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EPICS at PIP2IT

¢ PIP-1l will use EPICS as its control system framework
*  EPICS framework will be made available throughout AD controls network
* Implement modern computing practices Continuous Integration/Continuous Deployment (CI/CD)
*  PIP2IT is the PIP-II Integration Teststand
*  Opportunity to develop and vet controls for each cryomodule
*  Opportunity to evaluate applications and requirements:

* Archiver Appliance

* Alarms

* Save & Restore

* Channel Finder

* E-log integration

*  Presently have I0OCs and HMIs for:
* Vacuum
* Cryogenics
* LLRF — existing system
* HPRF — development in progress with Cosylab
* RFPI
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PIP2IT: pHB650 Vacuum

IV Turbo
Vacuum

Insulating Turbo Pump

Stas  Current 160 amps
OffiOn  Controller 36 C
Speed Pump 54 C
Siop | Frequency 60.00 Hz
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I Coupler 1 3.162E-11 mBar 3.308E-11 mBar 3.289E-11 mBar _ 5.518E-11 mBar 4.357E-11 mBar 3162E-11 mBar Coupler 1
. Coupler 2 Coupler 1 Coupler 2 ler 3 Coupler 4 | | Coupler 2
v Coupler 3 Coupler 3
Couplerd | 455 scim 437 scfm 4225cm 4,30 scfm 438 scim 418 scm Colipler 4
Coupler 5 Coupler 5
Coupler & Coupler &
Air Flow Vacuum
Permits Permits
Reset Reset
Cavity Scroll Pump
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515amps  Current
Beamline Turbo Pump Vacuum Table
Vacuum
Current {100, ARS, IV Strip Charts

Coupler Strip Charts
Cavity Strip Charts

PPGD53: VAC-INS A

PPGO052: VAC-INS Tu
PCCO052: VAC-INS Tu

PPGD51: VAC-INS C
PCCO51: VAC-INS C

PPG103: US VAC-BL

PPG101: US VAC-BL
PCC101: US VAC-BL

PII101: US VAC-BL lo

PPG053

PPG052
PCCO052

PPGO51
PCCO51

PPG103

PPG101
PCC101

PII101

1.00E-12
1.00E-12

1.00E-12
1.00E-12

0.00E0

1.00E-12
1.00E-12

1.00E-12

0.00E0

1.00E-11
1.00E-11

1.00E-11
1.00E-11

0.00E0

1.00E-11
1.00E-11

1.00E-11

Select Traces

¥4 ASB ILK
v

ASE Staius
¥4 Turbo Viv Stat
v
VA Tubo S

1.26E-2 mBar
|3.28E42 mBar|  1.00E3 1.00E4
| 2558 mBar | 1.00E3 1.00E4
168E-3mBar|  1.00E3 1.00E4
3.78E-8 mBar | 1.00E3 1.00E4

4.16E-3 mBar | 0.00E0 0.00E0
3.22E-12mBar|  1.00E3 1.00E4
|6.78E-10 mBar|  1.00E3 1.00E4
|2.43E-10 mBar|  1.00E3 1.00E4

PCC171: VAC-Cplrl
PCC271: VAC-Cplr2
PCC371: VAC-Cplr3
PCC471: VAC-Cplrd
PCC571: VAC-Cplr5
PCCE71: VAC-Cplré
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PCC171

PCC271
PCC371
PCCA471
PCC571
PCC671

1.00E-12
1.00E-12
1.00E-12
1.00E-12
1.00E-12

1.00E-12

1.00E-11
1.00E-11
1.00E-11
1.00E-11
1.00E-11

1.00E-11

3.04E-11 mBar|  1.00E3 1.00E4
|3.16E-11 mBar|  1.00E3 1.00E4
|3.25E-11 mBar|  1.00E3 1.00E4
|3.46E-11 mBar|  1.00E3 1.00E4
|3.48E-11 mBar|  1.00E3 1.00E4
|3.66E-11 mBar|  1.00E3 1.00E4

