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. EXECUTIVE SUMMARY

The Lawrence Berkeley National Laboratory’s Radiation Safety Committee Chair, D.
Shuh, appointed a subcommittee on December 1, 2005 to review and investigate the .
recent shielding control incidents at the Advanced Light Source (ALS). The

investigation was requested by C. Donahue, acting Radiological Control Manager from

the Environmental Health and Safety Division (EH&S). The subcommittee membership

was W. Byme (Accelerator and Fusion Research Division, AFRD), R. Duarte

(Engineering). D. Kestell (EH&S), W. Leemans (Chair, AFRD), M. Martin (ALS), K.

Olson (Directorate), A. Ritchie (retired), D. Robin (AFRD). The charge to the

subcommittee was provided by C. Donahue: “The investigation should assess the

effectiveness of current shielding control procedures, engineering controls, training,

EH&S staff support and management oversight as needed to develop proposed corréective

actions to prevent the likelihood of recurrence.”

The subcommittee has carried out detailed investigations of three recent incidents
that took place on beamlines 12.3.2, 4.2.2 and 7.3 during September, October and
November of 2005, respectively. It has also looked at earlier incident reports and heard -
from ALS staff members about related concerns with possibly common causes.

The committee recognizes the excellent cooperation it has received from the
management of ALS and all personnel interviewed during this investigation.
Interviewees were open and forthcoming with information and suggestions. In addition
valuable unsolicited suggestions were obtained from a number of ALS users and staff
members and EH&S personnel. This is evidence of a strong staff commitment to safety
within the ALS and wider LBNL organization. None of the incidents involved. any
exposure to radiation or injury. This can be directly attributed to: (1) the high level of
care that was taken during the design and construction of the facility; (2) the general care
taken during the expansion and operation of the ALS; (3) astute observations by well
trained staff that something was wrong and immediate corrective actions taken to ensure
safety. Most importantly, the ALS continues to excel and generally operate safely thanks
to 2 number of excellent, careful and knowledgeable people within the ALS organization
and those affiliated with it. .

The incident on beamline 12.3.2 involved a commercial contractor installing a
new lead-lined radiation shielding hutch on the ALS floor abutting an existing and
operational radiation shielding hutch. This installation activity was covered by an ALS
work permit (WP). During the installation, an existing radiation shielding labyrinth was
removed by the commercial contractor to allow for new hutch panels to be slid into place.
The operational 12.3.1 beamline was not properly taken Off-Line and 2 shielding change
form was not started prior to the labyrinth removal. These measures were taken
immediately after discovery of the missing labyrinth. It is important to note that no
personnel were exposed to radiation thanks to the fact that an ALS employee noticed
internal hutch overhead lighting emanating from the labyrinth opening prior to the hutch
receiving x-rays. Had the 12.3.1 beamline hutch been secured, x-rays could have been
taken into this hutch while the labyrinth was missing, creating a potential radiation hazard
in the area where the new hutch was being installed.

The mcident on beamline 4.2.2 involved removing shielding from the mono-
chromator (mono) enclosure with the beamline key-enabled. A piece of hardware inside
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this enclosure failed due to a power-dip, which required that the mono be vented and
manually accessed for repair. Each person involved in the incident assumed someone
else had taken the beamline Off-Line and had started a shielding change form. Only after
the repair was completed and a key-enable was requested, was the beamline found to be
gtill On-Line. The beamline could have therefore been left in a state where radiation
shielding was incomplete and the beamline valves and shutters were under user control
which could have created a serious hazard. It is important to note that no personnel were
exposed to radiation and that the vacuum valves were closed. However, the ALS does not
and cannot count on these equipment protection systems for personnel protection.

The incident on beamline 7.3 involved keying On-Line a beamline that had
previously been intentionally taken Off-Line for the purposes of removing a radiation
protection exclusion zone to allow bake-out of beamline components. While Off-Line,
radiation protection is provided by a Personnel Safety Shutter (PSS) that is closed. Thus,
radiation shielding and protective exclusion zone hardware located downstream of the
PSS can be safely removed for maintenance purposes. The keying On-Line of the
beamline could have allowed the PSS to be opened with protective shielding or exclusion
zone hardware dismantled or removed. Had there been normal accelerator operations
with the PSS open, a potential radiation hazard could have been produced in the area(s)
where the protective hardware was missing. It is important to note that no personnel
were exposed to radiation and that the vacuum valves were closed. However, the ALS -
does not and cannot count on these equipment protection systems for personnel
protection.

The subcommittee performed a detailed investigation and root-cause analysis for
each incident. To prevent the likelihood of recurrence, the subcommittee has made
specific recommendations grouped into four categories: Management, ALS ES&H and
LBNL EH&S issues, Administrative and engineering controls, and Training and
procedures. In the second column of this recommendations table, the recommendations
were categorized and assigned one of three levels: level I means that the recommendation
should be acted upon immediately, level II means that the ALS management must
immediately put in place a plan of action that should be presented to the RSC and RSC
subcommittee for concurrence and level I1I is for items we consider to be at the discretion
of the management. The recommendations range from very specific to general and aim at
facility safety improvements to: organizational structure, personnel development, training
and tracking thereof, and performance improvement plans, EH&S, hardware and
operational protocols.

The TapRooT® analysis of the beamline 12.3.2 incident determined several root
causes for this incident: Work Permit Needs Improvement, Accountability Needs
Improvement, Employee Feedback Needs Improvement, and Corrective Action not yet
implemented. These all implicate a lack of a fully functioning work permit system and
unsatisfactory supervision. Despite detailed guidance from previous Performance
Improvement Team (PIT) reports about the Facility Coordinator (FC) position and the
Work Permit (WP) system, the FC did not implement such a system, and his supervisor,
the Deputy Division Director (DDD), did not hold the FC accountable to this task. This
leads to a mumber of specific recommendations including a full overhaul of the work
permit policy following the 2004 PIT recommendations, strengthening the FC position

(VY]
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consistent with the WP program, defining clear responsibilities and accountabilities for
the FC, and improvement of the supervision and direction of the FC.

Our analysis of the beamline 4.2.2 incident leads us to several root causes that
need to be corrected. The specifications for motors and other equipment located inside
shielding need improvement, shielding accesses need trending to spot problems, beamline
status displays need improvement, policies for when an ALS Accelerator Operator (OP)
becomes an acting Beam Line Coordinator (BLC) were confusing, and the procedures for
issuing the Tamper Proof Screw Removal (TPSR) tool were not followed. These root
causes lead us to a number of detailed recommendations addressing (1) the type of
Radiation Safety Security Device (RSSD) used for the 4.2.2 mono enclosure, (2) the need
for standards for frequency of shielding accesses for types of RSSD’s and trending
analysis to identify when access frequency does not match design expectations, (3) a
means of displaying status of all beamlines on the experimental floor and in the control
room and archiving these statuses, (4) clear roles and responsibilities for OPs and BLCs
and a plan for establishing the appropriate kind and level of 24-hr coverage at the ALS,
and (5) tightening control of TPSR tools and improving related procedures.

Our analysis of the beamline 7.3 incident indicates that Electronic Maintenance
personnel (EM) performing a safety interlock system test thought that something they did
had caused a beamline Radiation Safety System (RSS) chassis to trip Off-Line, whereas it
had in fact been taken Off-Line intentionally three days earlier for maintenance. Detailed
analysis has again uncovered several root causes including: Team selection for testing of
safety systems needs improvement, RSS status and intended state displays need
improvement, procedures and training need improvement, and when an OP becomes a
BLC needs defining. Recommendations include improving the display of the status of
the beamlines, LOTO-like (LOTO=Lock Out Tag Out) Off-Line status indicators and
personal improvement and training plans.

All three incidents have some root causes in common. We recommend that the
ALS implement a new organizational structure to accommodate the growth in users it
services, correct the structural problems that we have identified and adjust the staffing
levels where needed. We recommend that the ALS organization enforces a line-
management based structure with clear delineation of responsibility and accountability,
and strengthen integrated safety management (ISM). We recommend that the ALS
improves its relations with EH&S (and vice versa) as well as internal relations between
ALS ES&H safety and ALS operations staff. When an incident occurs, we recommend
that the ALS strengthens methods and techniques for fact finding, implementation of
corrective actions, establishing lessons learned, and information dissemination.

We note that ALS has a comprehensive procedure management system in place
that requires constant administrative vigilance to ensure quality, accuracy and
effectiveness of the procedures. Instances were identified during our investigation where
procedures were incomplete or inaccurate when compared to the hardware or the
operating evolution they were intended to serve.

ALS also had put in place methods for critical self-evaluation and improvement
(Performance Improvement Teams, PIT). The ALS Division Director and Deputy
Division Director have not effectively utilized the PIT reports and failed at implementing
their recommendations to a satisfactory level. An outcome of our root cause analysis for
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the 12.3.2 incident was that a robust work permit system, as recommended by the 1999
and 2004 PIT reports, could have prevented this incident.

We recommend that EH&S refocus its attention towards the ALS with the aim of
helping the ALS ensure compliance. We recommend that EH&S and ALS jointly
establish a clear separation between compliance and technical services provided to the
ALS. We also note that the levels of staffing in some areas at ALS and EH&S are
inadequate. Within the ALS operations there are some personnel fits that may need to be
re-evaluated in light of a review of the positions and restructuring that we recommend,
and we have found in some cases that personnel are not performing at a sufficient level.

We believe that it is essential that all recommendations be properly addressed and
implemented in a timely fashion to ensure the continued safe operation of the ALS. The
RSC subcommittee members stand ready to work with the ALS, the RSC, EH&S and
Laboratory management in the future.

(9]
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1. OBJECTIVES AND METHODOLOGY

The objectives of this investigation were to (1) determine the facts behind three recent
ALS incidents, (2) assess the effectiveness of current shielding control procedures,
engineering controls, training, EH&S staff support and management oversight as needed,
and (3) develop proposed corrective actions to prevent the likelihood of recurrence of
similar incidents in the future. The investigation was requested (see Appendix A) on
November 22, 2005 by C. Donahue, acting Radiological Control Manager and carried out
on behalf of the LBNL radiation safety committee (RSC) by a subcommittee appointed
on November 29, 2005 by D. Shuh, Chair of the RSC (see Appendix B). The
membership of the subcommittes was W. Byme (AFRD), R. Duarte (Engineering). D.
Kestell (EH&S), W. Leemans (Chair, AFRD), M. Martin (ALS), K. Olson (Directorate),
A. Ritchie (retired), D. Robin (AFRD).

The first meeting of the subcommittee took place on December 2, 20035.
Subsequent meetings took glace as listed below: December 2005 5%, 7%, 8™, o 12th,
13, 14% 15% 16, 17%, 19", 20%, 21% and 22°¢; January 2006 2%, 3%, 4% 6%, o™ .17%,

The initial meetings were devoted to gathering facts related to three recent
incidents at the ALS, involving beamlines 12.3.2, 4.2.2 and 7.3. A brief visit of the actual
beamlines took place on Dec. 2, 2005. We interviewed a total of 28 personnel from the
ALS, Engineering and EH&S.

The committee received excellent cooperation from the management of ALS and
all persomnel interviewed during this investigation. Interviewees were open and
forthcoming with information and suggestions. In addition valuable unsolicited
suggestions were obtained from a number of ALS users and staff members as well as
from EH&S personnel.

Initial time lines were established based on the information provided by the
interviewees. It should be noted that the initial reports by the ALS on 12.3.2 (Appendix
G), 4.2.2 (Appendix M) and 7.3 (Appendix Q) were not based on thorough investigations,
and much time had to be spent by the subcommittee to re-investigate and establish
detailed time lines. For example, some of the key employees involved in the incidents
had not been interviewed prior to meeting in front of the RSC subcommittee. Since time
had passed between the incident and our investigation, some of the information obtained
from the interviewees was at times found to be contradictory and required substantial
time from the committee to analyze. Use of the ALS electronic event logger and the
card—key logging system at ALS provided hard time-stamps for some of the events
during the incidents, and these documents proved to be essential tools in our
investigation.

After completion of the fact-finding stage of the investigation we applied a root
cause analysis methodology closely following the TapRooT® Analysis System. This
involved establishing a detailed time line of the events for each incident, identifying
relevant conditions to the events, and identifying causal factors. Conditions are defined as
an explanation of the event and causal factors are conditions or events that, if eliminated,
could have prevented the incident or reduced its severity. Once the causal factors were
established, the TapRooT® Root Cause Tree (see Appendix C) was followed to
determine the root causes of each causal factor.
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An initial set of recommendations was determined based on the identified root
causes. Subsequently, we developed a list of recommendations that included the obtained
recommendations, suggestions received by email from ALS management and personnel,
suggestions obtained during the interview process and those arising through deliberations
by the subcommittee. The recommendations were categorized and assigned one of three
levels: level I means that the recommendation should be acted upon immediately, level IT
means that the ALS management must immediately put in place a plan of action that
should be presented to the RSC and the RSC subcommittee for concurrence and level III
is for items we consider to be at the discretion of the management.

The document is organized as follows: Section Il contains background
information on the Advanced Light Source showing the lay-out and physical location of
the beamlines, the growth of the user community at ALS, and a discussion about
organization and staffing level. Sections IV through VI contain a narrative and root cause
analysis for incidents 12.3.2, 4.2.2 and 7.3, respectively. We summarize the root cause
findings in Section VII. Section VIII contains all recommendations, and Section IX
contains relevant appendices. For clarity in reading the text, below we have listed of
definitions relevant to the ALS safety system and beamlines:

1. Personnel Safety Shutter (PSS):

- A beamline component used to block storage ring Bremsstrahlung radiation
from entering a beamline.

2. Radiation Safety System Chassis (RSS):
- An electronic component that controls the PSS interlocks.

3. Kev-on beamline or put beamline On-Line:

- RSS chassis is put in a state that allows the PSS to be opened / closed. A
beamline specific key that is kept in the control room key locker is required to set
the chassis in the on-line state, hence to key-on.

4. Key-enable beamline:

- This 1s similar to keying-on a beamline except a safety checklist is completed to
assure no bypasses are in place, the radiation survey and RSS interlock tests are
current, the beamline shielding and exclusion zones are in place and the vacuum
pressures are within a specified range. If any one of these safety items is not in
compliance, the beamline cannot be key-enabled.

5. Kev-off beamline or take beamline Off-Line:

- The RSS chassis is put in a state that closes the PSS and prevents it from being
opened. It should be noted that “Key-off” is a misnomer since the chassis is put in
the Off-Line state by pressing a button.
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III. BACKGROUND INFORMATION

The Advanced Light Source (ALS) is a third-generation synchrotron radiation source
located at Lawrence Berkeley National Laboratory. The ALS has been in operation since
1993 and is currently serving more than 2000 users per year. The radiation produced by
the ALS is optimized for high brightness at soft x-ray and ultraviolet photon energws
using undulator sources. For the soft x-ray and ultraviolet photon spectral region, the
ALS 1s amongst the brightest sources of light world-wide. The ALS also provides world-
class performance over a broader spectral range — from the infrared to the in the hard x-
ray region of the spectrum.

Synchrotron radiation is electromagnetic radiation emlt*ed when charged particles
are radially accelerated (move on a curved path). In the ALS, synchrotron radiation is
produced when high energy electrons radiate as they are radially accelerated when they
circulate around the 200m circumference of a storage ring. The electron energy in the
storage ring is typically 1.9 GeV, however the energy has been tuned to lower energies.
Within the storage ring there are several devices that cause the electrons to radiate —
Normal conducting dipoles, Superconducting Dipoles (Superbends), undulator and
wiggler magnets.

Figure 1 is a floor plan (know as “the clock™) of the ALS showing the accelerator
complex (50-MeV linear accelerator, 1.5-GeV booster synchrotron, and the electron
storage ring), and the beamlines that are operational or under construction with brief
descriptions.

The storage ring has 12 sectors comprising a straight section and a downstream
curved arc. Each sector has five possible ports for synchrotron radiation, where port 0 is
an insertion-device port; ports 1, 2, and 3 are bend-magnet ports; and port 4 is a bend-
magnet port suitable only for an infrared beamline because of space restrictions. Straight-
sections 1 and 3, and half of siraight-section 2 are occupied by accelerator hardware
(injection magnets, rf cavities, and third-harmonic cavities, respectively). In addition,
some bend-magnet ports are effectively unavailable because of limited space. The
maximum practical number of beamlines is around 50. The abbreviations used in the
clock include STXM (scanning transmission x-ray microscopy), LIGA (German acronym
for technique of electroforming micro-electromechanical machines from deep-etch x-ray
lithographically defined molds), AMO (atomic, molecular, and optical science), EUV
(extreme ultraviolet), and IR (infrared), PEEM (photoemission electron microscope),
XAS (x-ray absorption spectroscopy).

10
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The ALS is a national user facility open to scientists from academic, industrial, and
government laboratories, and its mission, succinctly stated, is to

Support Users in Doing Outstanding Science
in a Safe Environment.

The number of beamlines has been growing steadily since the facility began operation.
The growth in the number of beamlines at the ALS measured January each year since
1994 is shown graphically in Figure 2. Currently, the ALS has 35 beamlines. The
storage-ring diagnostic beamline, the 50-MeV electron Beam Test Facility, and the
booster-to-storage ring (BTS) transfer line are not included in any of the beamline counts,
since they are not directly involved with synchrotron science. The maximum practical
number of beamlines is 50, representing a fully built out machine, so at the beginning of
2005, the ALS is about 70% of capacity.

Simultaneous Beamlines
n
wm

Jan- Jan- Jan- Jan- Jan- Jan- Jan- Jan- Jan- Jan- Jan- Jan-
94 95 96 897 98 99 00 01 02 03 04 05

Year

Figure 2. ALS beamline growth 1994—2005.

There has been steady growth and diversity in the user community as is shown in Figure
3 below for various fields of science.
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Figure 3. User community growth in the various scientific user disciplines from FY97
through FY06. As can be seen the total number of users increased by more than 7 times.
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ALS has increased by less than 10%. Furthermore, the operator staffing level has
reduced from 10 to 7 and the number of full time beamline coordinators decreased from 4
to 2 in the past 7 years.

In general, there have been considerable changes in the organization of the ALS
over the lifetime of the facility and, as discussed below, the present structure needs to be
revisited to better accommodate the phenomenal growth of the user program, and for
other reasons detailed in this report.

ALS Staff (FTE)

250

200

150

FTE

100

50

1962 1994 1996 1998 2000 2002 2004 2006 2008
Fiscal Year

Figure 5: Staffing level at ALS (in FTE) versus Fiscal year from 1993-2006.

Table 1 contains a brief description of the various beamlines along with commissioning
dates. All the beamlines are listed with their energy range and magnet source type (Ux,

undulator with a period of x cm; Wx, a wiggler with a period of x cm; Sbend, a
superbend; and Bend, bend-magnet).

15
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Table 1. ALS Beamlines, January 2005

FINAL

Operational Areas of  Energy
Beamline Source since research™ range
1 143 Bend Jul-98 L.G 1.6-6.2 eV
2 144 Bend Jul-98 L.G 0.002-3 eV
3 321 Bend Apr-01 A 3-12keV
4 331 Bend Oct-03 A 3-12keV
5 332 Bend Apr-98 A 3-12keV
6 4.0 EPUS Sep-99 P 60-1800 eV
7 422 Sbend  Sept-03 L 6-16 keV
8 5.01 Wil Sep-00 L 12.4 keV
9 5.02 w11 Sep-97 L 5-15keV
10 35.03 W11 Sep-00 L 12.4 keV
11 5.3 Bend Jul-00 MP 0.1-12 keV
12 532 Bend Nov-01 C 200-700 eV
13 612 Bend Jul-94 Lp 300-900 eV
500-2000
14 631 Bend Mar-99 P.GA eV
15 632 Bend Sep-94 P.G,A 50-1300eV
16 7.0 Us Feb-94 MP  60-1200eV
175-1500
17 731 Bend Jan-97 MP eV
1§ 733 Bend Mar-98 PM 6-12 keV
19 8.0 us Dec-93 MP  80-1200eV
20 8.2 Sbend Dec-01 L 5-18 keV
21 8.2 Sbhend Feb-02 L 5-18 keV
22 83 Sbhend Oct-01 L 2.4-18 keV
23 832 Sbend Jan-03 LMG  5-60keV
24 9. U10 Aug-94 MP,C  5-800eV
25 93 Bend Nov-94 MP  2.3-5.5keV
26 932 Bend Apr-94 MP  30-1400eV
27 10.0 U1l0 Jun-98 M, P 17-340 eV
28  10.3.1 Bend Oct-93 PCG 3-20 keV
29 1032 Bend Oct-94 MG  23-17keV
30 11.0 EPU3 Mar-03 C,GLP 75-2100eV
31 11.3.1 Bend Dec-01 L 617 keV
32 11.3.2 Bend Oct-99 A 50-200 eV
33 12.0 U8 Dec-95 AMP 28-1000eV
34 12222  Sbend Jan-05 M,G,C,A 6-40keV
35 123 Sbend Dec-03 L 5-18 keV

* Areas of research:

CE-dalnKelkd

Applied Physics
Chemical Sciences

Geoscience and Molecular Environmental Science

Life Sciences
Materials Sciences
Physics
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The Department of Energy (DOE) funds the operation of four major synchrotron light
sources — National Synchrotron Light Source (NSLS) located at Brookhaven National
Laboratory (BNL), Advanced Photon Source (APS) located at Argomne National
Laboratory (ANL), SPEAR-III located at Stanford Linear Accelerator Center (SLAQC),
and the ALS. During 2005 all four of the DOE Synchrotron Light Sources were
comprehensively reviewed by DOE Basic Energy Sciences. On June 29", BES sent the
reviewers’ comments on the ALS to Director Chu together with a cover letter written by
Pedro Montano, head of the BES’s Scientific Facilities User Division. It was clear from
the cover letter and the reviewer’s comments that DOE considers the ALS one of its best
facilities. It is worth noting that the end of the cover letter states:

“In conclusion, I would like to emphasize that BES feels ALS serves

as a model for how a user facility should operate. Congratulations on

your outstanding achievements.”
In fact it may be fair to say that the ALS is amongst the best and perhaps the premier
VUV and Soft X-ray synchrotron radiation facility in the world.

