; eeon - e .{;
5 Assumptions/Design {stream] Ineffective coofing process 3 cakculations with simulation data Legend
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Mo surface contact
betweenthe X § tantrol during assembiy aluminium e
5 Assembi Ineffective £ process. 4 3 1z
e ahuminum plateand | | Ve g B and tungsten plates 5" value
the tungsten plate
10 g =
Damage toslements § Securing all components during
7 Transport = Heo aszembly possible 2 10 = =
- rEnspe during transport o BEsEmbY post transport 1
Ineffective cooling process
METRCTYE conE proc Contro of the exchanger sssembly low
3 Leak and damage to adjacent 3 e 27 low effect
12 instalations pres probably
Extension of the design and
. sesien/Producton Assemb Novaidation production time and ) . confimation from the 3 di £, moderately
s =egn/Froducton/fssemoy slectronics probiems in the assembly manufacturer of final Gmensions medium effect possible
13 process
Cvericaded Passibility of damase
10 supparting structure E:ywnr“ﬁ = 2 10 |rerforming mechanical calculations 4 serious effect probable
of the enchangers =EE
14
Mechanical damage y
. X . y control of the production and
11 Production/ Azsembiy tocopper pipes and | Ineffective cooling process 2 10 5
i assembly process
15 Clogging
Insuficient nember of Test azsembly to verify the
1z Assembiy slements during N assembly possible 2 10 presence of the neceszary
16 azsembly slements. Spare parts
Damage to the structure,
- Assembiy Incomect assembly of ncorract operaton of the 1 2 & Instaliation according to 3
7 snchanger Freviaisy priparedpraceu RISK LEVEL
Design of the installation according
Water temperature in § L
X ‘Water condensation on the 1o the indicated water temperature
14 Design/Use the coaling system - § a 2 B .
netallation [sbave the condensing
oo low
18 temperature]
N _ _ . Damage 1o the instaliation _ _ 5
15 Azzembly/ Design Structural instability a 3 12 performing mechanical calculations
19 Structure ]
Water temperature W
SteErtEmpErEnE . y Design of the installation according =
15 Design/Use the coofing system | Ineffective cooling process a 3 12 L =
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IFJ PAN in-kind contribution to ESS - Technical Annexes

Polish Academy of Sciences

SCHEDULE AIK 10.1-Cryomodule test

* Reception of Cryomodule units

* Preparation of Cryomodule units for the test bench | | ¢
o TnsallEfemn am e s herrdy Klystrons Modulators for RFQ and DTL

o Initial testing Klystron Modulators for Medium / High Beta

e Cool down Magnet Power Convertgrs %

* Heat load measurements

SCHEDULE AIK 17.3 -PC Installation

* Warmup
* Disconnection SCHEDULE AIK 8.6 -RF Installation
* Preparation for the tunnel

* Participation in site activity coordination
* Final review

* Stub installation

* LLRFinstallation

* LPSinstallation

* Distribution system installation

* High Power Amplifier installation

SCHEDULE AIK 8.8

CONTRIBUTION TO THE LOW AND HIGH-POWER TESTS
OF RF EQUIPMENT AND TESTING AND INSTALLATION OF

2017 - 2026 RFPS’S IN TS3 AND IN G02. 2022 - 2023

10.10.2024, Krakow 5th ALICE Upgrade Week in Krakow 6
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permanently at ESS site 14 persons in
total

THE HENRYK NIEWODNICZANSKI 3 EUROPEAN
INSTITUTE OF NUCLEAR PHYSICS €SS | seauanon
’ POLISH ACADEMY OF SCIENCES : ——

»  Cryogenic experts,

VAC activities

>  Mechanical and electrical specialists, MECH inspection

>  RF engineers, CRYO operations

»  Vacuum specialists,

Skilled technicians,

f= - s —

TECH work

10.10.2024, Krakow FAIR seminar
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Polish Academy of Sciences

Supported activities at ESS side

Support with installation trial of elliptical CM05 & spoke CMO02 in the tunel, §
Support with SPOKE CM10 CTS motor replacing,
Replacing of the LG at all SPOKE CM’s,