NN
1 PIP-1I -



5K Supply

| shield
&

AAAA-

Ta|UUUL

420K

oo [R————
=

g 1ot |= = pm
)

are

X8

Ty

(LI
| 428K |

L

US Beamline

Vacuum

Temperature Table |

Cryogenic Controls

Heat Shield

Strongback Support

Cavity Details

‘ Valve Loop Control
‘ Heater Loop Control

l Flux Gates

Suction 5K Valves Strip Charts

| HTTS Stip Chans

Interlocks
Cavity Burst Disc
Cavity GHe Pressure
Cavity GHe dP
HTTS GHe dP

HTTS dT

HB650-1 Heat Shield

173.00 psig] |100-00 %/

ESnT
waim e
) Sield
X

X068

NaN

Shiold Tubing:
Inlot TX-035 (A/B)
Outlet TX036 (A/8)

X069

Flipped View
[Sensor Locations|

@ HTSdT

| Temperature Table

THETL

RFPI
Windows
Cryo

TP172

TP372

TPaT2

| 4053k |

Tuner
Controls

R | oo

.

4 25 April 2023

P. Hanlet | Controls Department | EPICS for PIP-II




PIP2IT pH B650 Cryostat

Cavity 1 Cavity 2

Cavity 3 H Cavity 4

PIP2IT pHBE50 Cavity
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Pump €D
Line __Valve,

Bayonet Box

2K LHe ™ Pumping to
toaT Bayonet
Top Hat
Cavity Heaters Thsuaing L Lovel
Vacuum -
Heater Status  Off
PSUReady  On )
Interlocks K
Power 000W
SetPoint 000K
Setvalue 0.00W
Temperatre Table || 5K Valves Strip Charts
Valve Loop Control HITS Stip Charts
Heater Loop Control

[ Valve Settings

| \ Contraol |

I Heater Loop Contr ‘
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> Valve Position 54.39 %

Remaote

Loop Set Point  87.00 % 87.00 % Disable| Enabled
Ramp Rate 5.00 % 5.00 %
Controller Setting  54.36 %
Manual Set Position 65.00 % 65.00 %
Minimum Value 3000%  30.00 %
Maximum Value 100.00%  100.00 %
wrea | wWrcz | wrea | Hies | WTes | HTC6  |canister(o4y)  Caviies

Power

Control

Power 0.00 W
Set Point  0.00 K 0.00 K
Set Value 0.00 W 0.00 W
Minimum Power 0.00 W 0.00 W
Maximum Power 0.00 W 0.00 W

Current 0.03 A
Voltage 0.031 Vv
Resistance 1.144 Ohms

Status

HTRVSL

527K 429 K

Heater Status off
PSU Ready On
Interlocks OK
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PIP2IT: pHB650 Cryo Control

PIP2IT HB650
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PIP2IT: pHB650 Working Desktop

Fil0:52 & 4) O

Places  CS-Studio

+ Applications
| | €5-Studio - @ x e G
File Applications
! =~]B~

Window  Help Beamline Vacuum X

= || B 5% |~v|@[~|[=]f

|
HB650-8(cm) Cryostat x | PIP2IT pHB650 Beamline/Cavity Vacuum
CMTF Alarm Area Panel X

PIP2IT pHB650 Vacuum

CS-Studio - o x

HB650-1 | HB650Vacuum X | HB650-1 CryostatX | Cavity Select X | PIP-l SCL X | HB650-1 X | [Edit] HB650-5(cm) Cryostat X

Beamline/Cavity Vacuum Pressures

Insulating IV Turbo Insulating Turbo Pump
\Vacuum Vacuum
Staws  Current 030 amps
offon Contoler 28.C
| Speed  Pump 24C
Open Frequency 0.00 Hz
) I insulating Scroll Pump)
Pt el

on
003 amps _ Current

Beamline/Cavity Vacuum Statuses

PIP2IT:pHBE50_VAC_VS103:ILK

Status  Gurent 04,0027 .,
offion - Controler SPRZT k.,

Speed  Pumpi<PIPZITH.
RER Frorons oo PPG103;: USVACBL  PPGI03  1,00E4  1.00E-13 |537E-3mBar|  1.00ES 1.00E6
PPGI0L: USVACBL  PPGIOl  100E-4  100E-13 |[3.0E-12mBar|  1.00ES 1.00E6
PCC101: USVACBL  PCC101  100E-4  100E-13 |206E-8mBar|  1.00ES 1.00E6
PIIL01: US VAG-BLlo  PII10L 1.00E-14 1.00E-13 [1.38E-12mBar|  1.00E5 1.00E6

