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BRIEF DESCRIPTION OF THE PROPOSED CHANGE(S): 

SND (LHC Scattering and Neutrino Detector) is designed to take data in Run 3 and is to be 

located at the downstream end of TI18. All works related to the preparation of the components 

transport, the experimental area and the infrastructure have been performed [1] [2]. This 

document describes the detector installation and commissioning that will be carried out from 

November 2021 up to February 2022. 
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SUMMARY OF THE ACTIONS TO BE UNDERTAKEN: 

The detector installation consists of the following main activities: 

 Transport of the cooling plant and detector components (SciFi, emulsion target, muon system 

and neutron shielded cold box) in several steps. 

 Installation work in TI18 to set up the SND detector and cooling plant throughout November 

and December 2021. 

 Powering, grounding and commissioning of the detector components and cooling plant in 

December 2021 and January 2022. 

 Installation of one active neutrino target emulsion wall in a single work shift before the closure 

of the LHC experimental caverns in February 2022. 
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1. INTRODUCTION 

The Scattering and Neutrino Detector (SND) [3] aims at measuring, for the first time, 

the process pp→X at the LHC and searching for feebly interacting particles in a hitherto 

unexplored domain. The TI18 tunnel has been identified as a suitable location to perform 

these measurements due to very low machine-induced background and the small angle 

with respect to the beam-beam axis at the ATLAS Interaction Point (IP1). Given the 

pseudo-rapidity range accessible, the corresponding neutrinos will mostly come from 

charm decays. The proposed experiment will thus make the first test of the heavy flavour 

production in a pseudo-rapidity range that is not accessible to the current LHC detectors, 

including FASER. 

A detailed view of the proposed detector and its integration in TI18 is shown in Figure 1 

and Figure 2. In order to efficiently reconstruct neutrino interactions and identify their 

flavour, the neutrino target of the detector will combine nuclear emulsion technology 

with scintillating fibre (SciFi) tracker layers, followed downstream by a muon 

identification system. The emulsion detector, based on the Emulsion Cloud Chamber 

(ECC) technology and located between the SciFi planes, will act as a vertex detector with 

micrometric resolution. The information from the SciFi tracker layers is used during 

reconstruction to predict the location of the neutrino interactions in the emulsion walls. 

It also complements the emulsion for the calorimetric measurement of electromagnetic 

showers. The muon identification system will consist of planes of scintillating bars 

interleaved by passive filters made from iron blocks. The information in the SciFi is also 

used for long tracking to connect the tracks in the emulsion with the muon candidate 

track identified by the muon detector, thus allowing for the identification of muon 

neutrino charge-current interactions. The combination of the SciFi and the muon 

detector also acts as a non-homogenous hadronic calorimeter for the measurement of 

the energy of the hadronic jets produced in the neutrino interactions and hence for the 

neutrino energy in order to distinguish between neutrinos from heavy hadrons and those 

from light mesons. Time of flight measurement will be possible thanks to the timing 

capability of the first five muon stations. Upstream of the target region a plane of 

scintillator bars will act as a veto for charged particles. 

 

Figure 1 - SND detector layout. 
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Figure 2 - Schematic view of the Scattering and Neutrino Detector and integration in TI18 

The detector is directly standing on the existing tunnel floor. As the nuclear emulsion 

requires a temperature of 15°C and relative humidity of 45% to avoid potential fading 

effects and the SciFi electronics requires water-cooling, the detector requires a cooling 

plant with two chillers located upstream of the detector and a cold box equipped with an 

evaporator to house the emulsion target. In order to reduce the neutron flux onto the 

emulsion system, the cold box walls are built from neutron shielding material composed 

of borated polyethylene and acrylic panels. Two electronics racks are also located 

upstream of the detector. 