Various leak tests for choosen SPOKE CM’s,

/|

Support with MLl installation for ACCP-CTL interconnections,

[2uUNn3 ay3 Ul Uoi3PaUUI Jadwnr SOIND

level gauge replacing at SPOKE CM

10.10.2024, Krakow 5th ALICE Upgrade Week in Krakow 8
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ocuments:

cryogenic check list

IFJ PAN (DAI) at ESS

PIC check list =

vacuum report o
vacuum report o o

16 | Blank flange | 3387220 | 1pcs
for SV90
EU -
10 procedures ess ! [ oowwer [ | o
for RD
N C R P sy Repor ’ 18 Male 3331430 | 10pcs
[ T VCRI/4" cap
3. NON-CONFORMITY DESCRIPTION 12 tee | 0 | woee
re por S ten Ip ates . - AFTER WARM-UP CHECK LIST -
DETAILED DESCRIPTION OF THE NON-CONFORMITY vacuum p roced ure Date »n 23,202
'During preparing for rough leak test of the cryogenic lines backgrou| Cryomodule number ...... i‘::fmmw et B
o the beginning at almost 2.0e-5 mbar*l/s. Cryogenic lines was nof - 1
connections). Thermal shield circuit, 4K line and 2K volume has Step | Check Sub-check «chamber / access hatch
check lIStSs templates Getermine st which volume lek s specied. During pumping © | tevel meter ore Temp 2508 .
line no change for leak rate of helium was observed. Significar 2 | Epics - cHECK Al termperature sensors ABOVE 288K, h | p Dte feb s 2022 sl - 10K NOK
3| Heaters in MANUAL MODE, EH013 ;
13 NCRIS 200207 L eChanicaI rend 2.18. Coupler helium outlet (4 elements) Ir1/e] SOk NOK
— | i | d o 4 m p Check 1 the coupler helium outlet s undamaged s a o
X electrical procedure - (mechanicaly]
Lsow10
Lassio nevsion 4 Confidentiality Level  Intemal — 218, Coupler helium outlet {4 elements} 7 B 3 1 Irlys) 30K NOK
5 s Check if the coupler helium outlet i oK ‘ NOK | oK ‘ NOK | ok ‘ NOK | ok ‘ NOK Irrlis) a o
4 1o00a10 12, PT-100 ON COUPLERS COOLING OUTLET (EXTERNAL) ] (mechanically. ERE N N R )
5 Tsoxa0s ‘ | | | i 40K NOK
i — 1 2 3
3DEXPERIENCE | Document Management T seoxaot — oK [NoK | ok [Nok | or | Comments: ‘ Ie1/s] . o o
2.50%10 7 = =] = =] =) 50K NOK.
= ] ‘ ‘ ‘ Check if all screws, washers and nuts are installed and
o — Comment: not loose. o o
Asset Documentation ESS Project b Accelerator B Accelerator Collaboratiq : L 1 2 3 4 50K NOK
e Check if all screws, washers and nut} ok [nok | ok [nok | ok [ nok| ok | Nok a o
- — not loose. S|o|@|o0|g 0|80
L ! 1 2 3 sl - ... TOK  NOK
B Actions~ [EHTable ~ () @~ Fig- 1% — ox ok | ok Thok p— g
] "7"7"' y o o =
E It was decided to d - = =
Documentation o verify quality of the [ o [ o | — = : e P— ]
o ame During vsual inspecs Measuring equipment: Keithley 2701 i heck the mechiarical potectons of the coupler g
U')l 1. O & [F Asset Documentation ‘[?f;';‘]’"""“""' A aK Repeat the following for all the 4 PT-100 sensors (TT-015, TT-025, TT-035, TT-045): ] Comments: - . < 5 s |- a a £
rties T 2k £ ¢
> Bl Medium Beta Cavities T n x fents: H
n 2 0O = IMPORTANTE Check if the mechanical protections| oK ‘ NOK | ox ‘ NOK | ox ‘ NoK | ok ‘ NOK &
< 3. [0 ®EZ Medium Beta CM Assembly For PT-100 sensors the exc current must be to ] heaters are installed. Fo[@[o[@[o[¥]® H rubber gaskets
% 4, O P& 7 Medium Beta CM Parts - L 7 2 3 (‘
s O D MedumetacH . 121, All-pins combinations test (2-wire mode) — o [rox | ox [ox] oF | Comments: ‘ :
w ] 3 g
Operation 12.1.1. M 2 8 ERIEREREREE
T pb e . L1 MARIY, JeVch crepeeiion 8 [ [ [ Check if the connectors and pins of the heating
(@) 8 O il A b - Disconnect all the cables from the front panel of the Keithley 2701, 4 cartridges [1] and the PT100s [2] are undamaged.
70 Vo 5 V03 - - Reset the meter to its factory defaults, g Comments:
c - - Set measuring mode to Ohms 2-wire, g 1 z 3 4
m 5 CN - 5 i - : g
c— 8 D va 27 CMO04 ] Make sure that the integration time (measurement speed) is set to “SLOW", Check if the connectors and pins of oK ‘ NOK | ok ‘ NOK | ok ‘ NOK | Ok ‘ NOK
7, 9. 0O & P CMO0 . - Setrange to 10kOhm. cartridges [1] and the PT100s [2] are @(0|@|[0|[g]|0][9]0
= 10. O | »aEocmos . 12.1.2. Connections: 7 z 3
= ' - Prepare LEMO4-banana cable. Comment:
Q 1. O + [ESS-3730754 * b g O [NoK | o [NoK | ok |
E 12.1.3. The measurement: gjoja[afa]
S 2. 0 » [) ESS-3739897 ® Try - Perform measurement according to the report'stemplate pinout and write down the Comments:
DE resistance for each combination. o0
(9} 13 0 » B ESS-3837787 * @ v VA
o - 122 4-wire resistance test
o] 14. O r ESS-3843954 L | v v
ME( 12.2.1. Measuring device preparation:
= 15 0O v B ESS.3833407 - v CR - Disconnect all the cables from the front panel of the Keithley 2701,
© ELE - Starting configuration is as after the previous test, 2020
6. O » P ESS.3918520 P v DE - Set measuring mode to Ohms 4-wire,
- - LEA - Make sure that the integration time (measurement speed) is set to "SLOW",
- Setrange to 10kOhm.
7
wen
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Polish Academy of Sciences