Nevertheless, the series of incidents over the past months, points at the need for a
serious investigation into structural, procedural and operational deficiencies to
ensure the future safe and efficient operation of the ALS and the continuation of its
prominent status among DOE facilities.

17
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IV. INCIDENT 12.3.2

a. Narrative

Background:

BL12.3.1
Hutch

The motivation for the installation of the 12.3.2 superbend beamline was to move the
micro-diffraction beamline 7.3.3 to 12.3.2 to get higher energy x-rays and smaller spot
sizes, and to re-engineer the endstation for greater stability. Some but not all components
within the 7.3.3 hutch were going to be reused. The 12.3.2 front-end was already in place
through the shield wall up to a Be window as this was installed at the time of the 12.3.1
front-end install. The part on the ALS experlmental floor was to be at high vacuum and
to end just inside a lead-lined hutch with a 2°® Be window. The pink beam was to be in
the experimental hutch which is why lead-lining was required.

The Beamline Design Review for this beamline occurred on September 14, 2005, which
1s abnormally late in the review process since some components including the hutch were
already startinc to arrive. The hutch parts were scheduled to arrive on Monday
September 19 Representatives from the neighboring beamlines of CXRO (12.0), High-
pressure (12.2.2), SYBILS (12.3.1) and Infrared (1.4) were also present. Plans for the
installation of key components with a minimal disturbance of the neighboring beamlines
are underway and were discussed. The beamline team was directed to continue working
with neighboring beamlines on the installation plans for all major components and use
maintenance days whenever posmble

Figure 1. Overview of the designed 12.3.2 beamline showing the new
lead-lined hutch to be installed.

13
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The new beamline radiation hutch for the under construction beamline 12.3.2 was being
installed on September 19 and 20, 2005. It is directly adjacent to (abutted against but not
attached to) the existing and operational experimental hutch for super-bend beamline
12.3.1 (see Figure 2). The existing 12.3.1 hutch is not lead lined because this hutch is
after a monochromator. The 12.3.1 hutch had a labyrinth radiation shield on the wall
where the new 12.3.2 hutch was being installed. The new hutch had an appropriate hole
to accommodate this labyrinth, however this labyrinth required removal to slide the new
hutch panels into place, and then the labyrinth was replaced in its original position. This
was an unforeseen aspect of the hutch assembly as it was not realized that the panels
required being slid into the frame. As this was a shielding change, the ALS shielding
change control procedure OP 02-04 had to be followed, including taking B1.12.3.1 Off-
Lie at the Radiation Safety System (RSS) chassis before removal of the labyrinth.

To complete the new 12.3.2 hutch, the 12.3.1 labyrinth needed to be replaced with a lead
lined labyrinth to ensure that when 12.3.2 was operating there would be no radiation
hazard to anyone inside the 12.3.1 hutch. For this purpose, the plan was to complete a
shielding change form, key-off BL 12.3.1, drill new mounting holes in the 12.3.1 hutch
and install the new lead-lined labyrinth. However the need to remove the existing
labyrinth at the early stages of the new hutch installation was not anticipated.

Figure 2. 12.3.2 hutch assembly details. The detailed design for the new
lead-lined hutch is shown in foreground over the red section of floor. The
downstream wall of this new hutch abuts, but is not attached to the
existing 12.3.1 hutch.
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ALS Work Permit (WP) #030 was prepared prior to this installation (Appendix D). The
person in charge for the WP was an associate beam line scientist (ABLS) and the WP was
written primarily by the FC and the ABLS. Sub-tasks key to this investigation which are
called out in the WP are:

e All Industrial Noise Control (INC) workers trained for unescorted access to the
ALS

°» ALS Shielding Change form completed for removal and re-installation of
labyrinth between 12.3.1 and 12.3.2 for wall install (item changed by hand on-site
after it was determined the labyrinth required removal to slide on the new hutch
panels. Originally this item stated that the shield change form was required for
drilled mounting holes in the 12.3.1 hutch.)

e Installation of lead-lined labyrinth between 12.3.1 and 12.3.2 hutches (crossed out
by hand with instructions to see note).

-« Inspection of installed hutch and 12.3.1/ 12.3.2 labyrinth by the Health Physicist

(HP) and/or Radiological Control Technician (RCT). (“and 12.3.1 / 12.3.2
labyrinth” crossed out by hand with instructions to see note #2.)

Complications, Risks and Safety Reminders noted on the WP:

° Any penetrations of the neighboring BL12.3.1 hutch for mounting fasteners must
not compromise that hutch’s radiation barrier.

Not noted on Safety Reminders: Check shielding form has been started and that 12.3.2 is
Off-Line at the RSS chassis before touching the labyrinth.

This hutch installation was originally planned for Tuesday September 20™ because the
Person-In-Charge (PIC), the ABLS, had a long-planned vacation day on Monday
September 19®. Due to concerns about floor vibrations when drilling into the ALS floor
for anchoring the new hutch, it was decided to begin those installation activities that
required drilling and the assistance of the riggers on Monday even though the ABLS
would not be here. A mechanical designer was appointed as the technical contact in case
there were any questions during the installation in the ABLS absence, and the FC would

help ensure the outside contractors were briefed on the WP tasks and ALS safety
requirements.

Time-line for the incident:

Monday September 19, 2005

The new hutch installation was scheduled to begin on Monday September 19, 2005. The
outside contractors from INC arrived at mid-day. One contractor had previously worked
at the ALS and had been trained and badged for unescorted access to the ALS floor on
June 17, 2002. His badge was reactivated on September 19, 2005, but no retraining was
required or done. The other contractor was not ALS trained and badged, and was escorted
by the first contractor throughout this day and the following morning.
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The FC met with them briefly to discuss the job and go over the WP. He then checked
back on them a number of times throughout the job, but did not directly supervise. The
FC commented during the interview with the RSC subcommittee that it seemed odd to
stand there staring at the contractors who were working hard, so he let them do their job
while he did other things and regularly checked back on them.

The goals for that day were to install the structural steel frame so that the majority of the
floor drilling for anchor bolts and the use of the riggers for maneuvering the heavy steel
pieces into place would be complete on this ALS maintenance day. This would minimize
disturbances to sensitive neighboring beamlines as suggested by the Beamline Review
Committee. This part of the job was completed that afternoon.

Tuesday September 20, 2005 :

INC contractors returned to continue their work. The FC again spoke with them and
continued to check in on them from time to time. The wall closest to the existing 12.3.1
hutch was being assembled first.

Removal of the labyrinth may have been discussed but these details are not entirely clear.
It seems that the FC was expecting that the original plan to remove the labyrinth and
replace it with a lead-lined labyrinth would occur later in the installation process.

Beamline 12.3.1 was On-Line, actively taking x-ray beam in the hutch, and running some
baseline flux measurements that morning. No outside users were running or present. An
engineer was performing these measurements prior to adjusting some cooling water flow
rates in their monochromator later that morning. For these adjustments the engineer was
planning to go and get a mechanical technician (MT), take the beamline Off-Line at the
RSS chassis, and have the MT make the flow-rate changes.

The lead hutch installation contractor apparently needed the labyrinth removed to allow
the hutch panels to be slid into place. He went to the 12.3.1 experimental area and asked
the engineer if he could enter the hutch because he needed to do some work in it. The
engineer told him that he would be finished in a couple minutes and then he could go in
the hutch. The engineer knew about the hutch construction going on next door and
assumed the contractor needed to do something simple and didn’t inquire further.

The engineer finished his data acquisition, and then opened the hutch following the
normal hutch access procedure to allow the contractor in. This closed the beamline PSS,
but the beamline was not taken Off-Line at the RSS chassis. The engineer then went to
find the MT as that was the engineer’s next step in his morning’s work, so he did not
observe what the contractor did inside the hutch.

The contractor entered the 12.3.1 hutch and removed the bolts heolding the labyrinth.

This could only be removed from inside the hutch by undoing the nuts holding the
labyrinth in place.
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The engineer returned with the MT some minutes later and went to the 12.3.1 mono
located upstream of both hutches (shown in the Figure 3) where they starting discussing
what they would need to do for water flow adjustment. The engineer says they were just
talking about when to call over the Beam Line Coordinator (BLC) to key off the
beamline when the engineer looked towards his hutch and saw the bright interior lights
coming out of the hole where the labyrinth was. The engineer realized that the labyrinth
had been removed.

< e
Figure 3. Layout of the 12.3.1 hutch, and the area where the 12.3.2 hutch was
being installed (but no walls were yet in place as shown in the figure) upstream of
the 12.3.1 hutch. The location of the 12.3.1 monochromator is noted as that is

where the engineer was standing by when he noticed the missing labyrinth, also
noted.

The engineer then called the Beam Line Coordinator (BLC) who came right over. The
engineer says he knew the PSS was closed so there were no x-rays and therefore no
immediate threat. The BLC spoke briefly with the INC contractors and then called the
Radiation Control Technician (RCT) and with the RCT’s concurrence took the beamline
Off-Line at the RSS chassis. The ALS data archiver shows the beamline RSS went Off-
Line between 9:27 and 9:30am. The RCT arrived with the HP. The RCT then started a
shielding change form, and found the PIC in his office to tell him what happened.

When the PIC arrived on the scene roughly around 10:00 am, the labyrinth was still
removed, and the two new hutch panels that needed installing where the labyrinth goes
were still not in place. The contractors continued installing those panels, including some
on-site minor modifications to ensure a proper fit both together and around the labyrinth.

22
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After these new 12.3.2 hutch panels were installed, the original labyrinth was reinstalled
either by the INC contractors or by another member of the ALS Mechanical staff. (The
PIC signed as the person completing the work on the shielding change form, Appendix E,
however he states that he was just in charge of the work then and wasn’t sure exactly who
re-installed the labyrinth). The RCT verified this installation, and then completed a
radiation survey to close out the shielding change form. Beamline 12.3.1 was then key-
enabled and put back On-Line at the RSS chassis between 2:00 and 2:03 PM.

At approximately 11AM, the FC brought the second INC contractor to the User Services
Office to do his ALS safety training and badging for unescorted access to the ALS floor.
The second contractor completed this training and his new badge was activated at 11:57
AM on 9-20-05. After this was complete, the 2™ task on the WP was initialed as

complete stating that all INC personnel have been trained for unescorted access to the
- ALS.

ALS management was informed of the situation at some point this morning as well. The

Deputy Division Director (DDD) asked the FC to investigate and summarize the incident
which he did the following day.

The 12.3.2 hutch installation then continued for the next several days with no further
radiation-related incidents, and 12.3.1 continued its normal operations. The last badge
access into the ALS by the second contractor was on 9-22-05 at 11:55AM, and by the
first contractor was on 9-22-05 at 11:59AM.

The WP was officially signed as closed out by the PIC on 9-26-05 at 9:15am.

b. Root Cause Analysis

1. Time line with causal factors (indicated in red) and incident
(indicated in red, underlined and labeled [incident])

1. Beamline Design Review (BDR) of 12.3.2 — 9/14/2005, 13:00

a. Attended by Fac. Coord.(FC), 2.3.2 beamline scientist (BLS)-presenter,

~associate BL scientist — Person in Charge (PIC), neighboring beamline
scientists or engineer (4 beamlines), HP, RCT, BLC, Deputy Division
Director, ALS EH&S, and the rest of the full beam review committee
(mandatory).

b. BDR was late — major items already purchased and arriving, including
hutch.

c. Budgetary constraints

d. Discussion of impact on neighboring beamlines. Directed to use ALS
Maintenance days when drilling & creating vibrations.

e. Several of the key people involved in the incident left the meeting with the
impression that the 12.3.1 hutch integrity would not be compromised (i.e.,
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no shielding changes) and that there will be close supervision, due to the
assurances to that effect given by several of the beamline team members.

f. Directed to work with neighboring beamlines on installation plans.
2. Hutch installation starts on Monday to be coincident with maintenance day.
a. Contractor confirmed by e-mail to PIC on 9/13/05 that they would start at
noon on 9/19.
3. Work permit (WP) #030 issued — 9/15/2005
a. Written by FC and PIC only. '
b. Called for an ALS Shielding Change Form (SCF) for drilled mounting
holes in the 12.3.1 hutch.
c. Called for installation of lead-lined labyrinth between 12.3.1 and 12.3.2.
d. Called for inspection of installed hutch and 12.3.1/12.3.2 labyrinth by HP
and/or RCT
e. Complications & reminders list that any penetrations of the neighboring
BL12.3.1 hutch for mounting fasteners must not compromise that hutch’s
radiation barrier. '
1. Attendees at BDR were assured that the new hutch was free-
standing requiring no drilling into the 12.3.1 hutch
f. WP demonstrates inadequate preparation
4, Person in charge (PIC) on vacation — 9/19/2005
a. Alternate technical contact is a Designer
b. Unclear if FC becomes default PIC.
5. Hutch components arrive at the ALS 9/19/05
6. 12.3.1 replacement lead-lined labyrinth is not ready. (Realized either 9/19 —
RCT’s recollection, or later 9/20, PIC’s recollection)
a. Should have changed WP
b. No longer should need shielding change form for switching labyrinth to a
lead-lined one.
7. Contractors (two) arrive — 9/19/2005 (Badged contractor makes ALS badged
entry at 1249)
a. One contractor ALS trained and badged from a previous job in June 2002.
8. Facility coordinator (FC) meets with contractors — 9/19/2005
a. FC discusses work permit with contractors
b. Second contractor not ALS trained and badged, but was escorted

1. OK for ALS access policy, but
ii. Violates work permit
iii. Demonstrates that WP does not need to be exactly followed

9. Contractors install frame, floor drilling done by ALS staff — 9/19/2005

10. FC does not continuously supervise contractors (FC ALS badge entries at 1228,
1308, 1309, 1345, 1402, 1456, 1508, 1631, and 1654)

a.

FC Position was recently created

b. FC Position not well defined

® Qo

FC recently appointed
FC and PIC roles for oversight duties not clearly defined
WP does not require constant supervision
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11.

16.

17.

18.

19.

Alternate PIC (technical contact) does not continuously supervise contractors
(Alternate’s ALS badge entries at 1054, 1112, 1259, and 1409)
a. WP does not require constant supervision

2. Beam to users at 00:00 AM- 9/20/2005
. Contractors return to job site — 9/20/2005 (Contractor ALS badge entry at 0730)
. BL engineer using beam in adjacent hutch 12.3.1-9/20/2005 (First ALS badge

entry for BL scientist is 0837.
a. No users. Beamline tests and adjustments being made this morning.

. FC meets with contractors — 9/20/2003

a. FC badge entry at 0822, and arrives at work site at 0823. FC therefore
arrived at ALS 52 minutes after contractors arrived. FC leaves work area
at 0832.
b. FC states he anticipated shield change form would be needed only
significantly later when replacing labyrinth with lead-lined labyrinth.
FC does not continuously supervise contractors (FC ALS badge entries at 0822,
0907, 1006, 1022, and 1254).
a. See #12 for conditions
b. WP does not require constant supervision
Alternate PIC (technical contact) does not continuously supervise contractors
(Alternate’s sole ALS badge entry for 9/20 at 0829, and arrives at work site at
0829, and leaves at 0834.)
a. WP does not require constant supervision
Contractor decides access is needed in 12.3.1 hutch — 0841 9/20/2005
a. Work permit does not list this as an action item
b. New hutch wall pieces need to be slid into place.
¢. Labyrinth is in the way of this sliding motion
d. No contact between Contractor and PIC or FC
L Work permit does not require him to consult with PIC or FC
ii. Contractor is not responsible for shielding change procedures
Contractor asks 12.3.1 BL engineer for access to 12.3.1 hutch- 0842 9/20/2005
a. 12.3.1 BL engineer does not ask reason why.
1. Knew contractors were doing work on new hutch next door
ii. Trusted BDR meeting which said that 12.3.1 hutch would not be
violated.
fii. Assumes contractor knows what he’s doing
b. Badged contractor is the one who asks to enter

. 12.3.1 BL engineer completes data scan

a. Only had a minute or two left of rocking curve scan

.12.3.1 BL engineer opens 12.3.1 hutch (exact time not logged)

a. This keys off the hutch, and closes the PSS
b. Hutch safe to enter
c. Beamline still On-Line at RSS chassis

. 12.3.1. BL engineer allows contractor to enier 0843

a. Does not watch what contractor is doing
b. Assumes contfractor knows what he’s doing

. 12.3.1 BL engineer leaves area to find technical support for 12.3.1 operation 0343
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42

43,

44

46.
47.

43

49

50.

Contractor enters 12.3.1 hutch 0843

i

. Lontractors remove labvrinth in huteh 0844 {Incident]

a. Violates ALS shielding removal policy )

1. Required shield change form not done

ii. Required that beamline keyed Off-Line not done
b. Violates WP
¢. No supervisor present

. Contractor leaves 12.3.1 Hutch 0848
.12.3.1 BL engineer returns with technician to work on monochromator (ALS

badge entry by BL engineer through Hibay door at 0845)
a. Planning to adjust water flow to a monochromator crystal

. 12.3.1. BL engineer and technician discuss taking beamline Off-Line for mono

work

. 12.3.1 BL engineer observes light coming through opening in 12.3.1 hutch where

labyrinth is supposed to be. 0856
a. Realizes that the labyrinth has been removed.

-12.3.1 BL engineer calls Beam Line Coordinator (BLC).

. BLC comes to 12.3.1 (arrives at 0902)

. BLC talks to contractor 0902

.BLC calls RCT

.BLC and FC come to 12.3.1 at 0907

. RCT and HP come to 12.3.1 (ALS Badge entry by both RCT and HP at 0924, and

arrive at BL at 0924)

. BLC takes beamline offline

a. ALS Data Logger shows PSS Run Permit is off between 0927 and 0930.

. RCT initiates Shielding Change Form
38.
39.
40.
41.

RCT goes to PIC’s office to inform him about incident

PIC arrives at scene (ALS badge entry by PIC at 1019, and arrives at BL at 1019)
Deputy Division Director informed

Hutch construction proceeds

. FC takes unbadged contractor to ALS user services office for training and

badging at ~11:00 AM
Once abutting hutch panels are in place, original labyrinth is replaced 1125.

. Second contractor badged at 11:57 AM
45.

12.3.1 Key-enabled On-Line again by BLC supervisor.

a. ALS Data Logger shows PSS Run Permit returns between 1400 and 1403.
RCT performs rad survey of 12.3.1 labyrinth 1403 — 1418.
Division Deputy asks FC coordinator to investigate

. FC submits summary “chronology” (dated 9-21-05) to Division Deputy.

a. Basic chronology of events

b. Recommendations from FC and ALS ES&H Manager (dated 10-18-2005)
c. Not a thorough investigation and analysis.

. Contractor work completes 9-22-05,

a. Last badge access to ALS by two contractors was 11:55AM and 11:59AM
on 9-22-05.
WP signed as closed by PIC on 9-26-05 at 09135.
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2. Root cause tree analysis (Text in italics is RSC subcommittee
explanation for the specific choice in root cause path)

2

i
oniracio
Human Performance Difficulty

% Was a person excessively fatigued, impaired, upset, bored, distracted or
overwhelmed? — FC did not see need to supervise

>’ HUMAN ENGINEERING

% Knowledge-based decision required — Needed
knowledgeable person supervising to help decide when
something unexpecied came up.

,’ WORK DIRECTION

% Work Permit NI - Work permit inadequately defined roles,
responsibilities

% Pre-job briefing NI — FC’s briefing with contractors did not
define stop points, need to ask knowledgeable person if
anything unexpected came up.

% No supervision — FC position not well supervised. No
clear responsibilities defined or enforced. FC did not
supervise contractors.

% Not qualified — FC not qualified for position, does not
understand its importance; does not take ownership of
Jacility and its safety.

% Should the person have used a written procedure but did not? — FC should
have used Work Permit to better define scope, responsibilities, limits, and
detailed order of job. FC should have strictly followed Work Permit

% WORK DIRECTION

% Work Permit NI - WP not well defined, needs much
improvement.

% Not Qualified — FC did not believe in WP system as
appropriate approach

% No supervision — FC not adequately supervised as
evidenced by the lack of an adeguate WP afier over a year
on the job.

% PROCEDURES

% Procedure not required but should be — Following WP
procedure, and other ALS procedures it references was not
required. WP was instead just used as an optional
reminder.

% Facts wrong — WP listed incorrect items, were not changed
to reflect reality.

% No checkoff — Initialing on WP was not enforced.

% Checkoff misused — Steps were skipped, implying
contractor could skip a critical step.

e

a
B

1a,16b, 17 2: Work permit does not require econtinuous supervision of
rs

& P
e
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% Situation not covered — Removal of 12.3.1 labyrinth was
not expected at this point in the job. Contractor at this
point should have been required to stop and ask.

Y Limits NI — WP needs stop points for any critical steps
such as starting a shielding change form.

% Second checker needed — Having someone who checks that

critical steps have been done bejfore proceeding would have
caught this.

% HUMAN ENGINEERING
% Knowledge-based decision required — WP should have
required contacting FC and/or PIC whenever a deviation
Jfrom the plan occurred, or a stop-point was reached.

18 a: Work permit does not list this as an action item
18 d i: Work permit does not require contractor to eonsult with PIC or FC

% Human Performance Difficulty
% Did failure to agree about the who/what/when/where of penormmc the job
play a role in this problem — Yes
% TRAINING
% COMMUNICATIONS
% No comm. or not timely
% Turnover NI
o No standard turnover process
% WORK DIRECTION ,
% Work Permit NI — Work permit inadequately defined roles,
responsibilities
% Pre-job briefing NI — FC'’s briefing with contractors did not
define stop points, need to ask knowledgeable person if
anything unexpected came up.
% Walk-thru NI
% No supervision — No clear responsibilities defined or
enforced. FC did not supervise contractors.
Not qualified — Contractor works without knowledgeable
person on shielding. WP does not require all contractors to
be pre-qualified (e.g. only one was badged).
% Were policies, admin. controls, or procedures not used or missing, or in
need of improvement?