2. REASON FOR THE CHANGE 

Following the submission of the Letter of Intent (February 2020, updated August 2020), 

the proposed SND experiment received support from the CERN Research Board 

(September 16, 2020) and was then approved by the LHCC and the Research Board 

(March 2021) for installation in 2021 and operation throughout Run 3. Two ECRs were 

prepared for the works related to the preparation of the experimental area, 

infrastructure and the transport channels [1] [2]. These works were completed by the 

end of August 2021. The purpose of this ECR is to describe in detail the works related to 

the installation of the detector components and the associated local services that are 

scheduled to start immediately after the LHC pilot run and continue through November 

and December 2021 up to and including the third week of January 2022.  

The LHC machine in sector 1-2 will be filled with liquid helium during the detector 

installation. The installation work site is located more than 10m from sensitive 

equipment of the LHC. The work procedures are defined such that they have no impact 

on the status of the LHC machine. The transport of the detector components will use the 

channels defined and prepared in [2] and are covered by an existing and approved safety 

authorisation [4]. Personnel will use the existing footbridge located in UJ18 to access 

TI18. 
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3. CURRENT SITUATION 

The status of the experimental area inside TI18 after the preparatory works is shown in 

Figure 3. The current state of the UJ18 area where the hoist and personnel footbridge 

are located is shown in Figure 4. 

 

Figure 3 – LHC extreme of TI18 after the SND preparatory works 

A protective structure fixed to the floor and a metallic beam to support a hoist have been 

installed over the LHC and cryo line in order to pass voluminous equipment from the 

corridor side of UJ18 to TI18. A transport volume reservation (maximum item 

dimensions 75x90x150cm3) has been defined and is free of any elements. To do so, a 

cable tray was raised and cables rerouted.   

In addition, about 40m of the unused LEP’s ventilation duct was removed from the TI18 

and the UJ18 side wall freeing space for the detector inside TI18 and for a temporary 

storage area during installation. 

Two electronics racks with slope-adapting frames are already in place in TI18 to host 

the SND DAQ and controls components. Both are equipped with an optical fibre patch 

panel which connect them to the dedicated FASER/SND rack 4Y.02-10=SR1 inside SR1 

via RE18. Power sockets connected to the distribution box in TI18 (EBJ1/18) are ready 

in the racks. The SND isolated power is taken from the electrical box EVJ008/18.13R1 

located next to the footbridge in UJ18. The passage over the footbridge has been cleared 

from the QPS distribution box by relocating it 6m away.    

Two AUGs and two emergency lights are attached to the TI18 wall to comply with the 

safety requirements as well as three fluorescent lamps to fully illuminate the 

experimental area. The emergency lights and lamps are operational, however, the AUGs 

are still to be connected to the LHC network. A scaffolding is in place on the ATLAS side 



 REFERENCE EDMS NO. REV. VALIDITY 

 LHC-X1FP-EC-0007 2646034 0.1 DRAFT 

 Page 5 of 21 

 

of UJ18 to pull the required cable to connect the AUGs located in TI18 to the LHC 

network. Three protectives tables over the LHC interconnection and the QRL bellows 

together with protectives boxes on sensitive LHC machine equipment (insulation vacuum 

valve, BPM feedthrough and IFS box) are in place to protect them during the de-

installation of the scaffolding. A dedicated Exceptional Authorisation Request related to 

the connection of the AUG and the removal of the scaffolding is under approval [5]. All 

protective tables will stay in place during the complete installation of the SND detector. 

 

Figure 4 – UJ18 after the SND preparatory works 

4. OVERVIEW OF DETECTOR COMPONENTS TO BE INSTALLED 

4.1 Summary of installation activities  

The following activities are foreseen as part of the detector installation: 

1. Inside UJ18: 

a. Replace cables for the already installed AUG (EN-EL-EWS). 

b. De-installation of the scaffolding (EN-EA-AS) and extraction to surface (EN-HE-

PO). 

c. Removal of protective boxes currently installed on the insulated vacuum valve, 

BPM feedthrough and IFS box protective boxes (TE-VSC, SY-BI-BP and TE-MPE-

EP, respectively). 

d. Installation of protective barriers along the ramp in UJ18 leading up to the sloped 

TI18 tunnel, and removal of the two steps stairs on the obsolete LEP equipment 

in UJ18 in front of the footbridge by EN-EA-AS. 