LHC - construction, commissioning, consolidation

Sining of the agreement in 2005-2010 between IFJ PAN
Director — prof. Marek Jezabek and LHC Project
Coordinator — dr. Lyndon Evans

v Design and implementation of automatic measurement systems for testing supercondyé}ting LHC circuits
v Quality Control of superconducting electrical circuits

Quality Control of
superconducting | HC during Long Shutdown
electrical circuits

ELQA TEAM

v' The work managing of
the multinational team
"Alpha-Omega"

Damage disclosed during QC-
ICIT TEAM

10.10.2024, Krakow FAIR seminar 10



TheHenrykNiewodniczoﬁski|nstitufeofNuc|eorPhysics Measurements In the LHC durlng Long Shutdown 2

o

Polish Academy of Sciences

e Standard measurements on more
than 1600 LHC superconducting
circuits and their instrumentation
before and after warm-up of the LHC.

* Software development, design and
fabrication of four dedicated diode
lead measurement systems.

Standard ELQA measurements in 60000

the LHC during Long Shutdown 2. o000
40000 /_/

30000

Up to 25 engineers and
technicians from IFJ PAN on
CERN site

20000

10000

Total number of electrical tests

0
10.2018 01.2019 05.2019 08.2019 112019 022020 06.2020 09.2020 12.2020

Date

Number of ELQA measurements performed by IFJ PAN personnel during LS2 until the end of 2020.