% MANAGEMENT SYSTEM

% SPAC NI (SPAC=Standards, Policies and Administrative
Controls)
o Confusing or incomplete
% SPAC not used
o Enforcement NI
o Accountability NI
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% Oversight/Employee Relations
o Infrequent audits and evaluations
o Employee feedback NI
% Corrective action
o Corrective action not yet implemented —PI7 report
was never properly implemented
% PROCEDURES
> Procedure not required but should be — Following the WP
procedure, and other ALS procedures it references, was not
required. WP was instead just used as an optional
reminder.
Facts wrong — WP listed incorrect items, were not changed
to reflect reality.
No checkoff — Initialing on WP was not enforced.
Checkoff misused — Steps were skipped, implying
coniractor could skip a critical step.
Situation not covered — Removal of 12.3.1 labyrinth was
not expected at this point in the job. Contractor at this
point should have been required to stop and ask.
Limits NI — WP needs stop points for any critical steps
such as starting a shielding change form.
% Second checker needed — Having someone who checks that

critical steps have been done before proceeding would have
caught this.

& FE &

%

19 2 iii, 22 b: BL engineer assumes contractor knows what he’s doing

% Did the person need more skill/knowledge to perform the job or to respond to
conditions or to understand system response? Were policies, admin. controls, or
procedures not used or missing, or in need of improvement?

% TRAINING
% No training
% Task not analyzed-BL engineer was not included in
preparing the job and is not expected to be a waich dog for
contractor work at the beamline
% Decided not to train — FC did not ensure training for the
contractor in the importance of the shielding controls.
> WORK DIRECTION
% Preparation
% Work package permit NI
% Pre-job briefing NI
% Walk thru NI — No introduction of contractors io BL

engineer

% Was communication needed across organizational boundaries or with other
facilities required
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% COMMUNICATIONS
% Misunderstood verbal comm..-Between BL engineer and

planners and between BL engineer and contractors.
Planners had told BL engineer not to worry, that there
would always be supervision.

% Standard terminology not used

3. Root cause summary table

Causal Factor

Paths through Root Cause Tree

161,11 a,16b,17 a2
Work permit does not
regmire continuous
supervision of
comiractors.

i8a

Work permit does not
list this as an action
item

18d_ i
Work permit dees not
reguire contracior to

consult with PIC or FC.

o Knowledge-based decision required —
o  Work Permit NI (NI=needs improvement)
e Pre-job briefing NI

¢ No supervision

° Not qualified

° Procedure not required but should be —
¢ Facts wrong

° No checkoff

° Checkoff misused

¢ Situation not covered

¢ Limits NI

¢ Second checker needed

e Enforcement NI

°  Accountability NI

e Infrequent audits and evaluations

e  Employee feedback NI

» Corrective action not yet implemented

19 a_ i, 22b

BL Engineer assumes
contractor knows what
he’s doing

e Task not analyzed

e Decided not to frain

¢ Work package permit NI

e Pre-job briefing NI

e Walk thru NI

e Misunderstood verbal comm.

e Standard terminology not used
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V. INCIDENT 4.2.2

a. Narrative

The incident at Beamline 4.2.2 involved removing shielding from the monochromator
(mono) enclosure with the beamline key-enabled. BL 4.2.2 is a superbend hard X-Ray
beamline, built and operated by the Molecular Biology Consortium, for molecular
structural biology research. The Beamline Scientist and Associate Beamline Scientists
working at the beamline are LBNL visitors.

In the beamline front-end area, a 4.5 mrad vertically deflecting mirror and aperture pair
allow only pink reflected light to enter the beamline downstream of the storage ring
shield wall. The section of beamline from the shield wall to, and including, the mono is
considered the pink light section. Downstream of the mono is a second mirror, followed
by a mini hutch. The pink light section is shielded with 2 mm lead. Downstream of the
pink light section, the light is monochromatic; the stainless steel vacuum system and mini
hutch enclosure provide adequate shielding in this section. '

The lead-lined mono enclosure (Fig. 1) has 16 panels that can be opened / removed for
access to the mono chamber and other components. Most of the larger panels are hinged,
due to their weight, and are swung open for access; smaller panels are lifted out. All of
the panels are secured in place with tamper-proof screws, and removal of a panel requires
the special tamper proof screw removal (TPSR) tool. The TPSR tool is locked in the
control room key cabinet and only an Accelerator Operator (OP) can issue it.
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Figure 1. Side view of monochromator enclosure showing four hinged panels

When the TPSR tool is requested, the common practice is for the Beam Line Coordinator
(BLC) and/or the requestor to initiate a Shielding Change form. The BLC then keys the
beamline Off-Line and signs the form certifying it is Off-Line. The TPSR tool is then
issued provided the requestor is on the list of individuals trained to use the tool (per ALS

procedure BL 08-24). If a BLC is not available, an OP that has had the required training
can act as the BLC when the TPSR tool is issued.

Inside the mono vacuum chamber are seven servomotors that adjust tilt, yaw, twist, bend
and displacement of the monochromator crystals. On Saturday, 15 Oct 05 at 3:05 pm, a
building power-dip caused a motor encoder to lose “homing”. A move command was
then sent to the motor that sent it beyond the range of allowable adjustment and a hard

stop was hit. To get the device off of the hard stop, the mono chamber had to be opened
and some of the hardware dismantled.

After the power-dip the ABLS, who had been exposing samples at the beamline, phoned
the BLS and explained the problem with the monochromator. The BLS decided that the

beamline should be “turned off” until the next morning, Sunday, Oct. 16 when he would
come in to work on the mono.

The first of three Accelerator Physics shifts started Sunday at 8:18 am. During physics
shifts, the Run / Fill chassis in the control room is kept in the Fill mode which inhibits
beamline Personal Safety Shutters (PSS) from opening. There is, however, nothing to
prevent this chassis from being put in the Run mode at any time, which would then allow
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the shutter to be opened by the users. Accelerator Physics studies continued until

approximately 6:30 am Monday, Oct. 17, when the storage ring and injection system
were shutdown for maintenance.

When the BLS arrived at the beamline Sunday morning Oct. 16, he observed through the
branch-line Equipment Protection System (EPS) that PSS 201, the PSS for BL 4.2.2, was
closed. Since the PSS was closed, he assumed the beamline had been taken Off-Line at
the Radiation Safety System (RSS) chassis, although he did not actually check the
beamline status at the RSS chassis or discuss with the ABLS on the phone the day before
whether it would be taken Off-Line. The BLS then closed the vacuum gate valves
upstream and downstream of the mono, vented it, and went to the control room to sign-
out the TPSR tool to open the shielded mono enclosure. Synchrotron light in this

beamline can damage a vacuum valve, so the EPS interlocks inhibit the PSS from
opening if a valve is closed.

The OP on duty in the control room, signed out the TPSR tool to the BLS at 9:22 am
Sunday. The OP did not ask what the tool would be used for, check if the beamline was
offline at the RSS chassis, or check if an active shielding-change form for BL 4.2.2 was
filed in the log. The OP assumed the BLS knew the procedure to follow due to the
frequency that BL 4.2.2 staff sign-out the TPSR tool (19 times in previous 12 months).

The OP also indicated that if someone unfamiliar had requested the tool, the OP would
have asked what they intended to do with it.

When the mono shielding enclosure was approved during the review process by the
health physicist responsible for shielding design, it was not expected that the mono would
require frequent access. Had this been anticipated, engineering controls, rather than
administrative controls, would have been implemented for accessing the mono.

The BLS did not request the assistance of a BLC when he asked for the TPSR tool, so the
OP did not feel they were acting as a BLC when issuing the tool. The OP acted under the
assumption that it is the user’s role to ask for BLC assistance when it is required.

The TPSR tool can only be issued to individuals trained in ALS beamline procedure BL
08-24 (Beamline Mini-Hutch Maintenance Access Procedure) by a BLC. One section of
the procedure deals with the removal of fixed panels from mini hutches, which requires
use of the TPSR tool. A list of individuals trained in BL 08-24 is posted in the key locker
in the control room, and training is verified before the TPSR tool is issued by checking
the list. BL 4.2.2 has a mini hutch, and the ABLS and BLS were trained in the
procedure. The OP was also trained in the procedure.

While investigating this incident it was discovered that BL 08-24 was not the applicable
procedure for opening the mono enclosure. The procedure that should have been invoked
1s BL 08-25 (Policy and Guidelines for Installation and Control of Beamline Radiation
Safety Security Devices). The tamper-proof screws that secure the mono enclosure
panels are considered Radiation Safety Security Devices (RSSD). BL 08-24 makes no
mention of the BL 4.2.2 mono enclosure and it should not have been used to access the



CONFIDENTIAL

RSC Sub-committee — Report FINAL Wednesday, 18 January 2006
mono. However, this mono enclosure and mini hutch panels are similar, have identical
tamper proof screws, and the same steps are followed to remove a panel on both
enclosures. Had BL 08-25 been followed, the BLC would have gone to the beamline
with the TPSR tool and been responsible for it while the mono enclosure panels were
being removed or replaced. BL 08-24 allows the tool to be issued to a trained individual
by a BLC.

Work inside the mono chamber was finished Sunday, Oct. 16. A turbo pump was then
connected to the chamber and the vacuum roughed-down until the next morning,
Monday, Oct 17. While the turbo pump is connected, the vacuum line from the pump to
the mono chamber blocks one of the mono enclosure shielding panels from closing.

Monday was a scheduled maintenance shift and shutdown of the accelerators started at

approximately 6:30 am. Beam was not available again for users until 9:30 pm Monday
evening.

Monday morning, the turbo pump on the BL 4.2.2 mono chamber was secured and the
ion pump turned on. At 11:08 am the BLS signed-out the TPSR tool to secure the mono
enclosure panels. By 11:51 am, all of the panels were secured in place and the TPSR tool
returned to the control room. When the BLS signed-out the TPSR tool that morning, he
said that the OP on duty in the control room did not ask how he would use the tool. The
OP stated, however, that he asked the BLS if a shielding change form had been filed and
the BLS indicated that it had. The OP did not verify that a shielding change form was in
the log or check if BL 4.2.2 was keyed-off at the RSS chassis.

Tuesday morning, Oct. 18, the BLS opened the vacuum gate valves upstream and
downstream of the mono chamber. Once this was done, the EPS interlocks no longer
inhibited the beamline shutter from opening. At approximately 8:00 am, the BLS
contacted the BLC to key-enable BL 4.2.2. When the BLC arrived at the beamline to
start the key-enable process, he found that the RSS chassis was already On-Line. The
BLC quickly verified that the mono enclosure panels were properly installed and then
took the beamline Off-Line at the RSS chassis. At approximately 8:15 am, the BLC
‘notified ALS management of the incident. Following management notification, the BLC
filled out a shielding change form (Appendix J) and did the complete beamline key-
enable procedure. At 8:27 am, the BL 4.2.2 PSS was opened.

The open/closed status of the BL 4.2.2 PSS was reviewed in the archived data for the
period bracketing the time the TPSR tool was first issued (9:22 am Sun., Oct.16), up to
the completion of the key-enable procedure (8:27 am Tues., Oct. 18). The accelerator
control system archives the status of approximately 20,000 channels at three minute
intervals. Data from the archiver shows that BL 4.2.2 PSS 201 was closed at 7:27 pm
Sat., 15 Oct 05 and not opened again until §:27 am Tues, 18 Oct 05. Note that there is an
uncertainty of up to three minutes in the time of any event logged in the archiver. In
addition, transient events that occur during the three minute interval between archiver
updates go unrecorded.
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As an interim measure following the incident, a new log was implemented for issuing the
TPSR tool and RSSD keys. A sign-off in the log by the OP certifies that a shielding

change form is filed and the beamline is Off-Line at the RSS chassis before the tool or
key is issued.

b. Root cause analysis
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1. Time line with causal factors (indicated in red) and incident
(indicated in red, underlined and labeled [incident])

Associate Beam Line Scientist (ABLS) taking data on Beamline 4.2.2 — 10/15/2005
(Saturday)
Building power dip occurs at 1505 — 10/15/2005

a. Move command sent that is beyond range of allowable adjustment of mono
crystal and hard stop hit.
The ABLS phones the BLS to explain problem with the mono-chromator.
The BLS decides mono-enclosure needs to be accessed to fix the motor problem
a. Motor hitiing hard stop is an unrecoverable event w/o accessing mono-

enclosure

b. The BLS informs the ABLS that he plans to come next day to deal with
problem

c. The BLS did not discuss with the ABLS on the phone the day before, if PSS
would be taken Off-Line.

Electronic archiver shows BL 4.2.2 PSS 201 was closed at 1927, 10/15/2005
First of three Accelerator Physics shifis begin- 10/16/2003, 0818
a. Run/Fill chassis in control room put in the Fill mode for physics shifts
b. Beamline Personnel Safety Shutters (PSS) inhibited from opening.
The BLS arrives at ALS to work on mono ~ 10/16/2005, 0905
The BLS arrives at beamline

. The BLS observes through branch-line Equipment Protection System (EPS) that BL

4.2.2 PSS 201 is closed.
a. The BLS assumes beamline is Off-Line at Radiation Safety System (RSS)
chassis and that hence shielding change form is in place
The BLS closed the vacuum gate valves upsiream and downstream of the mono and
vented the mono
a. Synchrotron light in this beamline can damage a vacuum valve, so EPS
interlocks inhibit shutter from opening if a vacuum valve is closed.
b. Itis ALS policy that EPS cannot be relied upon for personnel safety.

. The BLS went to the control room to sign-out the TPSR tool to open the shielded

mono enclosure.
a. No full ttme BLC available v
b. Operator on duty can act as BLC with appropriate training

. The OP on duty in the control room receives the request for the TPSR tool from the

BLS

(U]
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It was not clear to the OP what roles and responsibilities the OP was
fulfilling when the BLS asked for the TPSR tool
1. The OP acted under the assumption that it was the user’s role to
request BLC assistance when it is required.
checks out TPSR tool to the BLS - 10/16/2005, 0922

Lz 124000 Vedy WFLL

The OP knew the BLS was on the TPSR tool list in control room to receive
the TPSR tool
TPSR tool list lists the individuals trained in procedure BL 08-24, (Beamline
Mini-Hutch Maintenance Access Procedure)
The list also states “ALS Staff and Users trained in BL 08-24 — able to
check out tamper proof screw tool” whieh contradicts BL 08-24
1. Only BLCs can check out TPSR tool per BL 08-24
ii. After BLC takes beamline Off-Line, BL.C can hand tool to user
iii. The note in procedure OP11-01, Section 5, “Other keys and tamper-
proof screw tools can only be issued to persons trained in the
appropriate procedures; contact the Procedure Center Manager at Ext.
7723 if necessary.)” does not specifically require OP checking if a
shielding change form is in place
v. In effect, the operator issues the TPSR tool to self and then (as a BLC)
signs out the tool to the BLS

The BLS did not request the assistance of a BLC when he asked for TPSR
tool

1. The BLS was trained in BL 08-24
The OP did not check if the beamline was Off-Line at the RSS chassis

1. Violates procedures BL 08-24, BL 08-25 and OP 02-04

il. The OP was trained in all three procedures
The OP did not check if an active shielding change form for BL 4.2.2 was
filed in the log.

1. Violates procedures BL 08-24, BL 08-25 and OP 02-04.
The OP assumes the BLS knew the procedure to follow due to frequency
TPSR tool was requested

1. This assumption leads to the assumption that shielding change form

Shielding change form is physwally not located in same place as TPSR tool
BL 08-24 is common procedure for accessing BL 4.2.2 mini-hutch
BL 08-24 not applicable procedure for opening mono enclosure.
i. Removal of mone enclosure panels requires TPSR tool that was
not properly controlled.

. However, BL 08-24 was used 18§ times for accessing mono-enclosure and 1

time for mini-hutch on 4.2.2 during the previous 12 months
The tamper-proof screws that secure mono enclosure panels are considered
Radiation Safety Security Devices (RSSD) requiring the use of BL, 08-25

(Policy and Guidelines for Installation and Control of Beamline Radiation
Safety Security Devices).
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m. BL 08-25 allows only BLC, Vac. Tech supervisor or the RCT to take the
TPSR tool to the beamline and BL 08-25 designates them as being responsible
for tool, panel removal and reinstallation
n. The BLS had requested and received the tool 6 times before during the
previous 12 months. The OP had given this BLS the tool 1 time on
08/19/2005
0. 4.2.2 users signed out TPSR tool 19 times in previous 12 months
15. The BLS opens mono-enclosure hinoed panel{s). 10/16/2005 [incident]
16. TPSR tool returned to OP at 1014, 10/16/2005
17. Work completed inside the mono chamber. 10/16/2005
a. Turbo pump connected to mono chamber
b. Vacuum line from the pump to the mono chamber blocks one mono panel
from closing leaving shielding incomplete
18. The BLS leaves ALS to go home
19. Mono vacuum roughed-down until Monday morning, 10/17/2005.
20. Accelerator Physics studies ends and maintenance shutdown starts Monday,
10/17/2005, 0630
1. The BLS returns to ALS - 10/17/2005, 0934
2. The BLS removes roughing pump hose from mono chamber allowing enclosure to be
closed, ion pump turned on — 10/17/2005, morning
23. The BLS signs-out the TPSR tool to secure mono panels — 10/17/2005,1108 am
a. OP on duty in the control room, per BLS does not ask how tool will be used.
b. OP reported to committee that he did ask BLS if shielding change form was in
place and BLS indicated that there was one
¢. Issues listed under 13,14 apply
24, All mono panels secured in place and TPSR tool returned to control room.
10/17/2005 11:51
25. Shutters are placed under user control, beam available again for users — 10/17/2005,
2130
26. BLS opened the vacuum gate valves upstream and downstream of the mono chamber
- 10/18/2005 _
a. With vacuum valves open, EPS interlocks no longer inhibit beamline shutter
from opening.
27. BLS contacts BLC to key-enable BL 4.2.2. — 10/18/2005, ~0800
28. BLC arrived at beamline to start key-enable process
a. Checked beamline log book and control room log book and found no entries
b. Fails to recognize that there should have been an entry if beamline had been
correctly taken Off-Line
29. BLC checks vacuum which is slightly out of specification range
a. Doing this first allows BLC to provide vacuum techs advanced warning in
case of vacuum system trouble
b. Vacuum monitor is located near RSS chassis
30. BLC notices that RSS chassis is enabled.
31. BLC rechecks with BLS what is going on
2
3

oo

. BLS describes mono-enclosure access
. BLC verifies mono enclosure panels are properly installed.
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34. BLC takes beamline Off-Line — 10/18/2005, ~0800
35. BLC tells DDD of incident — 10/18/2005, ~0815
36. BLC fills out shielding change form with BLS

a. There is a late entry procedure for entries in log books after the fact
37. BLC performs complete key-enable procedure.
38. BL 4.2.2 is key enabled and shutter is opened by BL.C — 10/18/2005, 0827
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2. Root Cause Tree Analysis (Text in italics is RSC subcommiitee
explanation for the specific choice in root cause path)

5a. Motor hitting hard stop is an unrecoverable event w/o accessing mono-enclosure
% EQUIPMENT DIFFICULTY
% DESIGN
% DESIGN SPECS
% Problem Not Anticipated
% Equipment environment not considered.
% Had management been warned of this problem or had is happened before?
~ Yes, ABLS had warned BLS of repeated problems requiring access.
% Specs NI
-- No equipment design specifications for equipment located inside
Shielding.
%

% REPEAT FAILURE
Y% MANAGEMENT SYSTEM
% Corrective Action
% Trending NI
-- ALS management needs to implement trending to spot
repeated shielding access that might be reduced by an
equipment modification or procedural change.

% HUMAN PERFORMANCE DIFFICULTY
% MANAGEMENT SYSTEM
% Had management been warned of this problem or had it
happened before :
% MANAGEMENT SYSTE
% SPACNI
% No SPAC
-~ No ALS standard policy for how robust a system
has to be if it is located within shielding.
% Oversight/Employee Relations
% Infrequent audits & evaluations
-~ No ongoing audits of shielding access and use
once it is on the floor of the ALS.

10a. BLS assumes beambine is Gff-Line at Radiation Safety System (RS&)
chassis and that hence shielding change form is in place

% HUMAN PERFORMANCE DIFFICULTY
& Individual Performance
% Were alarms or displays to recognize or to respond to a
condition unavailable or misunderstood?
% HUMAN ENGINEERING
% Human — Machine interface
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% Displays NI
-- BLS could not easily observe the status of his

beamline from where he was working.
% Team Performance

% Did verbal communications or shift change play a role in this

problem?
% COMMUNICATION
L Turnover NI

% No standard turn over process
-- No communication between ABLS and BLS about
the status of the beamline.

13a, 22¢. It was mot clear to OF what roles and responsibilities the OP was
fulfitling when BLS asked for the TPSR tool

% HUMAN PERFORMANCE DIFFICULTY
% Team Performance
% Did failure to agree about the who/what/when/where of
performing the job play a role in this problem.
% PROCEDURE
% Not Used / Not Followed
% No procedure
-- Not clear if or when OP becomes BLC.
% Management System
% Was a task performed in a hurry or a short cutused? (1psr ool
checkout list)
% Management System
%  SPACNI
% confusing or incomplete
-~ The use of procedure (BL-08-24)was replaced by
list in the control room stating “ALS Staff and
Users trained in BL 08-24 — able to check out
tamper proof screw tool”. This practice violates
the procedure-many people who are not a MT/BLS
are on the list.
% Had management been warned of this problem or had it
happened before?
% Management System
% SPACNI
% confusing or incomplete
-- OP giving the TPSR tool to beamline scientist
had happened before; it became standard practice.
% Were policies, admin. controls, or procedures, not used,

missing, or in need of improvement?
% PROCEDURES
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% Not Used / Not Followed
% no procedure
-- Not clear if or when OP becomes BLC.