2. Inside TI18: 

a. Installation of the muon system iron filters (EN-HE-PO and SND collaboration) 

b. Neutrino target system, muon system, and SciFi detector installation (SND 

collaboration) 

c. Neutron shielded cold box installation (SND collaboration, EN-CV and EN-HE-PO). 

https://phonebook.cern.ch/search?q=SY-BI-BP
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d. Installation of a closed-circuit cooling system (EN-CV). 

e. Grounding of detector and cooling system elements, powering connection of the 

cooling plant and finalisation of detector power distribution (EN-EL-EWS). 

f. Alignment of the detector (BE-GM) and checking of the iron blocks position if 

required. 

g. Installation of detector electronics, network switches and cabling of the detector 

(SND collaboration). 

h. Fixation of a fire extinguisher to the wall at the entrance by the fire brigade. 

i. Commissioning of the cooling system and detector (EN-CV, SND collaboration). 

j. Fibre patch cords connection inside the electronics racks (SND collaboration). 

3. Inside SR1  

a. Installation of detector electronics and computer servers for control and readout 

(SND collaboration). 

b. Commissioning of the detector readout (SND collaboration). 

c. Fibre patch cords connection inside the electronics racks (EN-EL-FC). 

4.2 Brief description of components 

4.2.1 DETECTOR INFRASTRUCTURE AND SERVICES 

The specification of the detector infrastructure can be found in Reference [6]. A closed 

circuit water cooling system is required by the detector to keep the temperature of the 

emulsion target at 15oC and a 45% relative humidity in order to avoid possible fading 

effects and refrigerate the SciFi electronics. Temperatures below 15oC must be avoided 

to prevent reaching the dew point. The cooling system includes two chillers located close 

to the detector and an insulated box equipped with an evaporator. The chillers will 

provide cooled water to the SciFi and to the evaporator while a compressed air line 

supplies dry air which is then mixed to keep the required humidity inside the insulated 

box. Figure 5 shows the scheme of the cooling system while the specifications can be 

found in Reference [7].  

 
Figure 5 - Cooling scheme for the SND 
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In addition, the target region is shielded from thermal neutrons by constructing the 

insulated box from walls of borated polyethylene-acrylic panels. The result is a 1.5 

tonnes double-layer box with two doors supported by an aluminium profile structure. 

One door is on the “corridor” side for the emulsion wall replacement and the second is 

on the rack side for the disconnection and removal of the SciFi during the emulsion wall 

replacement. The design leaves at its widest point a 60cm access corridor between the 

box and the wall, approved as personnel passage by HSE and the fire brigade. Figure 6 

shows the cold box in open configuration foreseen while the emulsions and exchange.  

 

Figure 6 – Neutron shield cold box with the doors open for the emulsion exchange. 

Two 19 inch wide racks (XYFP01=TI18 and XYFP02=TI18) are installed in the TI18 

tunnel between the cooling system and the detector. Supported on adequate supports 

to compensate for the TI18 slope, they will house the optical fibre patch panels, the 

power supplies and the detector readout electronics. Ground connections of the SND 

detector, and the electronics located in TI18, are foreseen. In addition, a surface rack 

4Y.02-10=SR1 in the SR1 building is foreseen for the control and DAQ server of the 

SND. Figure 7 shows the SND network infrastructure. Both racks are already connected 

through a set of 12 optical fibres. 
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Figure 7 - SND network infrastructure 

4.2.1.1 RADIATION TO ELECTRONICS (Courtesy of R2E project and SY-STI-BMI section) 

Radiation levels in TI18 are dominated by beam-gas interaction from the incoming beam, 

with the luminosity-driven losses in cells 11 and 13 of the dispersion suppressor for the 

outgoing beam being negligible. The measured radiation values during 2018 [8], scaled 

to a nominal Run 3 operation year, yield expected annual levels of 2×107 and 1×108 cm-

2yr-1 HEHs and thermal neutrons, respectively. Such levels are supported by recent 

FLUKA simulations and are almost an order of magnitude larger than the limits which 