10.10.2024, Krakow FAIR seminar 11
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Polish Academy of Sciences

nnnnnnnn

LHC

PROCEDURE OF ASSEMBLY FOR THE WARM MAGHETIC SHIELD
(CRAB CAVITY PROJIECT, DQW VERSION, SPS TEST)
t procedure
ELQA QUALIFICATION OF THE

Dipole Diode Lead Measurement in the LHC SUPERCONDUCTING CIRCUITS DURING Investigation of the RB.A56 Fault to Ground LS2 Partial Assembly Qualification
HARDWARE COMMISSIONNING (LS2-PAQ) Test Procedure

e Co-authorship of 10 procedures related to electrical quality
assurance of LHC and HL-LHC superconducting circuits
* Prototype crab cavity assembly procedure

10.10.2024, Krakow 5th ALICE Upgrade Week in Krakow 12
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Acceptance tests of superconducting components of the XFEL accelerator

European IFJ PAN in-kind contribution to the XFEL 2010 - 2016 103 x

XFEL

23.02.2024, Krakow 5th ALICE Upgrade Week in Krakow 13
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Polish Academy of Sciences

Location: DESY campus at Hamburg

European

XFEL

EERLONNLL e L (adis T ERE N N

Lonsdsnssncssd

= |FJ PAN Team met the logistic challenge in
facility operating (equipped with) :

*Two cryostats

*Preparation area for cavities (6 Inserts)

*Three test stands for cryomodules

*Preparation areas for cryomodules(3x special support for

survey check + additional 5 place for further incoming

check.

-Limited Storage areas for cavities and cryomodules

2 cryo operation(2 slots) available at the same time

10.10.2024, Krakow 5th ALICE Upgrade Week in Krakow 14
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Polish Academy of Sciences

European

XFEL

Reception of the cavity

l

SHELF <«—— Preparation of the Cavity

e
Assembly

}

Preparation of the Cavity

l

Cooling down

}

Measurement at 2K

}

Warm Up

!

Disassembly

\—' Outgoing inspection

}

BOX
|

SHELF «——

o

—_—

—

Inspection Report
(start)

Inspection Report
(finish)

TEST Report

Outgoing Inspection
Report (start)

Outgoing Inspection
Report (finish)

TEST - What does it mean ?

:> Cavity test main
flow diagram

Cryomodule test
main flow diagram

{——

———> TEST {——

The test program is realized

v

Shipment

according to the written

procedures

Reception of the cryomodule

l

Preparation of the
Cryomodule(Part 1)

!

Assembly

l

Preparation of the
Cryomodule(Part I)

l

Cooling down

}

Measurement at 2K

}

Warm Up

}

Disassembly

}

Outgoing inspection

}

Transport to the storage
area

—_

—_

—>

R

—_—

Inspection Report
(start)

Inspection Report
(finish)

TEST Report

Outgoing Inspection
Report (start)

Outgoing Inspection
Report (finish)

10.10.2024, Krakow

5th ALICE Upgrade Week in Krakow
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i B Very time consuming and laborious

oo e
i 3{EEE
SRR
EEH [EEE
EEH [EEE
BB [EEE 5
EEH |[BEH E |
EEH [EEE BE
BEEH [BEE | B E
E B
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Polish Academy of Sciences

40.00

Number of FTEs over 6 years ~160
European 35.00

XFEL 20.00 Number of people involved ~80 (~40 engineers)

25.00

20.00

FTE

15.00

10.00

5.00

0.00
2009 2010 2011 2012 2013 2014 2015 2016 2017

Year
In total were performed:

1214 tests for 813 series cavities performed
108 tests performed of 101 series cold magnets and current leads
107 tests for 100 series cryomodules

10.10.2024, Krakow 5th ALICE Upgrade Week in Krakow 17
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Polish Academy of Sciences

European

e PR P

Unloading of the cryomodule after Cryomodule preparation area
transport

Cryomodule test stand — module inside Cryomodule test stand — front view

10.10.2024, Krakow 5th ALICE Upgrade Week in Krakow
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Polish Academy of Sciences

European

XFEL

Main tasks:

= Unload the cryomodule from the truck

= [Incoming checks

» Load the cryomodule to the movable support

= Assembling Cryomodule at the test stand

= Connecting Cryomodule beam line to the test stand under
clean room conditions

= Leak check of beam line interconnections and mass
spectroscopy of the beam line

= Connecting of the waveguides

= Connecting of all electrical cables

= Connect of all cryomodule process pipes to the test stands - H®
» Leak check of cryomodule vessel (ISO-VAC) :
» Leak check of cryomodule cryogenic lines