14e, Z2¢. The kst also states “ALS Staff and Users trained in BL 08-24 — able to
check cut tamper proof screw tool” which comntradiets BL 08-24

% HUMAN PERFORMANCE DIFFICULTY
% Individual Performance ’
% Should the person have had and used a written procedure but
did not.
% PROCEDURE
% Not Used / Not Followed
% Procedure use not required but should be.

-- It became standard practice that the use of
procedure (BL-08-24)was replaced by list in the
control room stating “ALS Staff and Users trained
in BL 08-24 — able to check out tamper proof
screw tool”. This practice violates the procedure
and many people who are not a MT/BLS are on the
list.

% Management System
% Were policies, admin. Controls, or procedures, not used,
missing, or in need of improvement?
% MANAGEMENT SYSTEM
%  SPACNI

% Confusing or incomplete
-- Use of the list implies that BL-08-24 is being
Jollowed. In addition use of the list caused the OP
to lose track of the fact that the tool should only be

issued to BLC who then could issue it to the trained
BLS.

% Not strict enough
-- List made it easy to circumvent the procedure.

% Oversight / Employee Relations
% Infrequent audits & evaluations
-- Infrequent auditing by ALS management of
practices and how procedures are actually followed
on a routine basis.

14 k_i. Removal of mono enclosure panels requires TPSR tool that was not properly
controiled.

% EQUIPMENT DIFFICULTY

% DESIGN REVIEW
% Independent Review NI
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% No independent review of shielding design and access control.
Y This points to management Systems for not requiring independent
review in the process of design.
% HUMAN PERFORMANCE DIFFICULTY
% Management systems
% Were policies, admin. Controls, or procedures, not used, missing,
or in need of improvement?
% MANAGEMENT SYSTEM
% SPACNI
% not strict enough
-- Independent review not part of shielding design
process and no follow up. Decision to use the same
tool for shielding controlled under different procedures
leads to possible errors and was never reviewed.
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3. Root cause summary table

Causal Factor Paths through Root Cause Tree
Sa °  Equipment environment not considered.
Metor hitting hard stop is @ Specs NI
an unrecoverable event ° Trending NI (see Appendix K)
w/o accessing mono- * No SPAC (SPAC=standards, policies or
enclosurs - administrative controls)
° Infrequent audits & evaluations
10 a * Displays NI
BLS assumes beamline is ° No standard turn over process
Ofi-Line at Radiation
Safety System (RSS)

chassis and that hence
shielding change form is in

place
13a, 22¢ * No procedure
It was not clear to OP °  SPAC confusing or incomplete

what roles and
respoensibilities the OP was
fulfilling when BLS asked
for the TPSR tool

lde, 22¢ °  Procedure not required but should be
The list also states “ALS ° SPAC confusing or incomplete
Staff and Users trained in ® SPAC not strict enough

BL 08-24 — able to check ° Infrequent audits & evaluations

out tamper proof screw
tool” which contradicts
BL 08-24

14k i °  SPAC not strict enough
Removal of mone :
enclosure panels reguires
TPSR tool that was not
properly controlled.

I
(U3



CONFIDENTIAL
RSC Sub-committee — Report FINAL Wednesday, 18 January 2006

VI INCIDENT 7.3

a. Narrative

Beamline 7.3 consists of three branch lines: 7.3.1.1 and 7.3.1.2, which are hutchless
branchlines, and 7.3.3, an X-ray micro-diffraction beamline with a hutch. The front-end
7.3 Personnel Safety Shutter (PSS), located inside the storage ring outer shielding wall,
blocks beam to all three downstream beamlines when closed. Beamline 7.3.3 has a
secondary PSS located outside the shield wall on the experimental floor and is used for
protection during hutch access. This PSS does not interfere with beam to beamlines
7.3.1.1 or 7.3.1.2 when closed. Beamlines 7.3.1.1 and 7.3.1.2 are protected by the 7.3
front-end PSS. Both 7.3 PSS and 7.3.3 PSS are controlled by independent RSS chassis
located near the outer peripheral wall in locked RSS racks. Front panel controls and
indicators are accessible. An additional beamline, 7.0, is located in sector 7 and also has
a PSS control chassis located in the same RSS rack as the 7.3 and 7.3.3 chassis.

In accordance with the DOE Accelerator Safety Order, all RSS interlocks must be tested
semi-annually. The ALS RSS is a modular system allowing testing of certain modules
without interrupting other modules. Each module includes overlapping tests to ensure
integrity between connected modules. Some module tests must be conducted during
accelerator maintenance periods. These include the main ring interlock system and the
beamline summation interlock system. The beamline summation interlock tests verify
the ability of a beamline RSS to turn off the accelerator in the event of a detectable fault,

and ensure all PSS are closed during a storage ring fill and during Beam Physics
operations.

The ALS Procedure Center maintains the testing schedule and notifies the Electronic
Maintenance (EM) shop when tests are due to be conducted. The Procedure Center also
provides the EM shop with up-to-date copies of the procedures needed to conduct the
tests. A thirty day grace period is allowed if accelerator operations conflict with the
testing schedule. The ALS has periodic shut down periods for maintenance, usually on
Mondays and sometimes Mondays and the following Tuesday. The Facility Coordinator
holds a weekly maintenance meeting on Thursday, preceding the next scheduled
shutdown day, to schedule work for the upcoming shutdown day(s) and put the planned
work on the Shutdown Work List. The EM shop supervisor attends these meetings and
ensures scheduled RSS interlock tests are added to the Work List.

On November 17, 2005 a Thursday, a shutdown meeting was held to schedule work for
the two-day shutdown period following the Thanksgiving holiday period. Maintenance
and Installation was planned for Monday and Tuesday, November 28 and 29. The
accelerator was scheduled to run Physics Operations all day Wednesday, November 23
and shut down after that for the long four-day holiday weekend.

The Beamline Summation interlock tests include some tests in the beginning of the

procedure that require the main storage ring interlock system to be intact. That means all
access gates, concrete doors, etc., must be made up and ready for beam. Under these
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conditions other scheduled shutdown maintenance tasks inside the storage ring shielding
are prohibited and must be delayed until the RSS tests are finished. After these initial
tests are conducted, the accelerator can be opened up for general maintenance work

inside the shielding while the remainder of the test is conducted on the experimental floor
beamlines.

During the November 17 shutdown meeting the Beamline Summation interlock tests
were scheduled for Saturday, November 26. This was a period when no maintenance was
scheduled. The accelerator would be shutdown so the tests would not interfere with the
other maintenance work scheduled for the following Monday and Tuesday, November 28
and 29. The plan was for the control room operators to leave all storage ring RSS
interlock systems intact and secure after shutting down the accelerator after the
Wednesday, November 23 Physics Shift. This would allow the EM shop to come in on

Saturday, November 26 and immediately commence the Beamlines Summation interlock
test. :

This test requires three people: EM2, an EM who is normally assigned to the Owl shift,
was scheduled to work Saturday, November 26 from 0400 to 1200 and assist the two day
shift EMs, EM1 and EM3, in conducting the test.

Accelerator Physics shift commenced on Wednesday, November 23 at 0715. Later that
morning, an ABLS requested that a BLC initiate an ATS shielding change form (ALS
Shielding Control Procedure OP 02-04) to allow removal of a beamline exclusion zone in
order to bake out a section of beamline 7.3. The BLC took beamline 7.3 Off-Line at the

RSS chassis at 1058. This action closed the beamline 7.3 PSS and allowed the ABLS to
remove the exclusion zones for bakeout.

Note: Once a beamline RSS chassis has been placed Off-Line, a watch dog circuit is
activated to guard against accidental opening of the PSS or the accidental disconnection
of PSS cables. Should either occur, the RSS turns off the storage ring RF system and
dumps the ring. These are considered detectable faults and are indicated by LED lamps
on the beamline RSS chassis. The beamline RSS chassis also has lamps indicating the
On-Line or Off-Line status. ‘

The ALS was shut down for the holidays on Thursday and Friday, November 24 and 25
with the storage ring RSS interlock systems remaining intact.

On Saturday, November 26, 2005, at 0750 interlock testing commenced using the Beam
Line Summation and Main Control Room Storage Ring Fill Procedure (EC 02-15). The
tests were conducted by three EMs. EMI was the lead EM and supervised the actions of
EM?2 and EM3 via walkie-talkie radios. OP, a control room accelerator operator, assisted

from time to time by switching the RSS Run/Fill switch located in the control room Wwhen
directed by EM1.
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EM1 and EM3 had performed this test one time before as assistants while EM?2 had
performed the test twice before as an assistant. None had ever supervised the test and the
previous EM shop supervisors historically personally supervised this test.

Initially, the EM crew discovered some RF interlocks (not RSS) had to be completed
before the RF trip verification tests could be performed. This is not uncommon. The
interlocks typically are vacuum, RF cavity water flow, etc. associated with the SR RF

system. The RF interlocks were made up at 0814 as recorded by the control system's
event logger.

The test requires the lead EM to station himself at the beamlines sector 7 RSS equipment
rack. A picture of the front of this rack is shown in Fig. 1. This is where all of the 12
beamline sectors are summed and sent to the main accelerator ring RSS interlock module.
At this position, the lead EM can view indicator lamps that verify system integrity as
each sector test is conducted by the two assistants. However, the first tests ensure
continuity to the main ring RSS.  For these tests, the lead tech flips test switches
associated with each beamline RSS chassis located in sector 7 while the two assistants are
stationed over the storage ring shield wall at the SR RF and the BTS B1 and B2 magnet

power supplies to verify the sector 7 beamline tests turn off the SR RF and BTS Bl and
B2 magnet power supplies.
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Radiation Safety Committee Memorandum

TC: Steven Chu, Director
Graham Fleming, Denuty Director
David McGraw, Chief © Operating Officer
Howard Hatayama, Division Director, EHS

CC: Radiation Safety Committes Members
RSC Subcommittee Members .
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FROM: David K. Shuh, Radiation Safety Committes Chair \év{;.
DATE: 18 Janwary 2006 ~ET
SUBJECT:  Radiation Safety Committee Subcommittee to Investigate the Violations of
Shielding Control Procedures at the Advanced Light Source
The Radiation Safety Committes (RSC) has reviewed the report of the RSC subcommittee

investigation team regarding the recent Advanced Light Source (ALS) shielding control
procedure violations. The subcommittee has performed an extremely thorough, technical, and
objective investigation responding to the charge to investigate "the effectiveness of current
shielding control procedures, engineering controls, training, EH&S staff support and
management oversight as needed to develop proposed corrective actions to prevent the likelthood
of recurrence." The investigation focused primarily on the three recent shielding control
incidents and the events relevant to these incidents. LBNL and ALS are fortunate that there have
been no personnel exposures as a result of these incidents.

The RSC-appointed subcommities on ALS shielding control violations consisted of W. Byrne
(AFRD-ALS), R. Duarte (Engineering-ALS), D. szLeJ (LBNE-EHS); W. Leemans (Chair-
AFRD), M. Martin (ALS}, K. Olson (Dnrevtmate) . Ritchie (ALS-reured) and D. Robin
(" FRD-ALS). The subcommittes included several :r_embers who are either matrixed to the ALS
from other LBNL divisions or are ALS employees. These appointments were made mtentionally
to ensure technical excellence and to invelve the ALS in the investigation process for internal
credibility. None of the subcommittee members were directly involved in the ALS incidents
investigated by this committee. The potential for line-management conflict of interests was
recognized by both the R3C and the RSC subcommittee, and the RSC believes objectivity in this
respect was maintained. '

The RSC subcommittee has made a substantial number of constructive recommendations that
must be addressed. These recommendations fall into four key areas: Management, ALS BES&H

-

and EH&S issues, Administrative and Engineering Controls, and Training and Procedures.
The report from the RSC subcommities is attached. Afier evaluation of the
determined the primary root causes belong to the basic cause category of fail .
sysiems, mciudmg line management accountability, supervision, and bi&{i‘fﬁ}_ E Y 'ditioﬂ_s% other
significant causal categories include failures in proceduras, training, and work direction,
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Radiation Safety Commitiee Memorandum

The Aeting Radiclogical Control Ma&qef (C. Donahuie, LBNL EHS) amended the ALS Class I

Radiological Work Authorization (RWA) 5122 on 11/29/06 to "revoke authorization to remove
an‘_v camline or accelerator sblsidmg at the Advanced Light Source as described in ALS

Qé‘

edures BL-08-25 and CP 02-04 pending revision of all applicable procedures and approval
b" the Radiation Safety Committee to reinstate full authorization." The ALS has been allowed o
modify shielding under emergency cireumstances with specific additional controls and expiicit
authorization from the acting RCM as set forth in Class ITI Radiological Work Permit (RWP) 05-
016 and RWP 06-017 during the courss of the RSC subcommittee investigation.

The ESC has determined that there are four essential corrective actions that must be met and
approved by the REC prior to reinstatement of full operations under RWA 5123, The RWA wiil

remain in the current amended status and rely on the RWP process until the RSC approves
remstatement of RWA 5123,

s The ALS Division Direcior and Deputy Division Director must enforce a line-
management based structure with a clear delineation of responsibility and accountability
for integrated safety management. The ALS and LBNL management must provide a
plan to implement appropriate organizational structures and staffing levels.

‘e Inthe present organizational structure, the ALS and LENL management must provide
assurance that the staff in the following ALS positions possess and have demonstrated
the required technical and communication skills, as well as a commitment to properly
perform these zafety-critical functions:

. ES&H Management

. Facitity Coordination

. Electronic Maintenance

. Beam Line Coordination and Accelerator Operation

afme WD Y

et

vel I recommendations detailed in the RSC subcommitiee report mwmst be
successfully implemented.

e ALS management must develop 2 documented response E.ﬂCI/OT implementation plan for
Eevel II recommendations detailed in the RSC subcommittes report.
The BSC looks forward to and is committed to working together with the ALS, LBNL FH&S
and LENL management in this process.

|w~)
b
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Figure 1: Front of beamline sector 7 RSS equipment. The top unit is the ring summation
chassis with a column of 4 lights for each of the 12 sectors. The next unit down is the sector 7
summation chassis. An identical unit is located at each sector. Below this unit are the beamline
7.0.1, 7.3 and 7.3.3. RSS chassis. On the lefthand side of each of these three bottom units is a red
cup for the Off-Line push button and below it the On-Line key switch lock-cylinder. The green
lights above and to the right of the red cup indicates that these three beamlines are presently On-
Line. The Off-Line indicator light is to the left of the green light and would it be red when the
beamline is Off-Line and the green light would be extinguished.

Note: The BTS Bl and B2 magnets are interlocked off if a fill operation is attempted and
all beamline PSS are not closed. Likewise for Accelerator Physics operations when the
Accelerator Physics key is removed from the key switch in the control room. This sends
a shutter close request to all beamlines and after all are confirmed closed, the BTS Bl
and B2 magnets are allowed to be turned on. With the accelerator physics key removed,
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the accelerator can not be accidentally placed in a 'Stored Beam' mode which allows
users to control their beamline PSS’. '

Beamline 7.0 was tested at 0930. Beamline 7.3 was tested at 0941. Beamline 7.3.3 was
tested at (951. EM2Z reset the SR RF interlock at 0955, At that time he and EM3 went
over the shield wall to assist in the continued testing of the individual beamline RSS
chassis interlocks that are summmed at sector 7 where EM1 was stationed.

Three tests are used to test control room RSS functions. The first is the Fill Request that
closes all shutters, the second is the Stored Beam function that interlocks off the BTS Bl
and B2 magnets and relinquishes control of the beamline PSS to the user, and the third is
the Beam Physics test. This test ensures all PSSs are closed during Beam physics
operations and prevents accidental Stored Beam operations. ‘

At 0955, the Control Room Fill Request interlock test was conducted. The control room
operator presses the fill request push button switch. This sends a PSS close command to
all beamline RSS chassis and the summation chassis at sector 7. An assistant walks

around the ring and verifies proper indicator lamps are lit on all beamline RSS chassis.
This was completed at 1014.

The next test requires the control room operator to press the Stored Beam push button
switch. This interlocks off the BTS B1 and B2 bend magnets and relinquishes control of
the beamline PSS to the users. An assistant goes over the storage ring shielding to verify
the BTS Bl and B2 magnets are interlocked off and another assistant walks around the
ring and verifies control of the beamline PSS is given to the users. This is indicated by

an LED indicator on the individual beamline RSS chassis. This test was completed at
1021.

The final test of control room functions is the Beam Physics test. The control room
operator removes the Beam Physics key from its key switch. This closes all PSS and

requires an assistant to walk around the ring and verify all beamline PSS are closed. This
test was finished at 1102.

Testing continues starting with beamline RSS chassis in sector 12 and going in a counter
clockwise direction, skipping sector 7 because it was conducted earlier as the first
verification test to the main ring interlock system. These tests require the lead EM to be
positioned at sector 7 to verify each beamline RSS test is registered there on the
summation chassis while the two assistants are located at each of the sectors. One of the
assistants is stationed at the rear of the safety rack and flips test switches while the second
assistant verifies indicator lamps on the front panel of the RSS chassis in that sector. He
relays his observations to the lead EM who initials the steps on the test procedure.

The first step of this section of the procedure was conducted at 1102 and the last step

finished at 1124. This 22 minutes is considered an unreasonably short time to complete
all the steps. Furthermore, only 6 RF trips were recorded on the control system's event
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logger for this period. Proper execution of the procedure should have recorded a
minimum of 1 for each sector in the test (9).

Note: The test was later conducted on December 13, 2005 by the RSS System Engineer
and an EM crew. This portion of the test took 89 minutes however the number of RF
trips were not logged because of storage ring access needed due to time constraints.

At this point EM1 made a note in the margin of the procedure that sector 7 tests were
missing from the procedure. In fact, sector 7 tests are the very first tests conducted as
explained earlier. This indicates the EM crew did not understand the procedure.

The EM crew began a re-test of sector 7 without procedural guidance. If they would
have referred to earlier pages in the procedure for these steps, they would have seen that
they had already performed the sector 7 tests. Instead, the EM crew flipped test switches
and observed indicators for sector 7 using their best judgment and not the procedure to
determine if the RSS tests were proper. EM2 was in the rear flipping test switches while
EMI was in front observing indicator lamps. A picture of the rear of the sector 7 RSS
equipment rack is shown in Fig. 2.
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Figure 2: Picture of the rear of the sector 7 RSS equipment rack. The top unit is the ring
summation chassis. The next unit down is the sector 7 summation chassis. An identical unit is
located at each sector. Below this unit are the beamline 7.0.1, 7.3 and 7.3.3. RSS chassis. The
test switches are located in the copper colored protective cups in the second and third units from
the bottom. The bottom unit is ‘an older chassis without test switches and requires disconnecting
a cable and a test plug installed.

During this re-testing, EM1 observed 'everything dropping out back to sector 7' at the
ring summation chassis. This would have been a correct observation when a sector 7
beamline RSS chassis test switch was flipped. EM1 noticed the beamline 7.3 chassis was
Off-Line, as it should be because of the BLC taking it Off-Line on December 23, 2005.
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Note: The Beamline Summation test does not care if a beamline RSS chassis is On-Line
or Off-Line and can be performed regardless. However a detected fault will trip the RF
interlock as well as taking the beamline Off-Line. The Summation test cannot begin at
step number one if this condition exists. Any fault preventing the start of the test must be
investigated and corrected before testing can commence. No faults can exist while this
test is being conducted.

EMI interpreted this beamline 7.3 Off-Line condition as a fault requiring the control
room operator to reset the chassis by key enabling it. This indicates that the EM did not
understand what the RSS indicator lamps were telling him. It also indicates a lack of
good judgment and training on the part of the EM. For had he perceived a fault, it should
have been investigated, corrected and logged in the beamline logbook and the EM shop

logbook. A note should have been added to the procedure as well. None of this was
done. '

EMI called the control room to have the beamline 7.3 RSS chassis placed On-Line. The
OP arrived and places beamline 7.3 RSS chassis On-Line at 1129. No check for a
shielding change form or the beamline logbook was made and the key was not signed out
which is normal when the key is kept in the sole possession of the operator.

Note: At this point there was a question of how many chassis .were key enabled. EM1
said both 7.3 and 7.3.3 were key enabled while OP said only one chassis, 7.3, was key
enabled. The Beamline 7.3.3 RSS chassis should have been On-Line already.
Unfortunately, this beamline's status is not yet recorded by the event logger because it is
a branch line. The branch line Equipment Protection System (EPS) is not directly
connected to the Front End EPS which is logged. Therefore, it cannot be confirmed
whether a fault occurred on 7.3.3's RSS. Two faults could have tripped the 7.3.3 RSS
chassis; someone pressing the hutch emergency door release push button or someone
accidentally disconnecting the 7.3.3 PSS cable. Both are highly unlikely because of the
holiday weekend and not many people being in the building. A scan of key badges
entries for the period indicated no workers being logged into the building who are
associated with beamline 7.3.3. It is believed by the committee that no fault occurred for
7.3.3 and the Off-Line condition observed on 7.3 by EMI triggered an erroneous
assumption leading to the beamline being placed On-Line without a full key-enable.

EMI continued to re-test sector 7 and left the beamline 7.3 RSS chassis On-Line upon
completion.

EM2 applied administrative Lockout to the BTS B1 and B2 magnet power supplies at
1140 which is one of the last steps of the procedure. After that, he departs the building
for home.

EM3 went to the EM shop. Interlock testing was completed at 1200. There are no log
entries in either the beamline logbook or the EM shop logbook regarding the perceived
fault at sector 7 or the missing procedure step for testing sector 7. There was no post-test
review by the EM shop supervisor with the crew conducting the test.
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The accelerator continued to be shutdown November 27 and 28. On Monday, November
29, Accelerator Maintenance commenced.

Note: Since conducting key-enabie procedures for beamiines can take a bit of time, the
BLC likes to get an early jump on them. By investigating and talking to the various
beamline scientists early on during shutdown days, the BLC can find out what their

progress is and when they may want to have their beamline inspected and the key-enable
procedure performed.