Radiation to Electronics (R2E) considers to declare an area as radiation safe for pure 

commercial electronics systems. However, it is to be noted that the limits consider 

distributed systems with very strict availability and reliability requirements, whereas for 

a single unit system not compromising the overall LHC accelerator operation, they can 

be regarded as conservative. Also, the measured levels correspond to the intersection 

between TI18 and the LHC tunnel (UJ18), whereas the equipment will benefit from being 

positioned several meters inside TI18. Therefore, the prospects are that commercial 

electronics in TI18 are expected to operate in radiation safe conditions. However, 

possible R2E issues affecting the operation and availability of the system linked to 

possible SEE issues in commercial electronics modules cannot be excluded.   

. 
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4.2.2 UPSTREAM VETO DETECTOR 

The Veto detector will act as a veto for charged particles and will be located upstream 

of the Emulsion/SciFi detector. The technology for the Upstream Veto Detector is 

scintillating bars read out by silicon photomultipliers (SiPM). The detector covers an 

active area of 42 x 42 cm2. It comprises two staggered planes, each with seven vertical 

EJ200 plastic scintillating bars with dimensions of 42 x 6 x 1 cm3. The bars are wrapped 

in an aluminium foil and a black plastic stretch film on top to ensure opacity. The 

aluminium support frame consists of two vertical columns supported on top and bottom 

by horizontal bars. Plastic supports for the scintillating bars will be attached to the 

vertical columns. 

4.2.3 EMULSION TARGET 

The Emulsion target is made of five emulsion walls and five Target Tracker planes. Each 

wall has a transverse size of 410x410 mm2, consisting of Emulsion Cloud Chambers 

(ECCs). The ECC technology makes use of nuclear emulsion films interleaved with 

passive absorber layers to build up a tracking device with sub-micrometric position and 

milliradian angular resolution. A wall is made of 57 emulsion films with a transverse size 

of 400x400 mm2, interleaved with 1mm thick tungsten plates, packed in a hermetic 

metallic box. The resulting pack has a total thickness of about 8 cm, corresponding to 

about 18 radiation lengths, and a total weight of about 162 kg. The overall target weight 

with five walls is about 810 kg. 

4.2.4 TARGET TRACKER 

The scintillating fibre (SciFi) tracker technology is particularly well suited for large 

surface tracking in a low radiation environment. The SciFi detector technology for the 

target tracker, fibre mats and photo detectors, were developed by the EPFL group for 

the ongoing LHCb tracker upgrade. The detection layers are based on the blue light 

emitting Kuraray SCSF-78MJ scintillating fibres of 250 m diameter with a decay time of 

2.8 ns. The layers are made of six densely packed staggered fibre layers glued together 

forming fibre mats of 133mm width and 390mm length; three fibre mats are integrated 

to a fibre plane with less than 500 m dead zones between mats. The readout channel 

segmentation with 250 m wide channels is provided by a customised 128-channel SiPM 

array developed by the EPFL group with Hamamatsu for the LHCb experiment. A total of 

about 3000 channels is required for an X-Y module in the target tracker. The readout is 

situated outside the acceptance and consists of the photo-detector located at the fibre 

module's edge, a short Kapton flex PCB and the front-end electronics board. Light 

shielding of the assembly is ensured by a seal implemented at the flat Kapton flex section 

enclosing the photo-detectors and the entire fibre region. 

4.2.5 MUON SYSTEM 

The muon system is located immediately downstream of the target system. Eight 

scintillating bar stations will be installed between layers of iron walls 20 cm thick, acting 

as hadron filters. The first five stations are similar to the upstream veto detector, albeit 

with different dimensions, and will also be used as a timing detector for traversing 

particles. The five stations comprise ten horizontal bars, each with dimensions 82.5 x 6 

x 1 cm3. Each station covers an active area of 80 x 60 cm2. The last three layers will 

each consist of two scintillating planes; one with bars arranged horizontally and the other 
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with vertically arranged bars. Horizontal bars measure 82.5 x 1 x 1 cm3 while vertical 

bars measure 63.5 x 1 x 1 cm3 in order to achieve a spatial resolution of less than cm. 