= Assembly and isolating thermal shields

= Pumping down of isolation vacuum

10.10.2024, Krakow

5th ALICE Upgrade Week in Krakow 19
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Polish Academy of Sciences

European

XFEL

Cavity storage area Cavity incoming check area Clean room

10.10.2024, Krakow 5th ALICE Upgrade Week in Krakow 20



The Henryk Niewochiczaik Istitue of Nuclear Physics Preparation and assembling of cavities at AMTF hall

Polish Academy of Sciences

European

XFEL

Main tasks:

® Incoming checks

Assembling Cavity to the Insert

Connecting Cavity to the vacuum line (in cleanroom conditions)

Tuning of Fundamental Mode Rejection Filters of both HOM couplers + Cables connection
Leak check of the Cavity

= Transport of the Insert to the cryostat + vacuum connection

10.10.2024, Krakow FAIR seminar 21
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European \

XFEL

Deactivation of theion pump

Cryomodiule Procedure WP-18

SeaTat

[ [ )|
MYAC 130 CMTE

Peredne chasebis bon % 30 dth 14 gEver pomp wheh o ecemed 1 jowpeg of boh
VEEEIn A g e hLaThse o) b I L

*lwan vy

HEns Sammans

Padzny Ve
P

Tharswany
par)

Beauetry
ey

Number of created procedures:

~50 for Cryomodule (AMTF)
~19 for Cavity (AMTF)

10.10.2024, Krakow

Cuackraton 3t e ke pore

~146 for Cryomodule (CMTB)
~21 for Cavity (HALL 3)

XFEL Procedures

Activation and deactivation of lon Pump D00000006689411 09.02.2016
Activation of Titanium Sublimation Pump (TSP) D00000006689491 09.02.2016
Alignment_of_the_crymodule DO0000006678751 26.01.2016
Assembly final tightening and connection of GRP

adapter D0O0000006651881 26.01.2016
Cavities fine tuning and module calibration D0O0000006630821 11.12.2015
Closing of the sliding muff DO0000006650681 20.01.2016
Connection of all process pipes D00000006651941 26.01.2016
Connection of the beamline D0O0000006790331 24.03.2016
Connection_of_the_waveguides DO0000006853821 25.04.2016
COOL DOWN_XATB DO0000006563271 08.01.2016
COOL DOWN_XATB_checklist D00000006552401 09.01.2016
Coupler tuner bellow check at warm DO0000006637781 18.12.2015
Cryomodule Heat Loads measurements D0O0000006710641 23.03.2016
Detune all cavities after cold test D00000006632411 14.12.2015
Disconnection of all process pipes DO0000006652001 21.01.2016
Disconnection of the beamline D0O0000006790571 24.03.2016
Disconnection_of_the_waveguides D0O0000006853921 25.04.2016
Dismounting of GRP adapter DO0000006652061 26.01.2016
Flat - top measurement D00000006638681 18.12.2015
Heat Loads Measurements at 2K RF D00000006637201 18.12.2015
Installation of the 80K thermal shield at End-cap and

Feed-cap sides D0O0000006678511 26.01.2016
Installation of the 8K thermal shield at End-Cap and

Feed-cap sides D00000006678461 26.01.2016
Integral leak check of the cryomodule D0O0000006633341 15.01.2016
Isolating of all process pipes DO0000006652431 20.01.2016
Isolation of the 80K thermal shield using MLI at End-

cap and Feed-cap sides D0O0000006678631 26.01.2016
Isolation of the 8K thermal shield using MLI at End-cap

and Feed-cap sides DO0000006678571 26.01.2016
Leak check of the cryomodule DO0000006711021 15.02.2016
LLRF measurements at AMTF DO0000006637721 05.01.2016
Low power RF measurement at 2K D00000006630761 11.12.2015
Magnet test at 2K D00000006632351 21.12.2015
Opening and closing of the cold valve D0O0000006710831 15.02.2016
Opening of the sliding muff DO0000006651091 20.01.2016
Post caps installation D0O0000006651331 20.01.2016
Pumping down of the cryomodule insulation vacuum DO0000006789801 24.03.2016
Removal of Post caps DO0000006651391 20.01.2016
Removal of the transport-cap at downstream side DO0000006651451 21.01.2016
Removal of the transport-cap at upstream side D0O0000006651501 21.01.2016
Unloading of the XFEL cryomodule from the trailer and

transfer to the preparation area DO0000006678691 26.01.2016
Vacuum incoming inspection for crymodule D0O0000006632481 15.01.2016
Warm coupler conditioning DO0000006637261 18.12.2015