PCC171: VAC-Cplrl PCC171 1.00E-11 1.00E-10 3.16E-11 mBar 1.00E-8 1.00E-9
PCC271: VAC-Cpr2  PCC271  100E-11  100E-10 |3.16E-11 mBar|  1.00E-8 1.00E-9
PCC371: VAC-Cpi3  PCC371  1,00E41  1.00E-10 [3.6E-11mBar| 1.00E-8 1.00E-9
PCC471: VAC-Cpl4  PCG471  100E-11  100E-10 |3.16E-11mBar|  1.00E-8 1.00E-9
PCCE71: VAC-Cpr5 PCC571  100E-1  100E-10 |3.6E-11mBar|  1.00E-8 1.00E-9
& epics PCC671: VAG-Cpire PCC671  1.00E-11  1.00E-10 |3.16E-11mBar|  1.00E-8 1.00E-9

@ PV: PIP2IT:pHBES0_VAC_PCC371:VacP -
& PV: PIP2IT:pHB650_VAC_PCC471:VacP -
4 PV: PIP2IT:pHBES0_VAC_PCC571:VacP -
@ PV: PIP2IT:pHB650_VAC_PCC671:VacP -

ilating Vacuur

== e
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i e E ) |
e o e S et es-studio - e
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— = Y = 100% = |[4 [=|[=@ <]} cMTF AlarmTree x
162611 mBar %6211 mBar 4 Fl‘us.n witar 3162611 mBar 3362631 mbar I Al | cTE - =
l—‘“*“cmp,;*‘y',z F‘*“‘* oupler 3 Coupler 4 »—— HB650 ryomodule Vacuums >
7 6 » @) Cryogenics
0.00scem 000 5cem 0003cem 0005cem 000 scem Vasuum v & Vacum
Pemits
 Cavity/Beamline Vacuun
PPGOS3: VAC-INSA  PPG053  100E-14  1ODE-13 | 7.49E2mBar 1.00E5 1.00E6 PV: PIP2 1:vacp
- PPGO52: VAC-INSTu ~ PPGO52  1.00E-4  1.00E-13 | 7.08E2mBar 1.00E5 1.00E6 b i ;
Gueipdg ~ PCCO52: VAC-INSTu ~ PCCO052  100E-14  1.00E-13 | 6.19E4 mBar 1.00E5 1.00E6 imamEG
Cavity Seroll Pump Vacuum Table PV: PIP2I 0 VAC _PPG103:VacP
. . = =] v Strip Charts PPGO51: VACINSC ~ PPGO51  100E-14  1.00E-13 ‘ 2.52E1 mBar 1.00E5 1.00E6 v Catpler Vacauin
Eﬁ ] Sitamps  Cument Coupler Strip Chang | PCCOBLIVAC-INSC  PCCOS1  100E-14  1O0E-13 | 6.19E4 mBar 1.00ES 1.00E6 & PV: PIP2IT:pHB650_VAC_PCC171:VacP - MAJOR/HIHI_ALARM (MINOR/LOW_ALARM)
Beamline Turbo Pump V:;ﬁm Cavity Strip Charts @ PV: PIP2IT:pHB650_VAC_PCC271:VacP - MAJOR/HIHI_ALARM (MINOR/LOW_ALARM)

MAJOR/HIHI_ALARM (MINOR/LOW_ALARM)
MAJOR/HIHI_ALARM (MINOR/LOW_ALARM)

(
«
MAJOR/HIHI_ALARM (MINOR/LOW_ALARM)
«
(
MAJOR/HIHI_ALARM (MINOR/LOW_ALARM)
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pHB650 thermal shield cool down and coupler cool down

pHB650 Shield Cooling

80 100 1
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pHB650 cavity cool down to 2K

Temperature (K)
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Strip tool
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PIP2IT pHB650 HTTS Cryo Circuit
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