The horizontal bars are read out on each end by SiPMs, while the vertical bars are only 

read out from the top due to constraints of the cavern floor. An additional fourth station 

with vertical bars only has been added to guarantee the necessary muon identification 

efficiency. 

Every bar is wrapped in an aluminum foil and a black plastic stretch film and read out 

by a custom pre-amp PCB housing eight SiPMs on both ends, similar to the upstream 

veto detector. The timing resolution of each timing layer is expected to only be slightly 

worse than the upstream veto detector.  

4.2.6 ELECTRONICS  

The DAQ system close to the detector is composed of three parts, the fast control and 

timing signal distribution, power supplies, front-end electronics, two separate Gigabit 

Ethernet networks, and the slow control network for the infrastructure such as the 

cooling unit, temperature and radiation monitoring. The online data processing is located 

in the rack in SR1. 

5. DETAILED DESCRIPTION OF WORKS  

Storage and assembly areas, avoiding the UJ18 transport corridors, have been identified, 

as shown in Figure 8. Detector components will be brought in batches to these areas to 

avoid transport bottlenecks in the access system. Access to the patrol box located next 

to the condemned door in TI18 will remain clear.  

 

Figure 8 - Storage and assembly areas inside UJ18 and TI18 
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5.1 ACCESS BY PERSONNEL 

The personnel access to TI18 will be via PM15 and PM18. PM15 will be used for all 

transport of components and equipment. PM18 will only be used for rapid daily access 

of personnel with maximum occupancy of two people in the elevator (COVID), as agreed 

with EN-ACE-OSS. PM18 also provides the fastest evacuation route from UJ18. A 

maximum number of five people will be working together in TI18 at any given time. 

Normal hours of access and work will be Monday-Friday 08:00 – 19:00. Personal ODH 

detectors will be carried by each person. 

If necessary, the SND collaborators will work in TI18 outside of regular working hours. 

If so, a CERN staff member should be present to supervise the activities as agreed with 

EN-ACE-OSS.  

5.2 TRANSPORT OF DETECTOR COMPONENTS 

The detector components will be transported from the surface level to the LHC tunnel 

through the PM15 elevator (3 tonne load capacity) and, then, transported along the 

LSS1R to UJ18. It is foreseen to transport all detector components in four batches in 

weeks 44, 46 and 47 with the help of the transport team (EN-HE-PO). 

Inside UJ18 small parts can be passed to the TI18 side below the LHC machine with the 

help of low-profile trolleys where a passage of about 80 cm width and 37 cm height has 

been prepared (Figure 9). Owing to their dimensions, a few components have to be lifted 

over the LHC QRL and beam line with the help of the 500 kg hoist foreseen over the 

protective structure. The operation will be done by the transport team (EN-HE-PO). 

  

 

Figure 9 – Free passage bellow the LHC machine 

The most demanding components to be transported to TI18 are listed in Table 1. The 

design of the CV rack allows it to be dismounted for passing above the LHC machine 

respecting the maximum volume specified by EN-HE (75x90x150cm3). The chillers, 

which are to be installed within the cooling rack, are the heaviest and largest non-
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demountable components. After passing them over the LHC, a manual trolley will 

transport them up the TI18 slope for their installation at the SND detector location. 

 

Table 1 - Most demanding components to be transported to TI18  

Part Units 
Dimensions 

(cm) 
Unit weight 

(kg) 

LHC 
machine 
passage 

Veto and muon system   

VETO plane 1 60x60x20 4 Under 

Muon stations 8 80x80x20 6 Under 

Target tracker (SciFi)   

Modules 5 100x90x25 15 Over 

Power supplies 2 60x40x40 10 Over 

Crates 2 50x30x80 20 Over 

Iron block 842 9 80x40x20 460 Under 

Iron block 822 7 80x20x20 230 Under 

Iron block 844 1 40x40x20 230 Under 

Cooling plant 2 130x90x75 250 Over 

Chiller 2 100x60x40 80 Over 

Cooling PLC cubicle 1 120x100x30 50 Over 

Emulsion walls 5 39.7x42.6x8.5 160 Under 

Neutron shield cold box  5 145x80x5 150 Over 

 

After passing the heavy components to the TI18 side of UJ18, a manual trolley may be 

used to transport them up the TI18 slope with the support of a manual winch (fixed to 

existing anchors on the TI18 tunnel walls).  

