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TBL PSS Overview
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Emergency Switch-OFF Stations 

(ESOS)

- Emergency switch-off buttons 

to switch off neutron beam by 

closing shutter (and proton beam if 

shutter is open)

- Search buttons to perform 

formalised search.

Position monitoring 

switches to monitor 

state of the heavy 

door.

Position monitoring 

switches to monitor 

state of the entry 

door and door lock.

Access: Area is safe with 

instrument shutter closed and 

interlocked

Beam ON: Formalised search 

performed to ensure no one is 

in the area, and access to the 

cave is closed and locked.

Interface with radiation 

monitor downstream of the 

instrument shutter. If high 

radiation is detected with 

shutter closed, TBL PSS 

requests ACC PSS to switch 

OFF proton beam to Target

Trapped key interlock 

system to ensure operating 

procedures are performed in 

the correct sequence, and 

not circumvented

Position monitoring 

switches to monitor 

state of the shutter. 

Interlocked with 

solenoid valves.



Current Status of TBL PSS

4

 





The TBL PSS CIDL as-verified will 

be released after Global PSS FIT

Post implementation review in the TBL 

Instrument Hazard Analysis (ESS-3078238) 

should be completed by the TBL team.



 



Work in progress 

to prepare by 

SAR5 in EAM.



There will be no 

isolated TBL FIT. 

The TBL FIT is 

included in the 

Global PSS FIT, 

where Nexus and 

ACC PSS are 

connected.

HW FAT includes e.g.:

- Marking and labelling 

- Cabinet components and 

their functions

- Wiring and termination

HW SAT includes e.g.:

- Hardware in operational 

environment

- Field device tests

- Loop check

- Continuity check

SIT tests hardware 

and software 

together, verifying 

safety functions 

and procedures.

SW pre-FAT tests 

software through 

simulations in tests 

environment, verifying 

compliance with 

requirements and design 

specifications.

The FSA for TBL PSS is in 

progress and will be 

concluded after the 

Global PSS FIT and for 

SRR5.





Non-Compliance Report for TBL PSS

5

A non-compliance report (NCR) was 

created to keep track of the remaining 

open punch list items.

These punch list items are minor

items that do not affect the 

functionality of TBL PSS.



Hardware Site Acceptance Test (HW SAT)
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From Non-compliance report for TBL PSS (ESS-5661542)

CLOSED
ESOS signs have been

installed.

CLOSED
Mechanical interlock module

was installed and tested.

https://chess.esss.lu.se/enovia/link/ESS-5661542/21308.51166.22057.2189/valid


Software pre-FAT (SW pre-FAT)
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From Non-compliance report for TBL PSS (ESS-5661542)

NOT CLOSED
A very minor punch related to user experience. All expected alarms are

already displayed on the HMI. The punch is related to organising alarms 

between pages on the HMI. A future assessment needs to be done to 

come to a conclusion which alarms should be displayed on the Operator

page of the HMI, and which should be only visible on the Messages page.

https://chess.esss.lu.se/enovia/link/ESS-5661542/21308.51166.22057.2189/valid


Site Integration Test (SIT)
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From Non-compliance report for TBL PSS (ESS-5661542)

CLOSED
A replacement solenoid was installed together with 

Fortress (supplier) on Thursday 2025-10-02. The 

solenoid is now working as expected, after repeated

tests.

IN PROGRESS
The NTP time server is installed and the software 

configuration has been done. Initial tests have been

performed and it is working as expected. Repeating

tests from SIT specification remains.

https://chess.esss.lu.se/enovia/link/ESS-5661542/21308.51166.22057.2189/valid


Thank you for listening!



Back-up slides



Implementation of WRSFs in TBL PSS
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WRSF-P-NSI-L2- 022_Grant/prevent human presence_ 

- The TBL PSS prevents access to the TBL PSS controlled area by interlocking the entry door in a closed position, if the 

instrument shutter is open.

- Prior to permitting access to the TBL PSS controlled area, a radiation monitor verifies the shielding integrity of the 

instrument shutter. If the radiation monitor detects elevated dose levels, the TBL PSS prevents access to the TBL PSS 

controlled area.

WRSFP-NSI-L2-021_Prevent flux_ 

- The TBL PSS prevents inadvertent opening of the instrument shutter by interlocking the instrument shutter, if the 

TBL PSS controlled area is not searched and locked.

- If the TBL PSS receives a high radiation alarm or fault signal from the designated the radiation monitor downstream 

the instrument shutter when the TBL PSS controlled area is accessible, the TBL PSS requests the Accelerator PSS to 

switch OFF the proton beam to Target.

WRSFP-NSI-L3-024_Stop flux

- If any ESOB is pressed, the TBL PSS interlocks the instrument shutter. The TBL PSS also requests ACC PSS to switch 

OFF the proton beam to Target, if the instrument shutter is not already closed.

- If an intrusion into the TBL PSS controlled area is detected through the entry door or heavy door, the instrument 

shutter is closed. The TBL PSS also requests ACC PSS to switch OFF the proton beam to Target, if the instrument 

shutter is not detected closed within the designated time upon intrusion through the heavy door.



TBL PSS
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Annunciator lights

TBL PSS HMI

Message Display

TBL PSS PLC &

ODH Cabinet

Blue lights

Instrument Shutter ICC

Key Exchange Unit



Modes of Operation
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Key Exchange System

The Key Exchange System is a mechanically trapped key interlock system where 

one key may be exchanged for a number of other keys. 



Granting Access to the TBL Controlled Area
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Mode of Operation: Beam ON

S S S

S

Mode of Operation: AccessMode of Operation: Transition
Shutter 

Closed

Shutter 

Open

Access 

Prohibited 
Access Allowed 



Formalised Search

The TBL PSS controlled area 

consists of two search zones:

• Zone 1: Detector Area, 

including the heavy door.

• Zone 2: Entry Area, 

including the entry door.

The search is supported by 

search buttons that must be 

pressed in a predetermined 

sequence and within a 

certain time limit for TBL PSS 

to register a successful 

search.



Formalised Search
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Mode of Operation: Access

S S S

S



Formalised Search

The TBL PSS controlled area 

consists of two search zones:

• Zone 1: Detector Area, 

including the heavy door.

• Zone 2: Entry Area, 

including the entry door.

The search is supported by 

search buttons that must be 

pressed in a predetermined 

sequence and within a 

certain time limit for TBL PSS 

to register a successful 

search.

Searching

Access 

Allowed 



Formalised Search
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Mode of Operation: Access

S S S

S



Enabling the Instrument Shutter to Open

PRESENTATION TITLE/FOOTER 202025-10-09

S S S

S

Mode of Operation: AccessMode of Operation: TransitionMode of Operation: Beam ON

Searching

Access 

Prohibited
Access Allowed

Shutter Open


