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Figure 1: PPS/CF Interface Diagram 
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1.0 Introduction 
The Personnel Protection Systems (PPS) interface to Conventional Facilities (CF) goes beyond 
routine AC power requirements. Accelerator housing lights must be flashed as part of the requisite 
audio/visual warning just prior to beam operation. Doors at accelerator entry points must be 
interlocked and controlled by the PPS to prevent unauthorized entry during beam operations. In 
addition, in many locations the PPS requires the utilization of battery banks to insulate the system 
from power ripple and glitches, and to maintain facility security during, and to maximize the ease of 
accelerator recovery following, power outages. 

2.0 PPS Lighting, Audio, and Ventilation Control 
The PPS will utilize the CF lights for the visual component of the required audio-visual warning 
prior to the commencement of beam operations. For clarity of discussion, let’s define a ‘lighting 
zone’ as a collection of intermingled lighting circuits used to energize lights within a geographic 
region. Typically, lighting zones comprise 2 or 3 circuits. Small PPS Zones will typically contain one 
lighting zone; large PPS Zones may have 2 or more lighting zones. 

2.1 PPS Lighting: All LCLS PPS Zones (except Undulator Hall) 
1) Each lighting zone necessitates a Hoffman box that will house TWO PPS lighting contactors. 

The Hoffman box will be installed by CF (or subcontractor). Circuit wiring shall be installed 
to pass through these Hoffman boxes, leaving sufficient available wire for subsequent 
installation of PPS lighting contactors. The PPS Group is responsible for the installation of 
the PPS lighting contactors. The specific locations and sizes of the Hoffman boxes will be 
determined and agreed upon by the PPS Engineer and LCLS CF. 

2) Lighting circuits shall contain no auxiliary light switches or manual control at the time of 
PPS commissioning, as these may accidentally defeat the PPS visual warning. If desired, such 
control may be a temporary feature during installation for use prior to PPS commissioning. 

3) The accelerator housing lights will be set to the following states, corresponding to the noted 
states of the PPS system: 

 
PPS Access State Accelerator Lights 

Permitted Access ON 
Controlled Access ON 
No Access, during 2-minute audio-visual warning Flashing ON/OFF 
No Access OFF 

 
4) The PPS will flash the two lighting circuits in each lighting zone out of phase with each 

other such that there is always one lighting circuit energized at any moment in time. At no 
time shall the tunnel be completely dark during the audio-visual warning. 

5) Lighting zones should coincide with PPS zones as much as practical. Lighting inside the PPS 
zones that is not controlled by the PPS, and lighting outside the PPS zones that is controlled 
by the PPS, should be minimized. 
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2.2 PPS Lighting: Undulator Hall 
The Undulator Hall lighting follows the requirements outlined above plus the following 
augmentations and exceptions: 

1) The Undulator Hall has three circuits per lighting zone. One of these circuits supports 5 cf 
(candle-foot) lighting; the other two circuits support 30 cf lighting. 

2) The 5 cf lighting circuit will not be controlled by the PPS and shall always be on (except 
when ‘off’ at the breaker for maintenance – there will be no provision for standard manual 
light control). 

3) The 30 cf lighting circuits are to be controlled by the PPS and will include manual control. 
During the audio-visual warning the lights will flash; at all other times their state (on/off) 
may be set manually through the PPS via the LCLS Control System. 

4) The Undulator Hall 30 cf lights will also have local, manual controls at the BTH/Undulator 
Inter-zonal Gate. There will be 4 sets of push buttons, one set for each lighting circuit. 
These buttons will be wired to communicate with the PPS directly so that they can operate 
when the Control System is not operational. 

5) The accelerator housing lights will be set to the following states, corresponding to the noted 
states of the PPS system: 

 
PPS Access State Accelerator Lights 

Permitted Access Set manually 
Controlled Access Set manually 
No Access, during 2-minute audio-visual warning Flashing ON/OFF 
No Access Set manually 

 

2.3 PPS Audio System 
The PPS Group will design and install a public address system in all PPS enclosures to facilitate the 
audio portion of the DOE-required audio-visual warning. The location of system components, 
including any conduit runs, shall be provided to CF in the form of ‘red-lined’ drawings in order to 
manage possible interference with other installations. Ultimately this public address system will 
interface with the SLAC phone system to provide paging capability. 

2.4 Tunnel Ventilation Controls 
Proposed tunnel ventilation controls are purely manual in that they are not interlocked with the PPS. 
Due to variations in Operations administrative procedures and area-specific cool-down requirements, 
providing foolproof interlocked ventilation controls that do not interfere with operational flexibility 
would prove challenging. However, the PPS can provide a ‘ventilation disable’ signal upon request 
to assure that ventilation is not in operation during beam-on conditions where such operation is not 
approved. Such a signal would not ensure completion of any possible cool-down requirement prior 
to ‘enabling’ ventilation. 