Anchors points are already in place in order to use a manual hoist for the final installation 

of the iron blocks in TI18.  

The cold box walls and roof is to be divided in parts of less than 60 kg to allow manual 

assembly with the help of a manual hoist. The doors of 150 kg will be installed by the 

help of a manual hoist attached to anchors fixed to the tunnel ceiling (EN-HE-PO). 
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Figure 10 – Transport means for the detector and infrastructure installation 

The emulsion walls will be installed and exchanged with a dedicated low trolley (custo-

made by SND collaboration) as shown in Figure 10. The trolley is compatible with passing 

the emulsion walls below the machine. The detailed procedure will be documented in a 

separate document. 

5.3 INSTALLATION WORKS IN TI18 

In order to verify all mechanical aspects of the detector, get practice on the assembly 

and cope with the short time for the detector installation in TI18 and the in-situ 

commissioning, the entire detector and DAQ system are being set up at the H6 beam 

line at the North Area, and commissioned with cosmics and muons from the H6 beamline. 

The setup in H6 will also allow testing and practicing the emulsion replacement as the 

tunnel slope is reproduced under the target system. Most subcomponents of the detector 

will remain preassembled during the transport from H6 to TI18 to speed up the assembly 

time in TI18. An overview of all the items integration is shown in Figure 11. 

 

Figure 11 – SND TI18 integration – vertical section cut 
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Six protective barriers (in accordance to ISO 14122-3) will be installed along the ramp 

in UJ18 leading up to the TI18 slope to prevent personnel and material from falling over 

the edge. In addition, the two-steps stairs located on the obsolete LEP equipment (green 

structure inside UJ18) will be dismantled to widen the passage. The platform of the 

obsolete LEP structure will be condemned. An additional emergency light will be mounted 

on the structure. The three activities (shown in Figure 12) will be carried out as soon as 

possible in week 44. 

 

 

Figure 12 – New barriers along ramp to TI18, additional emergency light location and the two steps 

stairs to be dismantled.  

The first sub-detector components to be installed are the eight iron walls which are 

composed of 17 blocks in total. The anchors installed in the ceiling plus a manual hoist 

will allow to position the iron blocks in their final location. A 25mm and 39mm spacer 

will be used to ensure the space required between the walls. 



 REFERENCE EDMS NO. REV. VALIDITY 

 LHC-X1FP-EC-0007 2646034 0.1 DRAFT 

 Page 15 of 21 

 

Before the installation of the target structure, the position of its feet will marked by BE-

GM together with the cold box feet location. After that, the pre-assembled target 

structure will be fixed to the TI18 floor followed by the alignment of the structure. 

Dummy emulsion walls will be installed in the target structure using the dedicated trolley 

designed for the replacement of the emulsion walls.  

The cooling plant will arrive to TI18 in two main parts in order to pass it over the LHC. 

The final assembly and the installation of the PLC cubicle together with the piping from 

the cooling plant to the cold box will be done by EN-CV.  

As described in Section 5.2, the cold box walls will arrive to TI18 in the form of individual 

panels and aluminium profiles in order to do the final assembly after the installation of 

the internal frame. The cold box structural frame will be fixed to the floor. The feet 

consist of simple standard ancillaries combined with a dedicated wedge to compensate 

for the tunnel slope. Before the panels are in place, the evaporator will be attached to 

the internal structure. The two doors will only be added once the whole detector is in 

place. The installation of the neutron shielded cold box will involve the SND collaboration, 

EN-CV and EN-HE-PO. 

The installation of the SciFi consists of fixing the patch panel to the floor next to the cold 

box, mounting of the SciFi modules to the emulsion walls and cabling between the rack 

and the detector. The installation of the muon system consists of insertion and 

adjustment of the support mechanics between the iron walls, followed by insertion of 

the already assembled eight muon chambers and cabling. 