During the mid morning of November 29, 2005 the BLC contacted ABLS as to when he
may want to have his beamline key-enabled. They met at or near the beamline and
during the meeting discovered the beamline was On-Line. The BLC switched the
beamline RSS chassis to Off-Line at 1001 and notified ALS management.

On November 29, an audit of all open shielding change procedures was conducted before
any beamline was allowed to come back On-Line. Another audit was conducted for all
Off-Line beamlines to check and ensure they were in fact Off-Line.

On November 29 at 1550, beamline 7.3 was key-enabled On-Line after a key-enable
procedure was performed for the beamline.

b. Root cause analysis

1. Time line with causal factors (indicated in red) and incident (indicated in red,
underlined and labeled [incident])

1. RSS Summation interlock tests put on the shut down work list at the work planning
meeting held 11/17/05. Test scheduled for 11/26/05.
EM2, who normally works the owl shift, was scheduled to work from 0400 to 1200
noon on 11/26/05 and assist with the RSS Summation interlock testing.
. ALS scheduled for Accelerator Physics (AP) shift lasting 24 hours- 11/23/05
a. Personnel Safety Shutters (PSS) are normally closed but can be opened for a
specific beamline under controlled conditions.
4. AP shift commences-11/23/05, 0715
a. All PSS closed and controlled by the control room.

5. Associate Beam Line Scientist (ABLS) requests from Beam Line Coordinator (BLC)

to initiate an ALS shielding change form (ALS Shielding Control Procedure OP 02-

04) to allow removal of a beamline exclusion zone in order to bake out a section of
beamline 7.3. 11/23/05, 1000.

6. BLC switches 7.3 Off-line- 11/23/05, 1058
a. Beamline 7.3 PSS closed.
7. ABLS removes exclusion zones for bake out.
8. ALS shut down for holidays - 11/24/05 and 11/25/05

[

(98

52



CONFIDENTIAL
RSC Sub-committee — Report FINAL Wednesday, 18 January 2006
a. Accelerator RSS interlocks remain intact.
9. RSS interlock testing commenced using the Beam Line Summation and Main Control
Room Storage Ring Fill Procedure (EC 02-15, Rev. 13). 11/26/05, 0750
a. The interlock test was conducted by the ALS' Electronic Maintenance (EM)
shop personnel. EM1 was the lead tech supervising the test.
b. The control room operator assisted from time to time by switching the RSS
Run/Fill switch located in the control room when directed by EM1.
c. EMI and EM3 had performed the interlock test one time before as an
- assistant.
EM2 had performed it two times before as an assistant.
None had ever supervised the test.
The previous EM shop supervisors have always personally supervised this
test.
EMs discovered some RF interlocks (not RSS) had to be completed before the
RSS trip verification tests could be performed. This is not uncommon. These
interlocks typically are vacuum, cavity water flow, etc.
10. RF interlocks were made up. 0814

oA

uq

Note: The following tests were performed by EM1 switching the BL 7.0 PSS control
chassis test switches to the test position with the rear rack door unlocked. These tests
required EM1 to be at the beamlines summation chassis in sector 7 while EM?2 was
stationed at the SR RF and EM3 was stationed at the BTS B1 and B2 power supplies.

a. Testing commenced by starting with beamline summing chassis in sector 7.
The BTS B1 and B2 interlock and the SR RF “A” and “B” chains tested at
0930 for BL 7.0 PSS1 by switching A and B test switches to test.

b. BL 7.3 PSS1 tested in the same manner at 0941.

c. BL 7.3.3 PSS1 tested at 0951 but the SR RF Pers Safety 2 interlock was not
reset prior to the test. Therefore, there was no verification of this interlock
trip.

d. EM2 resets the SR RF at 0955

e. EM2 and EM3 went then to the experimental area.

11. Testing continued with the control room fill request. 0955

12. The control room operator pushed the ‘Fill” push button.

a. This request should close all beamline PSS’s.

13. Procedure indicated that an EM walked around the ring and observed the MCR Fill
Request and PSS Closed lamps are lit on all PSS control chassis.

a. Steps5.4.1[A][1] through [A],[13] were conducted between 0955 and 1014,

b. Procedural steps were initialed in Procedure EC 02-15

i. Steps 5.4.1 [1]-[12] were lined through instead of mdividually initialed
as having been completed

14. Testing continued in the Stored Beam mode. 1014

15. The control room operators pushed the ‘Stored Beam” push button. :

16. Procedure indicated that an EM walked around the ring, observed the MCR Fill
Request lamps on all arc sector summing chassis are extinguished and the RTS B1
and B2 power supplies are interlocked off.

a. Steps 5.4.2 [a]-[t] were conducted between 1014 and 1021.
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17.
18.

19.

b. Procedural steps were initialed in Procedure EC 02-15
Testing continued with the control room Beam Physics interlock test.
The control room operator turned and removed the Beam Physics Key.
a. This should close all beamline PSS’s,
Procedure indicated that an EM walked around the ring and observed the MCR Fill

- Request and PSS Closed lamps are lit on all PSS control chassis.

20.
21

22

P

23.

a. Steps 5.4.3 [1] through [15] were conducted between 1021 and 1102.
b. Procedural steps were initialed in Procedure EC 02-15
ALS card key access by EM3 (through ALS clean room) at 1028 and 1030

. ALS card key access by EM1 (through sector 4 door) at 1040
. ALS card key access by EM1 (through ALS clean room) at 1057

Testing continued at each beamline PSS control chassis, starting at sector 12.

a. Stepsin section 5.5 test requires the lead person to be stationed at the sector 7
summing chassis where all 12 arc sectors are summed.

b. To execute the procedure properly also requires one person in the rear and one
person in the front of the beamline safety racks where the PSS control chassis
are located. The person in the rear operates test switches and the person in
front verifies the test by observing indicator lamps on the front and at the arc
sector summing chassis. At the same time, the lead person at sector 7 verifies
the test by observing indicator lamps at that location.

. Procedure indicates that the two EMs at the beamlines start at sector 12 and work

their way around the ring in a counter clockwise direction.

a. First step in section 5.5 started at 1102 and last step finished at 1124

b. Procedural steps were initialed in Procedure EC 02-15

c. Committee notes that 22 minutes for this part of the test is an unreasonably
short time to complete the process for all steps (retesting conducted by RSS
Engineer as leader on 12/13/2005 took 89 minutes)

d. ALS event logger shows PERS SAFETY 1 trip occurred only 6 times during
the period 1102 - 1124

e. Proper execution of the procedure requires that 9 trips (one per sector minus
sectors 7, 1, 2) should be logged on event logger.

i. Procedure improperly executed

25. EMs note in procedure that there is nothing in procedure on how to test Sector 7

a. Sector 7 is tested first in procedure
i, Indicates EMs did not understand procedures

. EMs decide to retest sector 7 without procedural guidance

a. Not clear what steps were followed
L. Violates procedure

b. EM2 is at the rear of the equipment rack operating test switches and
connecting testing plugs.

c. EMI is at the front of the equipment rack observing indicator lamps.

27. Retest sector 7 starts about 1124

28.

a. Time and date interpreted from event logger

EMI witnesses 'everything dropping out back to the SR Sector Summing chassis'
sector 7 indicator lamps.
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30.
31

a. Summation chassis should show sector 7-12 indicator lights turning off (i.e.
‘dropping out’).
b. Notices that the RSS chassis for 7.3 is off line

c. EM1 thinks that they tripped something that caused 7.3 to be off line
. EM 1 interprets the 7.3 off line status as being caused by a fault in the system
that requires an OP to key back on line
a. EMs should have investigated what caused the RSS chassis to be off line
i. EMs do not understand what the RSS indicator lamps are telling
them.
ii. EMSs do not understand how the RSS chassis and system functions.
EM1 calls operator in charge in control room to key on the RSS control chassis

OP brings a disputed number of key(s) (1 or 2) from the control room key locker

a. OP does not log out key per ALS custom when key remains under direct
control of operator for short time

b. OP stated to the committee that OP brought one key

c. EMI stated that two beamlines needed to be brought On-Line which would
require 2 keys

. EM?2 stated only one beamline tripped off

Archiver does not record RSS beamline status on 7.3.3

d
e.
. OP keve on 7.3 RSE chassis at 1129, {Incident]

a. OP does not question reason for keying on chassis
b. Operator does not check beamline log book before using RSS reset key.
c. Archiver records BL 7.3 RSS chassis enabled

. EM1 continues the re-test of sector 7 leaving both PSS control chassis On-Line.

. EM2 went to apply an administrative lock to the BTS B1 and B2 power supplies.
. EM3 went to the EM shop.

. BTS B1 and B2 power supplies were turned off. 1140

37. EM2 ends shift and leaves ALS.

. Interlock testing is completed 11/26/05, 1200

a. No log entries in the EM log regarding the assumed SR RF trip at sector 7 or
the incorrectly perceived missing section from the test procedure.
1. Violates procedure

. Accelerator continues to be in shutdown mode 11/27/2005

. Accelerator maintenance day 11/29/05

. BLC checks logs for all the beamlines that were Off-Line 11/29/2005, morning

2. BLC meets with the ABLS.

.BLC and ABLS discussed bake out and when ABLS may want to have the beamline

7.3 PSS control chassis Key Enabled.

. Chassis is found to be On-Line. 11/29/05, 1001

. BLC switches the beamline to Off-Line

16. BLC notifies management, including DDD.

. DDD requests an audit of all open shielding change procedures by Radiological

Control Tech (RCT) and mandates verification of shielding by the RCT before any
beamline was allowed to come back On-Line.

. Audit was performed and all Off-Line beamlines were checked to ensure they were in

fact Off-Line. 11/29/05

wn
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49. Beamline 7.3 key enabled following RCT verification 11/29/05, 1550
a. After conducting a Key Enable Procedure

2. Root cause tree analysis (Text in italics is RSC subcommittee
explanation for the specific cheice in root cause path)

24fi. Procedure improperly executed
15ai Indicates EMs did not understand procedures
26al. Violates procedure
% HUMAN PERFORMANCE DIFFICULTY
% Was a mistake made while using a procedure?
% PROCEDURES
% Followed incorrectly
% No checkoff
-- No check of initial state of RSS chassis is required in procedure.
% Checkoff misused
-- Not initialing individual steps as required.
-- Continued 1o recheck sector 7 with no procedure to follow.
% Were alarms or displays to recognize or to respond to a condition unavailable
or misunderstood?
% HUMAN ENGINEERING
% Human machine interface
% Displays NI
Y RSS chassis indicator lights not understood. T raining
required.
-- No clear visual indication whether RSS Chassis is intentionally
or accidentally Off-Line
% Complex system
% Knowledge based decision required
-- EMs should have investigated further before requesting to key
chassis On-Line.
-- Further investigation would have included looking at log book for
verification of initial beamline status, and other indicator lights.
% Did the person need more skill/knowledge to perform the job or to respond to
conditions or to understand system response?
% TRAINING
% Understanding NI
% instruction NI
-- It appears that workers didn’t undersiand the procedure
% Practice/repetition NI
-- Procedure done once a year (once by leader, twice by one assistant
and once by other).
% Continuing training NI
-- Better training prior to executing the procedure without supervisor.
Y WORK DIRECTION
% Selection of worker NI
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% Not qualified

-~ Procedure done once a year (once by leader, twice by one assistant
and once by other).

Y Team selection NI

-- Team was led by EM who had never led the execution of the
procedure before and only had done it once as assistant.

-- Assistants had only done it once or twice as assistants.

-- Team always had at least one very experienced member in the past
(either shop supervisor or EM with multiple years of experience doing
this test).

Supervision during work

% No supervision

-- No EM supervisor onsite.

-- Previous tests usually led by EM supervisor.

9. EM1 interprets the 7.3 Cff-Line status as being caused by a fault in the system
at requires an OP t¢ key back on line
EMs do not understand what the RSS indicater lights are telling them.
a_ii EMs do not understand how the RSS chassis and system fumnctiomns.
HUMAN PERFORMANCE DIFFICULTY
% HUMAN ENGINEERING
% Human machine interface

% Displays NI

--No clear visual indication whether RSS Chassis is intentionally or
accidentally Off-Line

Complex system

& Knowledge based decision required

-- RF status intevlock indicator on 7.3 RSS chassis would have shown
if chassis is Off-Line because an RF trip had occurred.

-~ RF Interlock OK indicator light would not have been it on
beamline RSS chassis if a detectable fault had occurred.

-- EMs should have investigated further before requesting fo key
chassis On-Line

% Was a mistake made while using a procedure?
% PROCEDURES
% Wrong

% Situation not covered
-- No explicit instructions of what to do if RSS chassis has a
detectable fault causing an RF trip.

% Were displays, alarms, controls, tools, or operated improperly?
% HUMAN ENGINEERING
% Human machine interface

% Displays NI
-- RSS chassis indicator lights not understood. Training required.

% Complex system

% Knowledge based decision required
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-- RF status interlock indicaior on 7.3 RSS chassis would have shown
if chassis is Off-Line because an RF trip had occurred.
-~ RF Interlock OK indicator light would not have been lit on
beamline RSS chassis if a detectable fault had occurred.
-~ EMs should have investigated further before Vegueszz'ng to key
chassis On-Line

% Management System

% Was a task performed in a hurry or a short-cut used‘?
% MANAGEMENT SYSTEM
% SPACNOT USED

% Enforcement NI
-- Supervisor should have re-enforced immediately that each step in
procedure must be initialed
% Communication of SPAC NI
-- Supervisor may not have communicated proper way to execute the
procedure :

3Zb. Operator does not cheek beamline log book or shielding change forms b iore
using RSS resst key.
% HUMAN PERFORMANCE DIFFICULTY
% Individual Performance
% Should the person have had and used a written procedure but did not.
% PROCEDURE
% Not Used / Not Followed
% no procedure
-- It is standard practice to key on a beamline without
Jollowing complete key-enable procedure if the operator is
satisfied that they understand the stated reason for an RSS
chassis being Off-Line (e.g. at the request of an EM who
was testing interlocks).
% Management Systems
% Were policies, admin. Controls, or procedures, not used, missing, or in
need of improvement?
% MANAGEMENT SYSTEM
% SPACNI
% No SPAC
-~ No defined policy for operator to key on a beamline
when RSS chassis has tripped..
-- Key logging not used when OP remove keys.
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3. Root cause summary table

Causal Factor

Paths through Root Cause Tree

24f i
Procedure improperly
executed

25a i
Indicates EMs did not
understand procedures

262 i
Violates procedure

No checkof

Checkoff misused

Displays NI

Knowledge based decision required
Instruction NI

Practice/repetition NI

Continuing training NI

Not qualified

Team selection NI

No supervision

29

EM1 interprets the 7.3 off
line status as being caused
by a fault in the system that
requires an OP to key back
on line

2%ai EM does not
understand meaning of
indicator lights.

2%aii EM does not
understand system functions

Displays NI

Knowledge based decision required
Situation not covered

SPAC not strict enough

32b

Operator does not check
beamline log book before
using RSS reset key.

No procedure
No SPAC
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VII. SUMMARY

The ALS is a premier third generation light source with an excellent record of
world-class science, innovations, and user service. The ALS continues to excel
and generally operates safely thanks to a number of excellent, careful and knowledgeable
people. The three incidents investigated in this report and their underlying root causes
show that changes need to be made to ensure the continued safe environment and user
operations of the ALS.

The incident on beamline 12.3.2 involved a commercial coniractor removing
radiation shielding from the 12.3.1 beamline when it was not properly taken Off-Line.
The TapRooT® analysis determined several key root causes for this incident: Work
Permit Needs Improvement, Accountability Needs Improvement, Employee Feedback
Needs Improvement, and Corrective action not yet implemented. These all implicate a
lack of a fully functioning work permit system, a procedure detailing when and how to
use the work permit, and an empowered FC to carry it out. Despite detailed guidance
from previous PIT reports about the FC position and the WP system, the FC did not
implement such a system, and his supervisor, the DDD, did not hold the FC accountable
to this task. This leads to a number of specific recommendations including a fuil
overhaul of the work permit policy following the 2004 PIT recommendations,
strengthening the FC position consistent with WP program, defining clear responsibilities
and accountabilities for the FC, and improvement of the supervision and direction of the
FC. A copy of a draft of the procedure entitled the “Maintenance and Installation Work
at the Advanced Light Source-Use of the ALS Work List and the ALS Work Permit” is
attached in Appendix V. This procedure was developed post-incident and represents a
first step towards the development of a robust WP program.

The incident on beamline 4.2.2 involved removing shielding from the mono-
chromator (mono) enclosure with the beamline key-enabled. In this incident everyone
involved assumed someone else had taken the responsibility for ensuring the beamline
was safely Off-Line. There are several root causes to this incident covering several areas.
The specs for motors and other equipment located inside shielding need improvement,
shielding accesses need trending to spot problems, beamline status displays need
improvement, policies for when an OP becomes an acting BLC were confusing, and
procedures for issuing the TPSR tool were not followed. These root causes led us to a
number of detailed recommendations addressing the type of RSSD used for the 4.2.2
mono enclosure, the need for standards for frequency of shielding accesses for types of
RSSD’s and trending analysis to identify when access frequency does not match design
expectations, a means of displaying status of all beamlines on the experimental floor and
in the control room and archiving these statuses, clear roles and responsibilities for OPs
and BLCs and a plan for establishing the appropriate kind and level of 24-hr coverage
needed at the ALS, and tightening control of TPSR tools and improving related
procedures.

The incident on beamline 7.3 involved keying On-Line a beamline that had
previously been intentionally taken Off-Line for the purposes of removing a radiation
protection exclusion zone to allow bake-out of beamline components. In this incident
EMs performing a safety interlock system test thought that something they did had
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caused a beamline RSS chassis to trip Off-Line, whereas it had in fact intentionally been
taken Off-Line. Detailed analysis has again uncovered several root causes including the
team selection for testing of safety systems needs improvement, RSS status and intended
state displays need improvement, procedures and training need improvement, and when
an OP becomes a BLC needs defining.

All three incidents have some root causes in common. In addition, during the
course of our investigation overall organizational issues were illuminated. We
recommend that the ALS implement a new organizational structure to accommodate the
growth in users it services, correct the structural problems that we have identified and
adjust the staffing levels where needed. We recommend that the organization returns to a
line-management based structure with clear delineation of responsibility and
accountability, and strengthen integrated safety management. We urge ALS to improve
its relations with EH&S (and vice versa). When an incident occurs, we urge ALS to
strengthen methods and techniques for fact finding, implementation of corrective actions,
establishing lessons learned, and information dissemination.

We recommend that EH&S refocus its attention towards the ALS with the aim of
helping the ALS ensure compliance. We recommend that EH&S and ALS jointly
establish a clear separation between compliance and technical services provided to ALS.
We also note that the levels of staffing in some areas at ALS and EH&S are inadequate.
Within the ALS there are some personnel fits that may need to be reevaluated in light of a
review of the positions and restructuring that we recommend. We have found in some
cases that personnel are not performing at a sufficient level.

We believe that it is essential that all recommendations be properly addressed and
implemented in a timely fashion to ensure the continued safe operation of the ALS. The
RSC subcommittee members stand ready to work with the ALS, the RSC, EH&S and
Laboratory management in the future.
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VIiiI. RECOMMENDATIONS

The recommendations listed below are based on the root cause analysis for incidents 12.3.2, 4.2.2, 7.3, interviews, email suggestions
and commiltee deliberations. The first column contains the recommendations, organized by type: (a) Management, (b) ALS ES&II
and LBNL EH&S issues, (¢) Administrative and engineering controls, and (d) Training and procedures. In the second column, level I
means that the recommendation should be acted upon immediately, level IT means that the ALS management must immediately put in
place a plan of action that should be presented to the RSC and the RSC subcommittee for concurrence and level 111 is for items we

consider to be at the discretion of the management.

The committee recognizes the excellent cooperation it has received from the management of ALS and all personnel interviewed
during this investigation. Interviewees were open and forthcoming with information and suggestions. In addition valuable unsolicited
suggestions were obtained from a number of ALS users and staff members. This is evidence of a sirong commitment to safety within
the ALS organization. None of the incidents involved any exposure to radiation or injury. This can be directly attributed to: (1) the
high level of care that was taken during the design and construction of the facility; (2) the general care taken during the expansion and
operation of the ALS, with regards to safety; (3) astute observations by well trained staff that something was wrong and immediate “g

corrective actions taken to ensure safety. Most importantly, the ALS continues to excel and generally operate safely thanks to a

number of excellent, careful and knowledgeable people-withinthe-ALS organization and those affiliated with it.

\\

Recommendations N

/

Level

Management \ e
.y ‘,/ =

1. The ALS Division, assisted by the Laborato;;ymllagelnéllt, must enforce a line-management based
structure with clear delineation of responsibility and accountability for ALS staff and users, in
accordance with Integrated Safety Management.

The Deputy Division Director’s present top-to-bottom style of decision making and problem solving for
safety at the ALS has diluted "Work Ownership" attitude of group and section leaders. The impact of
diluted work ownership affected the role some section leaders played in dealing with safety of the

I
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personnel they supervise. For example, beamline coordinators go directly to Deputy Division Director for
decisions on safety issues instead of their own direct supervisor, the ALS ES&H manager or EH&S. One
key staff member felt marginalized with respect to safety and beamline coordination and another key staff
was not informed of the 4.2.2 incident until the following week at the strategic management team
meeting.

2. ALS organizational structures and staffing levels should be re-examined in light of the growth over 1I
the past decade in number of users that the ALS services and the new challenges that brings.

A study should be conducted that looks at management structures in other facilities that could serve as a
basis for re-organizing the ALS. Proper balance needs to be obtained between accommodating user
needs, facility operation and improvement, and overall safety. Note that whereas the number of users has
grown by a factor 7 over the past 8 years, the overall staffing level at ALS has increased by less than 10%.
Furthermore, the operator staffing level has reduced from 10 to 7 and the number of full time beamline
coordinators decreased from 4 to 2 in the past 7 years.