3.0 PPS Doors and Gates 
There are three varieties of PPS door configurations to consider in the LCLS: PPS Zone Entry 
Points; Inter-Zonal PPS gates; and Experimental Hutch doors. 
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3.1 PPS Zone Entry Point Doors and Gates 
This includes all entry points into the accelerator housing where access may be made in Controlled 
Access or Permitted Access (BTH East, Dump Enclosure, Front End Enclosure, X-Ray Transport 
East and West) or in Permitted Access only (BTH West). These personnel access points double as 
equipment entry points, resulting in a unique door configuration to accommodate large equipment. 
 
Standard hollow steel security doors (as currently indicated on CF architectural drawings) are 
acceptable as PPS barriers. All doors and gates must be equipped with standard door closers. These 
doors/gates will be installed by CF. All PPS doors and gates must have at least 12 inches of clear 
space above them in order to install PPS annunciator panels, yellow magenta lights, microswitches, 
and magnetic lock mechanisms. 
 
PPS Doors are defined as the outermost physical barrier leading to an accelerator enclosure. One of 
these doors will be under magnetic lock control (magnetic lock provided and installed by PPS); the 
other door must be equipped with a mechanical latch by CF that is only operable from inside the PPS 
enclosure. The magnetic-lock-controlled door should be equipped with a small window (~12” x 12”). 
 
PPS Gates are defined as the inner redundant physical barriers, or barriers between PPS zones. 
These will not be equipped with magnetic locks. As such, these Gates must be installed by CF with a 
mechanical latching mechanism that can be actuated from both sides. 
 
PPS Doors and Gates must open outward from the PPS Enclosure with the exception of the doors 
and gates at the X-Ray Transport East. These must open into the XRT enclosure due to a special fire 
safety requirement for emergency egress from the Far Experimental Hall (see Section 3.5). 

3.2 Inter-Zonal PPS Gates and Sub-Zone PPS Gates 
Inter-Zonal PPS Gates separate two PPS zones and do not lead outside the accelerator housing. 
There are only two such cases in the LCLS: the gates separating the BTH from the Undulator Hall, 
and the gates separating the Undulator Hall from the Dump Enclosure.  
 
There is only one Sub-Zone Gate in the LCLS PPS design. This gate is in the BTH West and is 
utilized to restrict access during high-power End Station A experiments. 
 
All of these gates should maintain a 12” overhead clearance, be equipped with automatic door 
closers, and a mechanical latching mechanism that can be actuated from both sides as specified 
above for Gates in Section 3.1. 

3.3 Experimental Hutch PPS Doors 
These are the doors to the 6 experimental hutches. These will essentially be duplicates of the SSRL 
hutch doors. The XES Group is designing and fabricating the hutch doors; CF is to install them. 
Each hutch also has a removable panel for equipment access. The XES Group will provide the 
specification for the removable panels; CF will fabricate and install them. 



 

______________________________________________________________________________________________________ 
ICD 1.1-512-r0                                                                                 Check the LCLS Project website to verify  
6 of 6  that this is the correct version prior to use. 
 

3.4 X-Ray Transport East Doors and Gates 
Typical PPS doors and gates at SLAC open ‘out’ from the accelerator enclosure to facilitate 
emergency egress. The X-Ray Transport East Doors and Gates must open ‘in’ to the PPS zone to 
accommodate emergency egress from the Far Experimental Hall. Also, these doors should be 
actuated (in an emergency only) by a standard emergency egress crash bar and not with the typical 
PPS red button. This is a requirement set by the SLAC Fire Marshall in an Equivalency Analysis 
Document. 

4 Power Requirements 
4.1 PPS PLC and Rack Power Requirements 
The LCLS PPS Systems are controlled by PLCs that require 24VDC power. Battery banks will be 
utilized as this power source to insulate the safety system from power ripple and glitches, and to 
maintain facility security during, and to maximize the ease of accelerator recovery following, power 
outages. 
 
The battery bank, housing rack, and battery charger will be purchased by the PPS Group and 
installed by LCLS CF. This system will be specified by the PPS Group. 
 
PPS Equipment racks also require 120 VAC outlets. These requirements will be set by the PPS 
Group but will typically be three 20A circuits per rack, installed by LCLS CF. 

4.2 Entry Point Power Requirements 
120VAC power is necessary at all accelerator housing entry points to power PPS keybanks and other 
PPS equipment. CF will install these circuits ending in a four-plex electrical box at a location 
specified by the PPS Engineer. The capacity of these circuits will be specified by the PPS Engineer. 

4.3 Beam Shut-Off Ion Chamber Power Requirements 
120VAC power is necessary at all Beam Shut-Off Ion Chamber (BSOIC) locations. CF will install 
these circuits ending in a four-plex electrical box at a location specified by the PPS Engineer. There 
may be as many as 12-18 BSOICs at locations ranging from outdoors to inside support buildings. 
However, many BSOIC installations may be operated with available rack power. The capacity and 
location of these circuits will be specified by the PPS Engineer as the BSOIC locations are 
determined by Radiation Physics. 
 

5 Miscellaneous Equipment Location 
The PPS Group is responsible for providing CF with the locations of miscellaneous system 
components such as Emergency Off buttons, key switches, pre-set buttons, including any conduit 
runs, in the form of ‘red-lined’ drawings in order to manage possible interference with other 
installations. 