With the whole detector in place, the survey team will align the muon tracker planes and 

cross check the target structure position after the loading of the dummy emulsions. 

In parallel with the detector installation, the two underground racks will be equipped 

with the network switches, detector power supplies, and readout and control electronics.  

Grounding will be performed and tested by EN-EL-EWS together with the replacement 

of the AUG cable using the scaffolding left in UJ18. The scaffolding will be removed as 

soon as the AUG cable is connected and tested. This will be followed by the electrical 

inspection by HSE in order to approve the start of the commissioning phase. Before the 

start of the commissioning, the EP Safety Clearance will need to be delivered to the 

experiment once all safety requirements stated in [9] are fulfilled.  

Finally, the commissioning of the cooling plant and whole detector will be carried out 

from week 49 of 2021 to week 4 of 2022. 

The SND collaboration is requesting to install one active emulsion wall in the second 

week of February (week 7) before the LHC experimental caverns close for the start of 

machine commissioning. The operation requires one shift of eight hours. 

5.4 SURVEY 

There is a clear line of sight to link the detector position with the LHC machine coordinate 

system. Survey fiducials have been installed along the detector in the TI18 tunnel. The 

target region and each of the muon transfer planes will be aligned while the positioning 

of the target and cold box feet will be marked on the floor. A MADX file is to be created 

by BE-ABP and to be provided to the survey team with the sub detectors naming which 
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complies with the LHC layout database policy. The details of the SND alignment are 

defined in Ref. [10]. 3D scanning of the area after the installation is foreseen for 

integration purposes.  

5.5 INSTALLATION WORK PLAN 

The work schedule for the SND installation, adapted to the present LHC Master schedule 

v.5 [11], and as agreed with the LHC coordination and BE operation together with the 

concerned CERN equipment groups and safety, is shown in Figure 13. The interventions 

are currently running over eleven weeks. The work plan is organized to start as soon as 

there is access to TI18 after the LHC pilot beam in the week 42-43, that is November 1. 

If the AUG cable delivery is delayed by a week or two, the scaffolding is to be in place 

until the activity is finished, however, the grounding, VME power socket and cooling 

plant connection will be performed in week 48. Safety inspection has verified that 

alternative AUGs are within acceptable distance for commissioning until the AUG in TI18 

is operational. 

 

 

Figure 13 – Work plan for the detector installation version 2.03 

6. IMPACT ON OTHER ITEMS 

6.1 IMPACT ON ITEMS/SYSTEMS 

Item/System xxxxx 

 

No impact is expected on any of the LHC services or systems. 
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6.2 IMPACT ON UTILITIES AND SERVICES 

Raw water: None 

 

Demineralized water: New closed circuit in TI18. 

Compressed air: None, connection of the cooling plant to the already in place compressed air 
line in TI18. 

 

Electricity, cable pulling 
(power, signal, optical 
fibres…): 

None, all electrical works are downstream of the electrical distribution put in 
place for the SND detector. 

DEC/DIC: None 

Racks (name and 
location): 

The two racks (XYFP01=TI18 and XYFP02=TI18) already installed for SND will 
be equipped with the detector electronics. 

 

Vacuum (bake outs, 
sectorisation…): 

None 

Special transport/ 
handling: 

All transport of components will use the two paths foreseen in UJ18, either 
under the machine or over the QRL protection with the help of a hoist 
operated by the transport team. 

 

Temporary storage of 
conventional/radioactive 
components: 

None 

Alignment and 
positioning: 

The experiment will need to be aligned with respect to the LOS.  

Scaffolding: Needed for the replacement of the AUG cable. Scaffolding already in place 
according to [2]. 

Controls: None. 

GSM/WIFI networks: None 

Cryogenics: None 

Contractor(s): None 

Surface building(s): Detector readout system and control components will be installed in the 
shared SND/FASER rack 4Y.02-10=SR1 in SR1. 