5th ALICE Upgrade Week in Krakow
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In November 2014 the major plan how to perform the test of the cryomodule with
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35
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Test rate 1.5 module per week
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Concluding =

LUND

E-XFEL
DESY

W7X
IPP GREIFSWALD

SPIRAL 2
T2K, J-PARC GANIL, CAEN
BELLE 2, KEK
IF) PAN
CTA KRAKOW
Pierre Auger
FAIR

GSI DARMSTADT

LHC, ATLAS
CERN

ITER
CADARACHE

F4E
BARCELONA

10.10.2024, Krakow 5th ALICE Upgrade Week in Krakow 24



The Henryk Niewodniczariski Institute of Nuclear Physics

Polish Academy of Sciences

GSI — Detector Motion System _ T2K (ND280 detector upgrade)
ITK - ATLAS experiment

ITER RNC

Cross section trough collimator axis
- detail for front collimator
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Institute of Nuclear Physics Polish Academy of Sciences (IFJ-PAN)
European <=ﬁ in-kind contribution to the XFEL construction
XFEL g ) Organizational structure of the IFJ-PAN Team at DESY

RF Team

Jacek Swierblewski - Head

For Cavities and Cryomodules tests were Michal Viechanical Tear
. Sienkiewicz

involved around 50 persons at the same

time: IFJ PAN Team

deputy manager Michal Sienkiewicz - Head

= AMTF Technical Coordinator Jacek Swierblewski

= 25 engineers IF] PAN Team manager

Vacuum and
Cryogenics Team

= 24 technicians

deputy manager

Safety Officer/
Magazine Support
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IFJ PAN Team at Lund (ESS)

ﬁ Institute of Nuclear Physics Polish Academy of Sciences (IFJ PAN)
'F”‘;"“:"'f““' in-kind contribution to the ESS construction

Organizational structure of the IFJ-PAN Team at ESS

18 People involved
s The work is organized on one shift

Coordinator

IFI PAN Team IFJ PAN Team

Work Unit

Work Unit

e et emaD. PERSONNEL:
GENERAL Coordinator: .....ooveeeeieiiiiannnn...
Technical Coordinator — .....ccovvvvviiieiinnnnn..
Work Unit Coordinator for Test Stand — ..........ccoovvviin.....
Work Unit Coordinator for RF&PC Installation - ....................

27

10.10.2024, Krakow 5th ALICE Upgrade Week in Krakow



The Henryk NiewodniczariskiInstitute of Nuclear Physics Understanding of the Quality

Polish Academy of Sciences

Quality Assurance e o GUARANTEE

@
Quality assurance can be defined as "part of quality

management focused on providing confidence that quality Q U A l_lT Y

requirements will be fulfilled." The confidence provided by

CUSTOMER i

quality assurance is twofold—internally to management and ASSU RAN CE
externally to customers, government agencies, regulators, SATISFACTION / I N\ SERVICE
certifiers, and third parties. Quality Control W@

1MF"HDVEMENT ‘ I[

Quality control can be defined as "part of quality management
focused on fulfilling guality requirements." While quality
assurance relates to how a process is performed or how a
product is made, quality control is more the inspection aspect
of quality management.

QC focuses on the results of the work performed, whereas QA is concerned with the adequacy of the underlying
processes, methodology, and standards in place to create the output.