We recommend that ALS investigate what type of support skills should be present at the facility, what the
level of support should be for the machine vs. the users, at what staffing level, should the support be
physically present at the facility or on-call. Comparative studies with other facilities should be carried out
to evaluate the best plan to accommodate the growing user population without compromising the need for
machine support (operators, mechanical technicians, electrical maintenance). For example, at BNL there
is 24 hour coverage by OPCO’s (operation coordinator) that are knowledgeable and have a good
awareness of what is happening on the experimental floor.

Beamline coordinators and operators are currently in different branches in the organizational chart. The
roles of OP and BLC must be clearly defined and well communicated to all employees and users.
Responsibilities and accountability of personnel for safety of operations and the ALS building as a whole
should be well defined and delineated. The committee is concerned about operators simultaneously acting
as BLC and recommends that careful thought be given to splitting those functions to two different people
on any given shift. Thought should be given to integration of coordinators and operators. If operators are

to serve as coordinators then they must receive appropriate training and have proper technical
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qualifications. We recommend that operators be encouraged to work with BLCs to get familiar with
beamline related activities so that they can serve as watchdogs for beamlines. It also would serve as a
stepping stone towards becoming a BLC if this is desirable.

The following staffing and performance issues need to be addressed

Four years ago the ALS lost the deputy for planning and two years ago it lost its Director. LBNL
management needs to appoint a permanent Director of ALS. A fully empowered Director is needed to

revisit the current organizational structure of the ALS and make the necessary and recommended changes.

Upon depariure of the deputy for planning, the Deputy Division Director has effectively assumed the role
of deputy for planning in addition to all his other duties. Insufficient resources were allocated to fulfill all
duties.

All position descriptions need to be reviewed to ensure ihat the written description corresponds to the
actual required responsibilities and duties, that the needed technical skills are properly defined and that
they are matched to the job and are consistent within the same job classification.

The committee has concerns with the skills and motivations of two EMs involved in the 7.3 incident.
During our investigation we have concluded that personnel do not always follow documented procedures
or proper protocol. Committee notes that a part of the test took only 22 minutes which is an unreasonably
short time to complete the process for all steps (retesting conducted by RSS Engineer as leader on
12/13/2005 took 89 minutes). EMs did not follow procedures during execution of EC 02-15 and at least
one other procedure (EC 02-64). Performance improvement plans need to be put in place. The EM
supervisor will need to pay particular attention to their performance, to formation of experienced teams
for testing interlocks, and to ensure that all procedures are understood and followed by his employees.

The committee also has concerns about the motivation of the operations section leader to ensure proper
training. Corrective action needs to be implemented to ensure 100% compliance with proper training.

The responsibilities and functions assigned to the Facility Coordinator position need to be better defined
and accountability must be enforced. We recommend that the position be strengthened and re-evaluated

II
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together with the entire organizational structure. For over a year, one of the primary roles of the FC was
to implement an effective work permit system per recommendations from the 2004 PIT report. However,
this was not in place and the lack of such a structured work permit program was found to be one of the
root causes for the incident related to beamline 12.3.2, leading to the confusion in roles and
responsibilities of personnel involved in the incident. For this reason, we are concerned with the present
supervision and direction of the FC position by the DDD and the performance of the I'C.

We are concerned with the functionality, oversight and effectiveness (see also #8) of the ALS ES&H
manager position. During the investigation and interview process the RSC sub-commiittee heard a number
of comments questioning the ALS ES&H Manager's qualifications with regard to radiation safety, the
large number of users formally supervised and the ability of this individual to effectively work with others
within the ALS and LBNL's EH&S Division. As discussed under recommendations #7-9, we deem this
position to be critical for the ALS and it should be strengthened. We also note that the ALS ES&I
manager serves as Division Safety Coordinator and we were informed that, until recently, Labwide
Division Safety Coordinator meetings were not attended in the past year by the ALS ES&H manager. The
Laboratory Safety Coordinator Meeting is a main vehicle for discussing issues either coming down (either
from DOE/UC/LBNL, etc.) or up (from the line divisions). As discussed below, the entire ALS safety
group needs to be restructured to improve this critical function.

It is possible that the issues above have placed additional demands and an undue burden on the DDD, who
has in effect assumed many of the safety and facility coordination responsibilities.

4.

A fully overhauied work permit (WP) program following the 2004 PIT recommendations needs to

be put in effect.
The WP program nst be reviewed by the newly appointed standing safety commitiee for ALS (see
Appendix W), including EH&S experts and members of the earlier PIT.

The WP program needs to be computer based to enable up-to-date access to the current status of
ongoing work at the ALS. '

All shielding modifications must involve HP during the writing of the WP and verification of the work
after completion and before beamline is keyed back On-Line.

II
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5. A robust investigation process needs to be implemented for all future events.

We were dismayed by the fact that (1) upon the request of the DDD, the investigation of 12.3.2 was done
by the same people involved in the incident, (2) the investigations were incomplete as evidenced, for
example, by the fact that not all personnel involved were interviewed in the 4.2.2 incident, (3) initial
communications with DOE by the Deputy Division Director and his staff on the incident with beamline
7.3 were premature and contained incorrect information. Employees were initially unjustifiably
implicated as having made personal errors; this degraded the atmosphere in the facility and the morale of
the personnel. This is damaging to the institution and needs to be avoided in the future. We recommend
that when an incident happens, the newly formed ALS standing safety committee is immediately engaged,
that proper investigation techniques are applied, and that EH&S and the Berkeley Site Office of DOE are
informed that an incident has occurred and an investigation has started.

We welcome the formation of a standing safety committee within the ALS to oversee investigations of
incidents as they occur and ensure that corrective actions are implemented. Fact finding must start
immediately and include interviewing all personnel directly involved in incident, securing electronic logs,
log books, shielding change forms etc.. The ALS staff and LBNL management should immediately be
informed about an incident having happened and that a thorough investigation has started. As soon as the
fact finding phase is completed, details should be communicated in a timely manner to the staff for
information and a final vetting. The lessons learned from a proper investigation based on root cause
analysis and corrective actions determinations must also be communicated to ALS staff in a timely
manner. We recommend that ALS provide the proper professional training in investigation methods (e.g.
TapRooT®) to selected staff.

6. The ALS Director and DDD need to ensure that future PIT recommendations and those from other
committees are tracked to completion, and that closure is communicated back to the
recommenders.

One of the mechanisms that the ALS has used in the past to deal with near miss incidents is by setting up
Process Improvement Teams (PIT) that are tasked to come up with recommendations and corrective
actions to be implemented by the ALS management. The PIT process seems to be an effective
mechanism for analyzing and developing solutions when problems occur. The PIT process taps the
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expertise and experience of the various groups and disciplines at the ALS and develops workable
solutions. This process also has the direct benefit of engaging personnel in improving safety at work. PIT
teams i 1999 and 2004 both recommended implementation of the work permit system and creation of the
Accelerator Coordinator or Facility Coordinator (FC) position. In fact, it was referenced in the 2004 PIT
report that the recommendations of the 1999 PIT report were not followed with respect to the
mmplementation of the Work Permit System (WP) and creation of the Facility Coordinator (FC) position.
In both cases the PIT team supplied detailed reports with a proposed WP system, and a position
description for the FC. These recommendations were followed up in an unsatisfactory manner which left
a perception with many of the employees of unresponsiveness of the management. The ALS Director and
DDD are urged to ensure that future PIT recommendations and those from other committees are tracked o
completion, and that closure be communicated back to the recommenders.

ALS ES&H and LBNL EH&S issues

7. Laboratory management should clarify and enforce the safety roles and responsibilities of the ALS
and EH&S.

Separation must be provided between a) compliance/oversight and b) EH&S Division tech support to
facility/users and c¢) in-house ALS ES&H support.

The function and role of the current ES&H group within the ALS organization must be revisited. For
example, the proper function for the group would be to provide and coordinate user support from the
vantage point of fabricating and implementing user systems safely and in accordance with rules and
regulations (i.e., facilitate compliance with DOE, OSHA and LBNL rules). Facility oversight and
enforcing compliance would not be part of this function but instead would entirely be the privy of EH&S
proper. We note that compliance enforcement by EH&S is an essential function but must be strengthened
with respect to the ALS as it has been weak in the past. We heard during the interview that the previous
Radialogical Control Manager treated the ALS as an exception and did not require rigorous oversight by
the RSC for all radiation related activities at the ALS.

I
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Specifically we recommend that the RCT who is currently matrixed to the ALS must be paid for and
managed by EH&S. It is noted that the current RCT arrangement is unique to the ALS and may impact
the objectivity in the long run with respect to fulfilling safety responsibilities.

The ALS-ES&H group needs to be led by a person with significant and demonstrated technical expertise
in safe operation of complex research facilities and a strong appreciation for radiation safety and other
significant hazards of a premier light source. The proper place of this group within the ALS
organizational structure and its proper staffing should be determined.

Although it is beyond the scope of this subcommittee we also note that laser safety needs considerable
attention. During the course of the investigation we were informed about practices that may involve the
use of class IV laser systems operating with partially covered beam paths at the ALS without room
interlocks, that new class IV systems were being installed without proper supervision and oversight
(physical presence) from the laser safety officer or facility coordinator. A complete review of all ALS
laser systems and practices should be implemented.

The functionality of ALS-ES&H and LBNL EH&S within the ALS needs to be improved.

ALS-ES&H is generally perceived as weak and ineffective and the relationship between LBNL EH&S
radiation safety personnel and ALS is significantly dysfunctional. Specifically, the interactions between
the ALS-ES&H manager and the EH&S Health Physicist and Radiological Control Technician have been
non-productive. This situation must be remedied and may include reassignment of personnel.

I

To ensure that all shielding is properly installed and adequate, we recommend that annually a
complete review of all shielding configurations on the ALS accompany the radiation survey,
including all beamlines, be carried out to document changes and correct issues.

As part of the annual beamline review, all shield change forms from the previous year should be reviewed
by the HP to re-evaluate that the shielding configuration is still adequate and matches what's on the floor.

10.

We recommend that the level of support in the area of radiation shielding design be increased.

We note that currently there is only one person at LBNL responsible for designing and reviewing
shielding designs and shielding installation and use. We are concerned with the fact that the same person

I
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carries out these two functions. The current process for implementing shielding configuration and its
comtrol is to rely on a single person for technical advice to the DDD for policy implementation. The SSC
needs to become involved in this and provide oversight and ensure opinions are heard so that issues are
resolved to the satisfaction of the ALS community.

We have recommended that the current HP would be involved in implementing and interpreting trending
analysis for shielding practices at ALS (see below). This added task again implies hiring an additional
highly qualified individual. '

Administrative and engineering controls

11.

The ALS shielding policy must be clearly communicated to ALS staff and regular RAT retraining
must be enforced.

There has been considerable confusion recently regarding the definition of what constitutes beamline
radiation shielding. The current definition is stated in the Radiation Awareness Training (RAT) document
AILS5001 as “Beamline shielding includes bremsstrahlung shielding (BS), exclusion zones (EZ), leaded
windows (LW), supplemental shielding (SS), X-ray shielding (XS), and any part of an enclosure designed

- to contain synchrotron radiation including hutches and beam pipes”. This document clearly also states to

contact the ALS RCT, BLC or ALS Conirol Room to take a beamline Off-Line for removal and
modification of existing shielding. There are specific cases where a more detailed definition is needed for
unique beamline components (for example, ion pumps, vacuum valves, ion gauges, turbo pumps and end
stations in general), to ensure that the shielding is not compromised by inadvertent removal or
modification of the component.

12.

Pending a complete review of BLC and operator functions, we recommend that key enable
procedures only be performed by full time BLCs.

An RSS chassis RF interlock fault may be reset by control room operators provided the RSS chassis is put
in the Off-Line state again immediately after the reset. To re-enable a beamline will then require a full
time BLC to execute a full key-enable procedure.
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13.

Any TPSR tool can only be issued to a BLC by an operator, the TPSR tool check-out list needs to be
immediately removed from the control room and the policy that only BLCs can check-out the TPSR
tool needs to be enforced.

Institutional practices have been discovered in the process of our investigation that effectively use a short
cut to bypass the use of required procedures. Specifically, the use of a list containing names of personnel
to which the TPSR tool can be checked out was in conflict with the actual procedure (BL 08-24) that
states that the TPSR tool can only be checked out by the BLC. The original intent of the list was for
BLCs to know who was properly trained to use the tool. Loss of sight of the original intent led to
operators using the list to issue the tool directly to personnel on the list, without operators assuming the
role of BLC as per procedure. The list was also not referenced in any procedure nor was its use
documented anywhere. This inappropriate use of this list must be stopped immediately. Any list of
persons authorized to perform specific work must be part of the procedure that describes the work (such
as an appendix). ALS management must periodically evaluate facility operations for other instances
where practice deviates from procedure.

The BLC must escort the user to the beamline and ensure that the beamline is Off-Line, and all steps in
procedure OP 02-04 are followed. For removal of mini-hutch fixed panels, following verification of the
safe state of the beamline, the TPSR tool can be handed 1o the user by the BLC in accordance with BL 08-
24. All other uses of the tool must follow procedure BL 08-25. To ensure that each TPSR tool is an ALS
sanctioned tool, a special metal tag needs to be attached to each TPSR tool stating that “only authorized
users can be in possession of the tool and if found must be returned to the CR”.

14.

The control of the TPSR tool needs to be reevaluated and the procedures need (o be clarified and
corrected where needed.

Engineering controls should be implemented for securing and controlling shielding configuration
whenever possible. For example, for each beamline, RSSD keys and unique tools could be physically
linked to a key that is captured in an RSS chassis. Removal of the key from the chassis is needed to
enable use of key/tool and causes beamline RSS to go Off-Line. To go back On-Line then requires a full
key-enable procedure to be followed. Only personnel fully trained as a beamline coordinator can remove
captured key and provide key/tool to the BLS.

II
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15.

Given the frequent access needs for the beam-line 4.2.2 mono-enclosure, all hinged panels need to be
secured with a uniquely keyed lock (instead of tool) attached by welded ring to a second key that is
captured in the RSS chassis.

16.

All motors inside 4.2.2 mono-shielding enclosure need to be equipped with uninterruptible power
supplies to avoid loss of encoder position.

17.

Beamline 4.2.2 mono-enclosure and equipment needs to be reviewed by the newly ALS appointed
standing safety committee (SSC) to look at radiation protection, equipment robustness and
reliability and general operation practices, with a goal of reducing shielding access frequency.

18.

Standards for frequency of access to equipment inside shielding need to be established by ALS in
consultation with EH&S.

For example, infrequent (frequent) access is less (more) than once a month. The RSSD used needs to be
appropriate to the frequency of access. We recommend that the current RSSD use be reviewed by the

SSC.

II

19.

Trending and regular analysis of shielding access and reasons why should be implemented by
appropriately trained individuals.

Trending should be started immediately.

For the longer term, we recommend that the SSC consider the implementation of a Beamline Work
Authorization (BWA) program. The approach would be that any beamline coming Off-Line must have a
BWA approved and completed before it can be keyed on. The BWA would start with the key off si gnature
and verification, followed by a brief description of work and appropriate required signatures before the
form can be closed out and a key enabling allowed. No work by anyone can start until a BWA has been
initiated and has two "Beamline Keyed Off" signatures. Each beamline could have a designated spot
where an active BWA is posted so that anyone working on the beamline could see that there is one and it
has the initial two signatures. Anyone doing work not listed on the BWA would have to either generate a
new one or have the current one amended. Any beamline found Off-Line w/o BWA (since anyone can
take a beamline Off-Line) or with work performed but not listed on the w/ no BWA would require a full
key enable. ALL beamline work should require a BWA and all BWA's should require RCT inspection and
signoff. (Beamline is defined as any part upstream of the endstation.) The RCT would simply be making

II
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sure the beamline goes back to the configuration for which the results of the annual commissioning survey
are still valid. This may also be part of a strong Work Permit systen.

20.

Lessons learned from trending should be acted upoen appropriately and immediately.

Corrective action to minimize access should be implemented first. If this is deemed not sufficient then
appropriate RSSDs need to be implemented that are commensurate with the frequency of access (e.g.
building a hutch to enclose the systems in need of frequent access). This would include re-evaluating
possible equipment and shielding improvements by an ALS appointed committee. The lessons should be
shared with all ALS employees and users. ,

I

21.

Means of clearly displaying and archiving beamline status in control room and at beamline needs to
be implemented.

Each beamline’s ON/OFF status should be prominently displayed at the outer perimeter of building near
each sector. For example, TV monitors could be used to show status of beamlines and whether or not they
are intentionally Off-Line. Signage for each sector should be implemented near the display monitors that
indicate the location of the RSS chassis and beamline log books.

Il

22.

Implement a secure method for ensuring that beamlines taken intentionally Off-Line are clearly
marked as such and remain Off-Line.

This process would enforce ownership of who took it Off-Line, and documents why and when it was
taken Off-Line. For instance, a locking cover over the key-enable switch could be installed. The key to the
locking cover would be kept in the control room key-locker and the cover would be tagged with the
information who and when it was installed. Or another solution might be a suitable eye bolt installed
above the RSS key enable lock cylinder that would allow the attachment of a durable LOTO type tag with
the information who and when it was installed. This would be very similar to what is proscribed by
OSHA for LOTO of energy sources.

23.

AIl RSS state changes need to be electronically archived and preserved indefinitely for all
beamlines.

In general, electronic logging needs to be implemented for all safety related systems as soon as possible
and extended to include as many system components as possible, including the beamlines. Event logger

I
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data must include all safety related shutters and devices. Electronic logging is also needed to provide
accurate On-Line status information of each beamline for display purposes. It should also be noted that
the event logger data has been essential in reconstructing events related to the incidents under
investigation.

Training and procedures

24. Safety culture training and greater awareness of ISM needs to be instilled from top-down.

Management at all levels should be encouraged to walk around the facility and become familiar with the
activities and look for safety issues. Training can be obtained in learning how to look for safety issues.
For example the JGI recently hired a outside consultant to train all managers to spot a wide variety of
safety concerns and they have reported that this program has been successful.

/I

25. All procedures relating to shielding configuration control must be critically reviewed.

A quick read through several procedures has uncovered areas of concern. For example,

- Procedures BL 08-25 and BL 08-16 Appendix 2 B need to be checked for consistency.

- Procedures BL-08-24, OP-11-01 need to be corrected and updated. Specifically, procedure BL-08-24,
Rev. 4 section 5.3, step 2 must be a note (instead of a step), stating that “Removal of panels must be
done in accordance with procedure OP 02-04, Shielding Control Procedure and requires first to
contact the BLC”; in procedure OP11-01, Rev.4, the note in section 5.0 [2] should state that “other
keys and tamper-proof screw tools can only be issued to BLCs trained in the appropriate procedures”

- Add a step in procedure EC 02-15 that requires noting and recording the status of RSS chassis for each
beamline. ‘

- Procedure OP 02-04 refers to BL 08-18 which is no longer existent on the procedure website
(superseded by BL 08-26). Guideline restrictions in Section 5.1 [3] in that same procedure refer to a
right hand column but should be the left hand column.

26. Supervisors must conduct a thorough review of ALS staff and user activities, ensure proper
training and correct deficiencies.
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Supervisors are directly responsible for ensuring that all personnel are properly trained in all relevant job
specific procedures, and are to be held accountable if training deficiencies exist.

27. The ALS needs to determine how to ensure that at any given time the responsibility for each
beamline and its users is properly assigned, with clear responsibilities and accountabilities defined.

A single person (ALS-ES&H safety manager) is currently listed as the supervisor for all visiting users
to the ALS (between 500 and a 1000 at any given time), which we deem to be an untenable situation
that must be corrected.

In general, we note that the responsibility for beamline hardware lies with the beamline scientist, that
the beamline scientist is a co-signer on the experimental system safety form but that the person
responsible for beamline users is not well defined. The most logical approach would be to assign the
responsibility for training and safety of users to beamline scientists and/or their deputy. Beamline
scientists could act as the matrix supervisor responsible for the beamline specific safety training of the
users assigned to that beamline. If a user moves to another beamline, the responsibility moves to the
BLS of that beamline. This responsibility will include ensuring that a JHQ is filled out and that
training requirements are met.

11

28.

A JHQ-like system needs to be implemented to allow proper tracking of training and serve as a tool
for accountability.

For example, the current JHQ system could be used as a platform to specify and track required training for
operators, BLCs, vacuum technicians, etc.

|

29,

Training for essential Facility safety systems procedures (interlocks, EPS, vacuum, RF) should be
done by dedicated instructor (e.g. supervisor, system expert/procedure author) and a formal
examination process should be considered to accurately evaluate procedure proficiency for safety-
significant procedures.

While teaching procedures, an unequivocal statement must be included that procedures are to be strictly
followed or a stop-work must be executed if procedural changes are deemed necessary, if a procedure is
not understood, or an unanticipated event occurs. If cause for an event remains unclear, supervisors must
be notified before proceeding. Supervisors must also be notified upon the completion of safety system
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relevant procedures and debriefed on the work performed. Any irregularities must be noted and addressed
immediately. Supervisors must then initial that procedure has been discussed with employee who
completed it.

Emphasis during training needs to be placed on why steps are performed, not just how. Particularly for
radiation safety, training should include examples of the level of radiation at different machine systems
and what the consequences are if safety is compromised. '

30.

Teams carrying out safety significant procedures must be led by a qualified and highly experienced
employee (e.g. EM supervisor).

New team members must be supervised (i.e. watched) at all times by an additional experienced team
member during the execution of the work to ensure compliance and proper training. A team with a new
team leader must be supervised by a previous team leader or systems expert.

31.

Formal hand-off procedure between shifts needs to be implemented to ensure that BLCs are
properly informed of status of the beamlines and user activities, including a report on the status of

all beamlines. :

This procedure would also establish who is BLC in charge. For example, a unique cell phone can be used
as a baton to be passed from one BLC to the next. Users can contact BLCs through this cell phone and
BLC on-duty is clearly identified. This cell phone can also be used as part of the system that automatically
notifies BLCs of changes in state of a particular beamline.

11

32.

A system by which BLC is notified whenever a beamline RSS chassis changes state needs to be
implemented.