Others: None 

7. IMPACT ON COST, SCHEDULE AND PERFORMANCE 

7.1 IMPACT ON COST 

Detailed breakdown of 
the change cost: 

No additional budget is required. All infrastructure works are covered already 
in the budget specified in the ECR Preparatory works in UJ18/TI18 and 

installation of the SND detector [2].  
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Budget code: SND infrastructure (89972) / SND@LHC Collaboration 

7.2 IMPACT ON SCHEDULE 

Proposed installation 
schedule: 

1 November 2021 – 18 February 2022. See details in Section 5.5. 

Proposed test schedule 
(if applicable): 

Detector commissioning December 2021 – 23 January 2022 

Estimated duration: See details in Section 5.5.  

Urgency: Detector needs to be installed in LS2 to allow physics in Run 3  

Flexibility of scheduling: None 

7.3 IMPACT ON PERFORMANCE 

Mechanical aperture: No impact. 

Impedance: No impact. 

Optics/MADX The MADX database is to be updated including the ATLAS LOS points within 
the TI18. 

Electron cloud 

(NEG coating, solenoid…) 

No impact. 

Insulation (enamelled 
flange, grounding…) 

SND and new infrastructure modified/installed is to be grounded.  

Vacuum performance: No impact. 

Others:  

8. IMPACT ON OPERATIONAL SAFETY 

8.1 ÉLÉMENT(S) IMPORTANT(S) DE SECURITÉ 

Requirement Yes No Comments 

EIS-Access  X Patrol box in TI18 will be left in place, with sufficient space for 
easy access for patrol. 

EIS-Beam  X  

EIS-Machine  X  

8.2 OTHER OPERATIONAL SAFETY ASPECTS 

Have new hazards been 
created or changed? 

Access to TI18 more frequent.  
New electrical breaker in TI18.  
List of SND hazards is detailed in Ref. [12]. 
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Could the change affect 
existing risk control 
measures? 

No. 

What risk controls have 
to be put in place? 

None. 

Safety documentation to 
update after the 
modification 

SND@LHC - Project Safety Requirements [9], safety file of the experiment 
and SND@LHC - Launch Safety Discussion [12] 

Define the need for 
training or information 
after the change 

None. 

9. WORKSITE SAFETY 

9.1 ORGANISATION 

Requirement Yes No Comments 

IMPACT – VIC: X  A VIC is to be organised with M. Bonnet (EROS of the SND 
project) before the beginning of the works.  

Operational radiation 
protection  
(surveys, DIMR…): 

 X  

Radioactive storage of 
material: 

 X  

Radioactive waste: X  Two steps stairs. To be evacuated to surface buffer zone and 
measured by RP team. 

Non-radioactive waste:  X  

Fire risk/permit (IS41) 
(welding, grinding…): 

 X  

Alarms 
deactivation/activation 
(IS37): 

 X  

Others:  X  

9.2 REGULATORY TESTS 

Requirement Yes No Responsible 
Group 

Comments 

Pressure/leak tests: X   Pressure test of the compressed air line and 
cooling circuits. 

Electrical tests: X  EN-EL-EWS 

SND@LHC  

Grounding and cooling plant connection. 

Tests of detector electronics 

Others:  X   
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9.3 PARTICULAR RISKS 

Requirement Yes No Comments 

Hazardous substances 
(chemicals, gas, 
asbestos…): 

 X  

Work at height:  X  

Confined space working:  X  

Noise:  X  

Cryogenic risks:  X  

Industrial X-ray 
(tirs radio): 

 X  

Ionizing radiation risks 
(radioactive components): 

 X  

Others:    

10. FOLLOW-UP OF ACTIONS BY THE TECHNICAL 

COORDINATION 

Action Done Date Comments 

Carry out site activities:    

Carry out tests:    

Update layout drawings:    

Update equipment drawings:    

Update layout database:    

Update naming database:    

Update optics (MADX)    

Update procedures for 
maintenance and operations 

   

Update Safety File according to 

EDMS document 1177755: 

   

Others:    

https://edms.cern.ch/document/1177755/1.0
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