Project Management Theory and Practice, Third Edition,2019 https://asq.org/quality-resources/quality-assurance-vs-control

10.10.2024, Krakow FAIR seminar



Quality Relationships. ISO 9000 definitions from 1SO 9000:2015:
Quality management systems

The Henryk Niewodniczarski Institute of Nuclear Physics
Polish Academy of Sciences

Quality Control

Quality Assurance

Quality System

This standard describes the fundamental concepts and principles of quality management which are universally applicable to the
following:

= organizations seeking sustained success through the implementation of a quality management system;

. customers seeking confidence in an organization’s ability to consistently provide products and services conforming to their requirements;

. organizations seeking confidence in their supply chain that product and service requirements will be met;

. organizations and interested parties seeking to improve communication through a common understanding of the vocabulary used in quality
management;

. organizations performing conformity assessments against the requirements of ISO 9001;

. providers of training, assessment or advice in quality management;

. developers of related standards.
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E.W. Deming defines quality as the anticipated degree of homogeneity and reliability of a product at the lowest possible
cost and adjusting it to the market requirements.

Quality means conformance to requirements. (Crosby, 1979)
Project Management Theory and Practice, Third Edition,2019

7 Principals of Quality

Customer focus

Leadership

Engagement of people

Process approach

Improvement

Evidence-based decision making
Relationship management

VVVYVYYVY

One American computer manufacturer was dissatisfied with one of its American suppliers. So he decided to try to cooperate
with the Japanese. In the order, he wrote that he expected for every 10 000 no more than 4 defective products on average,
which was in line with the US military standard 105D at that time. The Japanese took the order. Some time later the delivery
of the equipment came, along with a letter that read: “We Japanese have a hard time for understanding the North American
way of doing business. Four defective parts per 10 000 are delivered separately. We hope you are satisfied with this. "

Andrzej Blikle, Doktryna jakosci (wydanie Il turkusowe) — rzecz o turkusowej samoorganizacji (16 wrzesnia 2016)

10.10.2024, Krakow 5th ALICE Upgrade Week in Krakow



The Henryk Niewodniczariski Institute of Nuclear Physics
Polish Academy of Sciences

QUALITY — fundamental Sensei

W. Shewhart ). Bank E. Skrzypek J. Oakland
Ph. Crosby G. Taguchi
J.M. Juran W.E. Deming K. IShikawa

A.V. Feigenbaum A.V. Feigenbaum

Quality in eight dimensions according
practicality to D.A. Garvina singularity

utility guality perception

aesthetic

durability reliability

compliance with the requirements

G.F. Smith, The quality meaning, , Total Quality Management” 2003, Vol.3,
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PDSA — Deming’s cycle

Adopt the change,
abandon it or run through
the cycle again.

Plan a change
or test aimed at
improvement.

Act | Plan

Study Do /| o

Examine the the change or test

results. What did we (preferably on a small

scale).
learn? What went wrong? )

Deming modified Shewhart cycle and called new one - the Shewhart Cycle for Learning and Improvement

Deming described it as a flow diagram for learning and improvement of a product or a process.
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- Failure mode and effects Analysis (FMEA) - Control card
— Quality function deployment (QFD) - Pareto diagram
— Projektowanie eksperymentéw B - Scatter correlation diagram
— Metoda Taguchiego - Histogram
— Single minute exchange of die ENGINEERING STATISTICAL - Data analysis matrix
— Poka yoke - Analytical sheet
—Tota! prgductive maintenance _ Statistical quality control
:Ll;srfb'grf'me A4 - Statistical controls process
_5xS MANAGEMENT - Process capability analysis
- Kaizen - Process improvement cycle (DMAIC)
- Continuous improvement cycle(PDCA) - SERVQUAL
- Quality cost analysis - Quality wheels
- Ishikawa diagram - Quality audit meeting
- Relationship diagram - Empowerment
- Matrix diagram - Hoshin kanri
- Decision tree - Catchball
- Programming chart the decision process - Criteria quality awards (incl. W. E. Deming, M. Baldridge)
- Benchmarking - EFQM excellence
- Quality planning - ISO 9004
__ - Graphical presentation processes - Management review .

- Flag method - Internal audit ISSN 1898-6447, Zesz. Nauk. UEK, 2013; 910: 37249
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Quality Management Programs

TQM
Zero Defect SixSigma  1SO9000 o methodology

Total Quality Management — TQM

The heart of the TQM philosophy is the prevention of problems and an emphasis on quality in the design and
development of products and processes. A formal quality planning process is integral to the TQM philosophy.