BLC on duty should then be required to investigate and document the reason and take appropriate
measures for safe operation. This could be accomplished by the electronic event logger sending a page to
a pager or cell phone, owned by the BLC, whenever a relevant Boolean is flipped.

I

33.

The use of beamline log books by anyone affecting beamlines, including RSS chassis resets, needs to
be standardized. ”

All pertinent information pertaining to a particular beamline status, safety etc. should be located in a
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central location for each sector, e.g., on the outer perimeter inside the building. Beamline log books that
document maintenance need to be kept near the RSS chassis.

34. Logging of beamline associated keys located in the control room key locker should include a note in I
the beamline coordinator log book, located in the control room, on how the key was used.
In addition to the ALS safety video and procedures, we recommend that a pamphlet be written, i1

35.

aimed at all ALS personnel (LBNL employees or not) working on beamlines.

This pamphlet would educate about the various safety systems at the ALS. This would include brief
descriptions of the RSS and EPS systems, how they communicate with each other, what gets key-enabled
(RSS) and keyed-open (EPS), where various Off-Line and crash-off buttons are and what they do. This
education will help empower ALS staff to take a beamline Off-Line anytime they feel something is
potentially amiss, without fear that they're dumping the electron beam in the whole storage ring, and with
the assurance that BLCs will promptly help to investigate and key-enable when safe.
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IX. APPENDICES

Appendix A: Request from C. Donahue to RSC

Subject:

RSC Investigation

Date:

Tue, 22 Nov 2005 17:29:14 -0800

From:

Christine Donahue <CADonahue @1bl.gov>

To:

David K Shuh <DKShuh@1Ibl. gov>

David, _

As acting Radiological Control Manager, I request that the Radiation Safety Committee
(RSC) lead an investigation of the recent ALS shielding control procedure violations. The
investigation should assess the effectiveness of current shielding control procedures,
engineering controls, training, EH&S staff support and management oversight as needed to
develop proposed corrective actions to prevent the likelihood of recurrence. I recommend
that the investigation team be comprised of RSC members, at least one representative from
the ALS user or engineering staff and, if possible, an individual who has served on an RSC
investigation team in the past.

Thank you for your attention to this matter.

Christine Donahue
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Appendix B: Charge letter from David Shuh to RSC subcommittee.

MEMORANDUM

TO: Warren Bymne (AFRD)
Robert Duarte (ENG)
David Kestell (EHS)
Wim Leemans (AFRD)
Michael Martin (ALS)
Art Ritchie (ALS)
David Robin (AFRD)

CC: Steven Chu, Director
Christine Donahue, Acting Radiological Control Manager
Ben Feinberg, Deputy Division Director, ALS
Janos Kirz, Acting Division Director, ALS
David McGraw, Chief Operating Officer
Phyllis Pei, Division Director, EHS
Radiation Safety Committee Members

FROM: David K. Shuh, Radiation Safety Committee Chair

DATE: 29 November 2005

SUBJECT: RSC Sub-committee to Investigate and Review ALS Shielding
Control Procedures

Thank you for agreeing to serve on the Radiation Safety Committee (RSC) sub-
committee to review and investigate the recent shielding control incidents at the
Advanced Light Source (ALS). I have attached the charge from the Acting Radiological
Control Manager, Christine Donahue, for the committee to review the ALS incidents. 1
ask the committee to submit its draft report for RSC review by 22 December 2005. The
report will be discussed at a special meeting of the RSC in the first week of January 2006.

Since this is an RSC commissioned committee, I have asked Wim Leemans as an RSC
member, to chair the committee and he has agreed. Ben Feinberg of the ALS will provide
background documentation on the incidents as a starting point for your investigation. In
addition to the review of the incidents, the final report should include a root cause
analysis and suggested corrective actions.

I would like to personally thank each of you for agreeing to take your valuable time and

review this situation. If I can be of any assistance during the process please do not
hesitate to contact me.

David K. Shuh
Chair, LBNL Radiation Safety Committee
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David K. Shuh <DKShuh@lbl.gov>

Senior Staff Scientist

Ernest O. Lawrence Berkeley National Laboratory
Chemical Sciences Division, TEL. 510.486.6937
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Appendix C: TapRoot® Root Cause Tree®
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TapRooT® Root Cause Tree®
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Appendix D: ALS Work Permit #030 for 12.3.1
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Appendix E: ALS Shleldmc Change Form for 12.3.1
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Appendix F: Badge entries into the S related to the 12.3.2 incident
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: ACTIVE ‘: i :
£09/20/2005 ; e ALS- :1-3-0:6-/10 DR :
dieed ! 155120386203 014604 expiration: i i
‘17.09.00 5 09/20/2006 ‘USERS ‘HIBAY
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Badge Event Report
REPORT LIMITED BY DATE, EMPLOYEE ID, READER
13 entries were found matching your search criteria.

DATE/TIME | LNAME | F NAME lEMPII“SYEE XSTATUSIDEPT READER

'09/19/2005 | RICHARD ! 1116LOBRY
e DONAHUE |} 154176429499 1262901 :ACTIVE ALS INTERIOR DR

, INTERK

: 11-6-1:6-80-107
gl ! i

‘gggg{ﬂ)“ DONAHUE ?ICH“RD 154176420499 262901 ACTIVE |ALS 'ALS CLEAN

, ; ROOM
:09/19/2005 RICHARD ! 11-1-1:6.LOBBY
149750 DONAHUE | ; 3154176429499 f ACTIVE INTERIOR DR

109/20/2005 RICHARD | ] 1-1-1:6-LOBBY
08:45:23 IDONAHUE 7 ,134176429499 1262 EACTNE:i INTERIOR DR

X
f
i
i

5 . ' 1-6-1:6-80-107
0972072005 |y A (RICHARD 154196400490 1262001 [ACTIVE ALS CLEAN -
09:24:10 i i : o ROOM

, | | | ?

?gggggos DONAHUE | CHARD 154176429499 1262001 [ACTIVE - 1-4-1:6-/80 DR
LU | - i H !

i 3 T . i i

09/20/2005 RICHARD ! : 1-1-1:6-LOBBY

g DONAHUE |} 154176429499 1262901 ACTIVE | | INTERIOR DR

- i 11-6-1:6-80-107
0972022005 I onanUE |RICHARD 154196420490 1262901 ACTIVE | 'ALS CLEAN
13:33:57 J. i ‘ROOM

509/20/2005 RICHARD - s 1-1-1:6-LOBBY
i 41764294 2629 IVE !
115:30: 12 DONAHUE I 154176429499 1262501 ;AC E INTERIOR DR

ity Bl A R T

TR,

; 2 HARD ! .
?2{52{5205 DONAHUE ?‘IC 154176429499 1262901 ACTIVE |1-4-1:6-/30 DR

109/20/2005 RICHARD | | { 1-1-1:6-LOBBY
17:55:07 DONAHUE I 154176429499 ! 62901 ;ACTIVE \INTERIOR DR

‘ s | 1-6-1:6-80-107
?3’39/%20’ DONAHUE | M CHARD 154176429499 1262001 /ACTIVE |ALS  ALS CLEAN

ROOM

— -
! 2 |
95720905 ‘ 154176429499 1262901 /ACTIVE |ALS |1-4-1:6-/80 DR
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¥y 155120152567 191051
IJ\?_HN 155120152567 .191051
ﬁ‘m 155120152567 191051
ﬁHN 155120152567 191051
iv([)HN 155120152567 191051
ﬁﬁN iss120152567 191081

JOHN

" ’15;170152567 "1910:1
I{/‘i}m 155120152567 191051
JOHI‘T"715512015256~7H ;91051
' JOHN 155120152567 191051
i/IoHN 135170137567" 191051
ﬁHN 155120152567 191051
ﬁ).HN | 155120152567 191051
g\?HN " 155 57567 191051
i?HN 155120152567 191051
{\/?HN m'15517015‘)567” 191051
g\?HN 155120152567 191051
i(/?HN 155120152567 191051
i‘/iHN “155170132367 1;1051
ﬁﬂN | 155120152567 |191051
ngI)HN ‘1351201575&” 19-10:;1
ﬁHN 155120152567 191051
i/IO‘HN- A155120132567 19105_1V
”M“{g}m "r155 20152567 191051
JON 5515015367 191051

M.

}ACTIVE Unknown

LACTIVE Unknown

ACTIVE Unknown

' 1-6-1:6-80-107 ALS

‘ACTIVE Unknown

'ACTIVE Unknown

CLEAN ROOM

ACTIVE .Unknown

:ACTIVE Unknown

:ACTNE Unknown

?EACTIVE Unknown
TACTTVE Unknown
ACTIVE Unknown
;ACTIVE Unknown

ACTIVE ‘Unknown

EACTIVE Unknown

‘ACTIVE Unknown

:ACTIVE Unknown

"ACTIVE Unknown

:ACTWE Unknown

éACTIVE “Unknown

ACTIVE ‘Unknown

-ACTIVE Unknown

:ACTIVE “Unknown

'ACTIVE Unknown

ACTIVE Unknown

17-0:6

ACTIVE Unknown 1-6-1:6-80-107 ALS

" CLEAN ROOM

11-7-0:6-1093A

" 1-6-1:6-80-107 ALS

: CLEAN ROOM

 1-6-1:6-80-107 ALS

1-1-1:6-LOBBY
INTERIOR DR _
1-3-0:6-/10DR

17-0:6-1093A

SECTOR #4

1-4-1:6-/80 DR

1-4-0:6-1987
SECTOR #4

6-1 093n
ROLLUP MAN DR

CLEAN ROOM
1-6-1:6-80-107 ALS

1-4-0:6- 1987
SECTOR #4

1-4-1:6-/80 DR

CLEAN ROOM
1-6-1: 6-80-107 ALS

1-6-1:6-80-107 ALS
CLEAN ROOM

ROLLUP MAN DR

1 -6- 1 6 80 107ALS
CLEAN ROOM

1-6-1:6-80-107 ALS
CLEAN ROOM

CLEAN ROOM
1-6-1:6-80-107 ALS

—7 O 6 1093A
ROLLUP MAN DR

CLEAN ROOM

1-4-0: 6 1987
SECTOR #4

1-4-0:6-1987
SECTOR #4

1-6-1:6-80-107 ALS
CLEAN ROOM

HIBAY

1-4-1:6-/80 DR

?ROLLUP MAN DR
1-4-0:6-1987
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09/20/’7003 ! X ? : - :1-4-0:6-1987
{ 1155172 H i e !

15:03:40 i . 51:)51._0152567 ,:191051 ! Unknown 'SECTOR#4

:09/20/2005 ' j

: ; s o | L " 1-4-0:6-1987
15:03:43 M 1155120152367 5191051 EACTIVB Unknown | G orop 44
'09/20/2005 | i '

_ ' - | ! }1-4-0:6-1987
15:0345 : %155120152567 1191051 ACTIVE 'Unknown | SECTOR #4
'09/70/7003

%155120152567 %191051 EACTIVE Unlcnown 11-4-0:6-1987

|SECTOR #4 L
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Badge Event Report
REPORT LIMITED BY DATE, EMPLOYEE ID, READER
11 entries were found matching your search criteria.

T !

! ' | a i
. DATE/TIME l L NAME ] F NAME BADGE ID lEN[PIﬁ?YEE %STATUS i DEPT i READER
. am—— i

l ) ! ‘ 31 -7-0:6-1093A
BIOR005 mRaNKEL [SEFNNETT 1154176430040 ‘Uninown 'ROLLUP MAN
WU | . i :

!
! - | |
| , 1-6-1:6-80-107
' ? B H
0971972005 154176430040 2 : {Unknown ALS CLEAN
10:27: | : | | ' 'ROOM

109/19/2005 KENNETH | -] L T T 16L0BBY |
16:21:13 154176430040 289750 § f INTERIOR DR |
109/20/2005 T 1171:6-LOBBY |
i ' 154176430040 1289750 Unknows | \OTERIGR DR, |

1 T 3-0'6-
%82(32(3205 < 154176430040 1289750 § Unknown | 1o 0:6-/10 DR

HIBAY <
109/20/2005 i I 11-1-1:6-LOBBY !
109:46:13 _ 154176430040 1289750 Unknown. |1 TERIOR DR

109/20/2005 . 1-1-1:6-LOBBY
101409 . 154176430040 1289750 Unknovm |70r 22 10R DR

I 11.1-1:6-LOBBY
! 1e1-1:
12:18:10 A 154176430040 2 "URknown. {iyrERIOR DR
j ; i 39-6-1:6-1990
! 2 j H :
33{2%205 1154176430040 | 5 “Unknown [LOBBY
17302 : ’: | ENTRY

’ < ! 39-7-0:6-1993
: 2
?2/38/3203 154176430040 2 ACTIVE ‘Unknown IHALLWAY

5 \ENTRY

109/20/2005 “NNETH | . 1L 6-LOBBY |
5 3 i (
Jarao 1154176430040 1289750 .ACTIVE [Unicmown | rRiOR DR, |

09/20/7003

SO SO WU D

" Copyright © 2001-2003 GE-interlogix |

SR SR T

Badge Event Report

90



RSC Sub-commlttee Report

CONFIDENTTAL

FINAL

Wednesday, 18 January 2006

SRty

AN B AR e S S

L A BB S A e T R b P - e DU B S

REPORT LIMITED BY DATE, EMPLOYEE ID, READER

16 entries were found matching your search criteria.

DATE/TIME L NAME

I e
e es
B e
T e
T e
e
p e
09{7241803 ALEKSIC
B coc
83/32/2205 ALEKSIC
Og/;g/;g“ .ALEKSIC
g e
83/82/3205 ALEKSIC
o s
?2/2%805 ALEKSIC
e

F

NAME *

DAN

DAN

‘DAN

DAN

DAN
‘DAN
‘DAN
fI)AdQ
DAN
DAN
iI)AJﬁ
:I)AJN
%I)Adﬂ
DAN
DAN

:DAN

BADGE ID

154176428906

‘154176428906

1154176428906
;154176428906
154176428906
:154176428906

'154176428906

154176428906

154176428906
154176428906
154176428906
—
‘154176428506

154176428906

1154176428506

154176428906

1007393

'007393

EMPLOYEE
D

007393

007393

007393

STATUS
ACTIVE
eXpiration:
09/1 9/2006

ACTIVE
expiration:

;09/19/7006

ACTIV E
expiration:
09/19/2006

ACTIVE

007393
007393

:007393

007393

007393
007393

‘007393

‘expiration:
-09/19/2006

" ACTIVE

expiration:

09/19/2006

ACTIVE

‘expiration:
09/19/2006

'ACTIVE

expiration:
09/19/2006

ACTIVE

expiration:
09/15/2006

ACTIVE

expiration:

09/19/2006
-ACTIVE

expiration:

'09/19/7006

"007393

1007393

007393

00/1 9/2006

007393

‘expiration:
{0971 9/2006

ACTIVE
‘expiration:

09/1 9/2006

ACTIVE
expiration:

'09/19/3006
'ACTIVE

eXpiration:
05/15/2006

" ACTIVE

expiration:

ACTIVE
expiration:

-09/19/2006

DEPT

ALS-
USERS

ALS-
USERS

ALS-
USERS

ATLS-
USERS

ALS-
USERS

ALS-
USERS

ALS-
USERS

ALS-
USERS

AL S-
USERS

ALS-
USERS

ALS-
USERS

ALS-
USERS

ALS-

‘USERS

ALS-
USERS

ALS-
USERS

'ALS-

USERS

READER

' 39.7-0:6-1993

HALLWAY
ENTRY

1-3-0:6-/10 DR
HIBAY

1-3-0:6-/10 DR

‘HIBAY

39.7-0:6-1993
HALLWAY
ENTRY

1-3-0:6-/10 DR
HIBAY

30-6-1:6-1990
LOBBY
ENTRY

39-6-1:6-1990

LOBBY
ENTRY
39-6-1:6-1990
LOBBY

:ENTRY
"1-7-0:6-1093A

ROLLUP MAN
DR

’ -J-O 6-/10 DR

HIBAY

1-3-0:6-/10 DR
HIBAY

l -3-0:6-/10 DR
HIBAY

1-3-0:6-/10 DR
HIBAY

:-mO&HODR

HIBAY

130.7-0:6-1993

HALLWAY
ENTRY

1-3-0:6~/10 DR
HIBAY

.
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Appendix G: Initial 12.3.2 incident report
9/21/05
Wm. Thur

er 2
Removal of BL 12.3.1 Cable Labyrinth Plate

Chronology

The outside contractor for the BL12.3.2 hutch, Industrial Noise Control, did not arrive at
the ALS until mid-day on the September 19" one-day shutdown. The new 12.3.2 hutch
components were available, and the INC crew consisted of Dan Aleksic, who is ALS-
badged and has experience with previous hutch installations here, and his helper, Travis
Burgess.
On the afternoon of September 19%, the goal was to get the hutch sill plates and the
structural steel end-frame fully installed. The large and heavy structural steel end frame
required help and equipment from the LBNL Riggers to manuever it into place.
There was a sense of urgency because the vibrations from hammer-drilling for floor
anchors would upset experiment operations the following day. Travis Burgess, not yet
ALS-badged, worked in an “escorted” status. Per our policy, the floor drilling and
anchor installation was done by ALS techs Dennis Hull and Monroe Thomas, who stayed
until about 4:30 to get the job done.

The 12.3.2 hutch installation was pre-planned, and is covered by ALS Work Permit 030,
which was posted with supporting documents at the work site. The Person In Charge for
this Work Permit is Rich Celestre. Rich had a long-planned vacation day on September
19", and Pat McKean and Will Thur stood in for work supervision.

The next morning, Will Thur was checking on the installation work periodically. Dan
and Travis aimed to install as many of the pre-fabricated lead lined steel wall panels as
possible, starting with the wall immediately adjacent to the existing BL12.3.1 hutch. The
panels were heavy and difficult to manuever, and some in-situ trimming and fitting was
required. The work pace urgency of the previous day seemed to carry over to this
morning. This wall contained an aperture for the existing cable labyrinth plate on the
12.3.1 hutch, but sliding the wall panels behind the structural frame required the
temporary removal of the labyrinth plate. Dan Aleksic realized that this was a radiation
shielding component, and he verbally enquired of the experimenter in the BL12.3.1 hutch
whether access was permissable at that time. BL12.3.1 was not taking beam, the shutter
was closed, and the quick answer was yes. Although Will Thur had been present earlier,
he was not there at the time this was done. The panel fitting process was not
straightforward, and the labyrinth plate was off for about half an hour when it became a
concern to the experimenter who reported it to Beamline Coordinator John Pruyn, who
summoned Radiation Techs Brian Fairchild and Rick Donahue. They were very
concerned and immediately keyed off BL12.3.1 and initiated an ALS Shielding Change
Form to document the process. Will Thur and Rich Celestre were both then present, and
shared their concern; - not that there had been any possibility of radiation exposure in this
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case, but that the Shielding Change Procedure and keying-off of the beamline had not
been done as required.

Later in the morning, Will Thur escorted Travis Burgess to the ALS Users Office for his
training and badging session, so that he would no longer require an escort. The rest of

the hutch installation work is now proceeding steadily, with occaisional help from the
ALS techs.

Recommendations to Ben from Georgeeanna and Will on October 18™:

Last week Georgeanna and I talked at some length about what additional measures could
be taken to prevent a re-occurance of the labyrinth plate removal that happened during
the installation of the new BL 12.3.2 hutch on September 20th.

We agreed that this was a minor incident which happened as a result of compound

oversights (some on my part). It could be taken as a wake up call, however, and we need
to think seriously about how similar hazards can be prevented.

At a very basic level, the root of the situation is simply our practice of having outside
contractor personnel working independently at the ALS. This is a natural mode of doing
business, but it may be a mis-match for our mix of extremely high safety / environmental
standards and the technical complexity of this busy accelerator facility. We require about
an hour's worth of ALS training for contractor personnel, and this is important to give
them a realistic idea of radiation hazards in terms of their own safety. However, this
training cannot even come close to aquainting them with all of our Procedures, policies,
and requirements for operational safety. Contractors are here to do a well-defined task,
which they will invariably do by their own methods and with their own sense of urgency,
and it is up to us to make sure that they don't run amok of any of our rules in the process.

What can be done? The first instinct is close supervision by ALS personnel. This is not
always comfortable. I can recall times on this job when Pat McKean, Rich Celestre, and
I were all standing around with our arms crossed watching these two contractors sweating
hard to install the heavy lead lined hutch panels. Eventually the non-workers wandered
away to let them get on with it, and that's when the labyrinth plate was removed and the
lead sawdust fell on the floor. I think that a better solution would be to have our own
technicians lined up to work with the contractor on installation projects. We have two
very conscientious and hard-working techs in Dermis and Monroe, and they are very
aware of the safety constraints at the ALS. If they were working side by side with the
contractor, I'm sure that they would not be shy about pointing out and enforcing our rules.

This would require a minor attitude adjustment on the business side. We would have to
accept that this manpower contribution is monetarily worthwhile for the added level of
control over the work. I think that it is, and if it were presented to Dennis and Monroe in

the right way, they would willingly take it on. And psychologically, it is much more
workable than adding more policemen.
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At a more literal level, Georgeanna and I also discussed labeling for the hutch labyrinth
plates. The labyrinth plates are the one hutch component most likely to be accessed,
modified, etc. to accomodate functional changes. A neat adhesive label with the
following wording would be useful: "This labyrinth is a radiation barrier. It _must not
be removed or modified at any time without keying off the beamline and completing a
Shielding Change form."

I know that some of us feel that written warnings can multiply to the point where they are
generally ignored, but I think that these labels would be worthwhile and could potentially

prevent a real accident. I would be happy to take on the project of getting these labels
made and installed.