Way to TOM

Six Sigma Lean management

Project Management Theory and Practice, Third Edition,2019
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Deming’s 14 Points for the Transformation of Management First presented in Dr. Deming’s seminal book, Out of the
Crisis

85% of quality problems are due to system errors and only 15% can

be attributed to employees.

v' Create constancy of purpose for improving products and services

v Adopt the new philosophy

v Cease dependence on inspection to achieve quality

v' End the practice of awarding business on price alone; instead, minimize total cost by working with a
single supplier

v Improve constantly and forever every process for planning, production, and service

v’ Institute training on the job

v Adopt and institute leadership

v’ Drive out fear

v' Break down barriers between staff areas

v’ Eliminate slogans, exhortations, and targets for the workforce

v Eliminate numerical quotas for the workforce and numerical goals for management

v’ Remove barriers that rob people of pride of workmanship, and eliminate the annual rating or merit system

v' Institute a vigorous program of education and self-improvement for everyone

v' Put everybody in the company to work accomplishing the transformation https://deming.org/explore/fourteen-points/
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QUALITY I

lose mel

COSTS
The traditional relationship between quality and production time and cost

< QUALITY >

[ PROVIDER COMPANY PRODUCT

Andrzej Blikle, Doktryna jakosci (wydanie Il turkusowe) — rzecz o turkusowej samoorganizacji (16 wrzesnia 2016)
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QUALITYI

T |

COSTS
The TQM'’s relationship between quality and production time and cost

/ QUALITY \
\

/

[ PROVIDER COMPANY PRODUCT

Andrzej Blikle, Doktryna jakosci (wydanie Il turkusowe) — rzecz o turkusowej samoorganizacji (16 wrzesnia 2016)

10.10.2024, Krakow 5th ALICE Upgrade Week in Krakow 37



The Henryk Niewodniczarski Institute of Nuclear Physics SEVEN DEADLY DISEASES OF MANAGEMENT

Polish Academy of Sciences

1. Lack of constancy of purpose to plan product and service that will have a market and keep the company in business
and provide jobs. Lack of a set course of action is not like a runny nose or the flu. It is not a mild disease. It is a fatal
disease and leads to the collapse of the company

2. Emphasis on short-term profits: short-term thinking (just the opposite from constancy of purpose to stay in
business), fed by fear of unfriendly takeover, and by push from bankers and owners for dividends.

3. Evaluation of performance, merit rating, or annual review.
4. Mobility of management; job hopping.

5. Management by use only of visible figures, with little or no consideration of figures that are unknown or
unknowable.

6. Excessive medical costs. As reported by Dr. Deming in Out of the Crisis (pages 97-98), executives shared with him that
the cost of medical care for their employees was amongst their largest overall expenses, not to mention the cost of
medical care embedded in the purchase price of what they purchased from their suppliers.

7. Excessive costs of liability, swelled by lawyers that work on contingency fees. https://deming.org/explore/seven-deadly-diseases/

10.10.2024, Krakow 5th ALICE Upgrade Week in Krakow



heHonryk Nievockicat Institte of Nuclear Physics EFQM Model - European Foundation for Quality Management

Polish Academy of Sciences

PURPOSE, ORGANISATIONAL

VISION & CULTURE &
STRATEGY LEADERSHIP

ENGAGING
STAKEHOLDERS

STAKEHOLDER

PERCEPTIONS .
y CREATING
.

SUSTAINABLE

STRATEGIC &
OPERATIONAL

PERFORMANCE DRIVING

PERFORMANCE &
TRANSFORMATION

,The EFQM Model not only remains relevant but continues to set the management agenda for any organisation
wanting a long term, sustainable future.” - EFQM Model Change Management Framework | EFQM

https://www.efgm.org/efgm-model
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daily / shifts report

Action plan - design and optimization

team management

providing access to control data and

dedicated system for QC and QA support

relevant information

10.10.2024, Krakow

daily meeting — briefing

5th ALICE Upgrade Week in Krakow
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Division of Scientific Equipment and Infrastructure Construction (DAI)

ON BEHALF of the TEAM:
Jacek Swierblewski

Jacek.Swierblewski@ifj.edu.pl
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something that satisfies and even delights customers.
William Edwards Deming
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