- Will
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DATE/TIME ‘L NAME

10/16/2005
‘09:05:38

'10/16/2005
09:10:25

10/16/2005
09:12:24

'10/16/2005

09:13:38

10/16/2005

109:22:59

10/16/2005

13:43:38
'10/16/2005
13:57:10

10/17/2005

09:34:58

10/17/2005
09:38:06

WESTBROOK

WESTBROOK

WESTBROOK

WESTBROOK

WESTBROOK
-WESTBROOK

'WESTBROOK

WESTBROOK

WESTBROOK
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Appendix H: Badge entries into ALS related to incident 4.2.2

FINAL

ACTIVE Unknown

ACTIVE Unknown

ACTIVE Unknown

ACTIVE Usnknown

Angelic Pearson
FNAME BADGE D EMPII‘SYEE STATUS
fNGELIC 154112272765 800672
i‘NGELIC 154112272765 800672
fNGEUC 154112272765 800672
‘ENGELIC 154112272765 800672
Ed Westbrook
F . EMPLOYEE '
\anE BADGEID L STATUS
’ ; EXPIRED
EDWIN 154176430170 000759 expiration:
10/18/2005
EXPIRED
EDWIN 154176430170 000759 expiration:
10/18/2005
EXPIRED
EDWIN 154176430170 000759 expiration:
10/18/2005
- . EXPIRED
EDWIN 154176430170 ‘000759 expiration:
10/18/2003
EXPIRED
EDWIN 154176430170 ‘000759 expiration:
10/18/2005
'EXPIRED
EDWIN 154176430170 :000759 expiration:
10/18/2005
_ . EXPIRED
EDWIN 154176430170 000759 expiration:
10/18/2005
1 EXPIRED
EDWIN 154176430170 000759 expiration:
10/18/2005
! EXPIRED
EDWIN 154176430170 000759 expiration:

10/18/2005

DEPT

ALS-
USERS

ALS-
USERS

ALS-
USERS
ALS-
USERS

ALS-
USERS

ALS-
USERS

"ALS-
USERS

ALS-
USERS

ALS-
USERS

READER

'1-4-0:6-
1987
SECTOR
#4

1-6-1:6-80-
107 ALS
CLEAN
ROOM

39-6-1:6-
1990
LOBBY
ENTRY

11-136-

LOBBY
INTERIOR

DR

READER

1-4-0:6-1987
SECTOR #4

'1-4-1:6-/80 DR

1-4-1:6-/80 DR
1-4-1:6-/80 DR

'1-4-1:6-/30 DR

 1-6-1:6-80-107

ALS CLEAN

ROOM

1-4-1:6-/80 DR
1-4-1:6-/80 DR

1-4-1:6-/80 DR
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10/17/2005
11:08:49

10/17/2005
11:50:52

10/17/2005
12:16:02

10/17/2005
13:05:10

10/17/2005

13:22:46

10/17/2005
23:23:04

10/17/2005
23:26:45

10/17/2005

23:31:46

10/18/2005
06:48:37

'10/18/2005
07:00:08

10/18/2005

.08:04:07

-10/18/2005

109:37:22

10/18/2005

10:13:50
110/18/2003
10:29:07

'10/18/2005
13:08:07
10/18/2005

+14:23:06

'10/18/2005

20:00:34

*10/18/2005

20:15:53
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'WESTBROOK EDWIN 154176430170 000759

WESTBROOK :EDWIN

"WESTBROOK EDWIN

WESTBROOK EDWIN .154176430170

WESTBROOK EDWIN
WESTBROOK EDWIN

WESTBROOK EDWIN

WESTBROOK 'EDWIN

WESTBROOK 'EDWIN

"WESTBROOK ‘EDWIN

‘WESTBROOK EDWIN

‘WESTBROOK EDWIN

154176430170

154176430170

154176430170

-154176430170

154176430170

154176430170

154176430170

154176430170

154176430170

154176430170

"WESTBROOK EDWIN

WESTBROOK 'EDWIN

‘WESTBROOK EDWIN

‘WESTBROOK EDWIN

"WESTBROOK 'EDWIN

WESTBROOK 'EDWIN

154176430170

154176430170

154176430170

154176430170

154176430170

154176430170

000759

000755

00075%

*000759

000755

000755

000755

1000759

000755

1000759

000759

000755

000759

000759

:000759

000759

000759

EXPIRED

“expiration:

10/18/2005

'EXPIRED
-expiration:
'10/18/2005

“EXPIRED

expiration:
10/18/2005

'EXPIRED

expiration:
10/18/2005
EXPIRED
expiration:
10/18/2005

EXPIRED

‘expiration:
10/18/2005

" EXPIRED

expiration:

-10/18/2005
EXPIRED

expiration:

10/18/2005

ACTIVE
expiration:

10/18/2006

'ACTIVE
.expiration:
10/18/2006

 ACTIVE

expiration:

~ACTIVE
‘expiration:
110/18/2006
ACTIVE

expiration:

'10/18/2006

ACTIVE
expiration:
10/18/2006
ACTIVE
expiration:

10/18/2006
ACTIVE

expiration:

10/18/2006

ACTIVE

‘expiration:
10/18/2006

ALS-
USERS

ALS-

USERS

ALS-
USERS

ALS-

USERS

"ALS-

USERS

“ALS-
"USERS

ALS-

'USERS

'ALS-

USERS

ALS-
TUSERS

ALS-
“USERS

ALS-
1071 8/2006 [USERS
ACTIVE
‘expiration:
10/18/2006

ALS-
USERS

ALS-

USERS

ALS-
USERS

ALS-

USERS

ALS-

USERS

ALS-
USERS

ALS-

USERS

1-4-1:6-/80 DR

1-4-1:6~/80 DR

1-4-1:6-/80 DR

1-4-1:6-/80 DR

1-6-1:6-80-107
ALS CLEAN
ROOM

1-6-1:6-80-107
ALS CLEAN
ROOM

1-6-1:6-80-107
ALS CLEAN
ROOM

1-4-0:6-1987

SECTOR #4

1-6-1:6-80-107
ALS CLEAN

ROOM

1-4-1:6-/80 DR

1-4-1:6-/80 DR

'1-4-1:6-/30 DR

1-4-1:6-/80 DR

1-4-1:6-/80 DR

'1-4.0:6-1987

SECTOR #4

1-4-1:6-/80 DR

1-6-1:6-80-107

ALS CLEAN
ROOM

1-4-1:6-/80 DR
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13:57:25

EDWIN 154176430170 000759

EDWIN 154176430170 000759

NAME

‘JOHN

M.

JOHN
M.

JOEN
M.

M.

~ JOHN

M.

JOHN

M.

Jomn
M.

M.

'JOHN
M.
JOHN
M.
. JOHN
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John Pruyn

" BADGE ID

155120152567

155120152567

155120152567

155120152567

"155120152567

155120152567

155120152567

IOHN 155190152567

155120152567

'155120152567

}135170157367

o

155120157567

155120152567

1155120152567

155120152567

191051

'153170152567

'153120157567

FINAL

WESTBROOK EDWIN 154176430170 000759

EMPLOYEE
D

191051

191051

191051

191051

191051

191051

1191051
191051

191051

191051

191051

191051

191051

191051

191051

191051

191051

191051

':.ACTIVE

' ACTIVE
'ACTIVE
ACTIVE

'ACTIVE

ACTIVE

ACTIVE
expiration:
10/18/2006
ACTIVE
expiration:
10/18/2006
ACTIVE
expiration:

10/18/2006

STATUS DEPT

ACTIVE Unknown

ACTIVE Unknown

ACTIVE Unknown

ACTIVE Unknown

ACTIVE Unknown

ACTIVE Unknown

‘ Unknown

ACTIVE Unknown

ACTIVE

ACTIVE Unknown

Unknown

‘Unknown
Unknown

Unknown

ACTIVE Unknown

ACTIVE Usknown
Unknown
ACTIVE Unknown

-ACTIVE 'Unknown

ALS-
USERS

ALS-
USERS

ALS-
USERS

1-4-0:6-1987
SECTOR #4

1-4-0:6-1987
SECTOR #4

1-4-0:6-1987
SECTOR #4

READER

1-6-1:6-80-107 ALS

CLEAN ROOM

1-4-1:6-/80 DR

1-4-1:6-/80 DR

1-6-1:6-80-107 ALS

CLEAN ROOM

1-4-1:6-/80 DR

1-4-1:6-/80 DR
1-6-1:6-80-107 ALS
CLEAN ROOM

1-6-1:6-80-107 ALS
CLEAN ROOM

1-6-1:6-80-107 ALS
CLEAN ROOM

1-4-1:6-/80 DR

1-4-0:6-1987
SECTOR #4

1-6-1:6-80-107 ALS
'CLEAN ROOM

1-4-0:6-1987

SECTOR #4

161680107ALS

CLEAN ROOM

1-4- 0: 6 1987
SECTOR #4

1-6-1:6-80- lO7ALS
CLEAN ROOM

1-4-0:6- 1987
SECTOR #4

1-4-0:6-1987

SECTOR #4

1-4-1:6-/80 DR
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1155120152567 191051

155120152567 191051

155120152567 191051
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'135170152567 191051 "‘ACTIVE Unknown

Wednesday, 18 Jmmary ”006
1-6-1:6-80-107 ALS
" CLEANROOM

ACTIVE Unknown ‘1-4-1:6-/80 DR

1-6-1:6-80-107 ALS
CLEAN ROOM

‘1 6 1:6-80- 107ALS
CLEANROOM

ACTIVE Unknown

ACTIVE ' Unknown
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Appendix I: Tamper proof screw tool check out list from CR key locker

o !‘les

£ de Lawrence
’ P
f:r-rr\d-‘l lml Eericl atio § Labaratery

ADVANCED LIGHT SOURCE
Bidg. 80 » Room 160 - x5, 7723

ALS Staff and Users trained in BL 08-24 — able to check out tamper proof
screw tool

December 1€, 2005

Bailey Wilbur
Beaudrow Wong, Ed
Borders Yzng. L-8
Byrrie Yegian
Calais Zucca
Cork

Comell

Coughlin

Dauz

DeCuool

Dicken

Franxe!

Gibson

Greensmith

Harmnamolo

Henderson, BK

Halten

Krueger

MacgGill

McDermott

Meyer

Miegs

Moroz

Nethisinghe

Nix

Pearson, A

Petros

Pruyn

Ralston

Rozales

Sherrel

Spear

Taylor

Thomas, M

Trame

Westbrook
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Appendix J: ALS Shleldmg Chamve Fmrm for 4 2.

P L et AN B ) P
s & /'/ K
vl el — - _
e . T, sl E
,.,} Pk 7 e LT O 7 Ce = L

Change Form -
AV = — 7
Lt Vi L E
Loczdon of chenge: R Bersor inddeting S ool L i e
Bzzmime 2,

Tizasor for changs: K"mmmf’.&. iaze =yistine gniziding
A1 frems regnire

*Removs beam pox ping oo inssliston

T beamiine penemedon (Work Permit Reguired)

RCT Notification Termanan: Removel/Modificetior of sxstng shisiding (Weork Permiz Recuired;
i AGL new shisiding
] Py - y .
Shisjding affacred: Z,_{ 42, 2 e [c/:’7 & /’ B
- - . . . Do o S—)"’ g &
LIESCTIDROL G WOIL DYIDE perinmnse: R A i Rt

_— S T O

TRATOR and FRONT-END SHIELDING
Approved:

A28 (p=ziions

Teswicdorn on beam opsradons:

T Ty Eutod ORI 5 . g . Yo e T - «

2. BEAM PORT PLUGS ¥ ALS ROT musi check fhe foliowing snisiding and inffial before simage: fins open
PSS installzd

Transiior well snielding mselisd

Trom 2nc smelding instalied

3. BEAWIINE SHIELDING Cnchmes beam pipes and hurc?gs}
Besmbins oifiine F< /‘C( S B fim / =
Hemmitce Zoordingors lxzxn- =

Eesicios o beEm operzions:

Besmiine Coordinzar's inifiels (Nesded for permener removal/modification of exdsdng Smieiding snd/or 844 new shisifing;

F=v-Zndble Procsfors Updsred Oz

U‘_DDZT_‘: "'_UD.ECESE!I‘}'

Compiete for Sections 1. 2. ﬂﬂﬂ 3.) ]
Wosk compisted by (f?" i l"l/-f 31 L

Vezified bv \/ 5’747 o7 f '//* LA
Irimred Weme

LTS

RCT complees the foliowing seciion for beaw port plug removal, pevmanent rempval/imodification of sxisiing ¢
and/or a40ing new shistding, This secfion not regnired for remove/replace exisfing shislding,

Tedisdos Swrvey Reguired? o ¥Es (R NO |

Redizrios Sy Compiee B i
Appenés, T0 of _am:& eoure (OF 02-07) Undaed { | & Initai
Commeni:

AccEierarar ::samlin: may operets winow resmiciion, Shpislding work is compists, Inita befper

1 CT/iesignes (WOT reguived for remove/replecs exgeing shieldmg)

Crozrerione Grovp Leedar/OIC (For Acesisrerar) '

Fiis grigna! = ATE Commol Room ic the Shiziding Chings Binder
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Appendix K: Trending of ALS Shielding Change Forms

Advina . wm}\'w:\

A
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Appendix L: History of Tamper Proof Screw Tool

e Ernest Orisndo Lawrence
/A\| E Berkeley Nationzl Laberatory
FEROTES lz

ADVANCED LIGHT SOUGRCE
Bidg. 80 « Room 228 » Ext. 7725

BERKECEY/ LAY

December 12, 2005
Memorandum
Ta: RSC Subcommittee
From: Ben Femberg

Subj:  Histary of Tamper Proot Screw Tool

We looked at the loghook for the refeass of the Tamper Proof Screw Remroval (TPSR) tool during
FY2005. and for the lifctime of Beamtine 4.2 2, correlating the eatrics witk catries in the Shiclding
Control log, and, as necessary. the key enable logs and the status of the beamlines.

During FY2005 we found S instances where the TPSR teol was checked out and mo Shiclding Control
Form (S8CF) was filled out.

On 272308, during a machine startup shift {(before beam operation hegan) the ool was checked out to
adjust optics on a visible light diagnostics beamline. This is an arca where thers is no dinger of rudiztion
even if one were to reach in through the exposed hele in the shiclding. As a procaution the cover was
labeiex shiclding. and the staff member has been informed that & shiclding chunge form was in order.

On 2725405 the TPSR tool wus checked out. The best recollection by the person who checked it out is that
this is when the container for the TPSR tool was replaced with a smaller contziner. No SCR required.

On 6/6/)5 the TPSR tool was checked out, no SCF was filled out, but BL 8 2.1was taken offline, and
brought back online the next day, after the TPSR tool was returned.

On 8/24/05 the TPSR tool was checked aut for BL 422, an SC¥ was filled out for B/23/05, and the
beamline was taken offline and brought back online on 8/24. It's likely the date on the SCF was mistaken.

On 10/19/05 the TPSR tool was checked out for BL 1232, under construction. No SCF is needed in this
case, since the beamline had not yet been commissioned.

In the carly history of BL 4.2.2 there were 70 instances where the TPSK tool was checked out.

On 10/29/03 the TPSR tool was checked out, and not returned until 10431, The SCR was filied out and
closed on 10/2%, and the TPSR was returnied before the beamline was key enabled on 10/31

On 12/10/)3 the TPSR tool was checked out, an SCF was filled out for 12711403, and the beamline was
key enabled oz 12/10/03. It's likely the dute on the SCF was mistuken.

O 5/39/84 the TPSR toof wis checked out. an SCF was filled ont on 4/26 but the close date wis written
as 420 It°s likely the date en the SCF should have been 5720.

QOn 677104 the TPSR tool was checked out, an SCF was filled out oz 5719, but the close date was not
written down. The beamline was enabled an 611,
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Appendix M: Initial report on incident 4.2.2. (from B. Feinberg)

Summary of 4.2.2 Mono Incident, Cause, and Action ltems

4.2.2 Mono Hutch - Oct. 2005
- What happened?
- Accelsrator physics shift began (Sunday)
— BL Sclentist requested tamper-proof screw tool
- Assumed BL already taken off line
- Operator checked fist, and gave him tool
- Tool retumed within an hour
— Maintenance day began (Monday)
— BL Scientist requested ool to complete job
- Tool returred within an hour ’
— Beam avaiiable for users (Monday night)
— BL Scientist asked BL Coordinator to key on beamtiine (Tuesday moming)
- BL Coord discovered BL already enabled
- Checked condition of mono shielding
- Alerted ALS management
- Completed key-enable and shielding controi form
~ No capability for x-rays while shielding removed
- Accelerator physics and maintenance days
— Shutter opened after independent verification of shielding

What did we do?
* Iimmediate measures:
~All Operators reminded to verify beamline is offline and shielding control
form fllled out before releasing tamper proof tool
—Separate log for Radiation Safsty Security Devices
« Tamper proof screw tool
« Kays for RSSD locks

* Incident investigated by Operations Section Head and ES&H Program
Manager

Action items (under consideration)
» Engineering controls on mono shialding
—Change fixed panels 1o locked panels
—Welded ring connects panel key to ASS chassls key
« Automatically takes beamiine offline when removed
+ Requires key enable {and shielding check) before agperation

« Clear, obvious indication of beamiing status (for all beamlines)

¢ Do not release tamper proof screw tool to ALS users
—Onily release 1o designated ALS staff members

104



CONFIDENTIAL

RSC Sub-committee — Report FINAL Wednesday, 18 January 2006
o~ Ernest Orlando Lawrence
’_\l ‘\ Berkeley Nationsal Laberatory
FEBaFAYT lm
=== :
e ADVANCED LIGHT SOURCE

Bidg. 80 « Room 228 < Ext. 7725

November 9, 2005

Memorandum
To: Kar! Olson
From: Ben Feinberg
Subi: Iocidentat B! 422
Timeline: .
Date | Time Action Commenis
Sat.Oct. 15 {3 pm Power interuption suspended ALS operations and

caused monochromator probiems for BL 4.22
Sun. Oct. 16§ B:IB am | Accelerator Physics shifts bagin, user beam disabled A

Sun.Oct. 16 | 9:22 am | Beamline Scientist (LBNL guest) requested special tool
i 10 open mono shielding papels

Sun.Oct. 16 ; 9:22 am | Operator (Principal Accelerator Operator) checked that B
beamline scieatist was on the list for the wol, and
provided tool .
Sun. Oct. 16 ! 10:14 am | Beamline Scientist returned tool to Control Room
Mon.Oct. 17 | §am Maintenance shift begins, no beam in ALS storage ring
Mon. Oct. 17 i 11:08 am | Beamline Scieatist given tool to reinstall shielding
! panel
Mon. Qct. 17 | 11:5] am | Beamline Scientist returned tool to Control Room .
Mog. Oct. 17 {9:30 pm | Beam available for users C
Tue.Oct. 18 | 8am Beamline Scientist asked Beamline coordinator

(Engineering Technical Associaie) o key-enable BL
4.2 2 (enable the beamline 1o receive x-rays)

Tue.Oct. 18 {8am Beamline Coordinator realized that beamline is already
enabled, and verifies that mono shielding panels are

i properly installed

Tue.Oct. 18 | ~8:15 am | Beamline Coordinator informs ALS management of
problem, begins complete key-enable procedure and
shielding control form

Tue.Oct. 18 1 8:26 am | Shutter 10 BL 4.2.2 opened D
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November 9, 2005 MEMORANDUM Page 2
Comments:

A)  All user beamiines were disabled ar this poiat.

B) The Operator followed the Accelerator Operations Logkeeping Procedure OF 11-01,
which required the Operator o ensure that the requestor was trained in the appropriate.
procedures before receiving the special tool. Neither the Beamiine Scientist nor the
Operator acting as 2 Beamiine Coordinator on the weekend, took the beamline off-line

_ nor did either filt out the Shielding Change Form_ Both of these actions are required by
Shielding Control Procedure OP 02-04.

C) User beamlines were enabled at this point.
DY ‘The beamline shutter was opened after shielding was verified 10 be in place.

cc: ). Chemowski
C. Donahue
G. Perdue
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Appendix N: Copy of EC 02-15 used during 7.3 incident

/i PROCEDURE | Pago
o 1ai 37
o, Humber: Fis 0715
Advanced oy L fr At Bevision: Jov. 12
i S e LA lgsun Dater Gacemcer 1,200 |
Light Lo ) fleview Period: 3 yrarm
. N Supersades lasueg:
Source Fw BC 0215, Jev. 12
o siaeieis
ALE Bzamline Summaion ard kain Control Raam Storage Sing Fill Rudistion interlock
Testing Brocedure :
Section whare used: - T
Electrenic Mainienanes Seation
Prapde 3 Daig Rk by nL.-.. ApETeein At
Bab Musller Timn Lanedl ‘walter Barry
Max Vinca
Revizion teg: T
__Hev Mo !Eftacive Dated Pye artagted | BeicfDescription of Bevision
1 1UENE 6,8.10,1%,14 | Pg & Sco 82,20, BHe cordored: P 6, 28t missd; Pps. 10-11,
N Eae. 59,4, A Sactor 8 Yeats, addew: PL. 14, Sac. 5.6.2(1] rewead
2 zasd 1--20 gd. 11-20, $ec. 5.3.1, Jec. 5.3.5, and Sec. £.4, Are Secled and Are
Sacter § Texs sted,
a 2aags 3.6-12 Pg, % 8=x. 4,07, addzd; Po. & Soc, 5,2.2 [ roviead: Pga. 7-13, 383,

5.8, ravkad, Set. 5.3.2 arkad, Sec. 5.3.5 roviec, 3&c. S.0.4 rsvizad;
Fag. 14-16, 382, 5.2 revlsed; Py, 17, ubigve See. 552 NIFTC sdled. Pzl
ek, Sep. .0 auders,

& Enase 15, G4, 12 P, 1, nee reviswern 298, 142, Sgc. 2.0 condenesd; £g. 3, Saz. 343
15-18 £t3p 2] neve. Bubsequant Stepg renbmsdred: Pys. 31, NOTE & Sec.

821 ez Py. §, Prapamtine n Sax, 5,28 myisat; P, 6, siep W] 5 e
viged Pg. 7, S, 5.4 sep [1] naw; PG B, Has. 5.3.1 [1] je] {8l revizan;
=a.12 Sec 5.9.4 eten [3] aéw Fa. 16, Sec. 3.4.5 nevy, Po. 16, Sec.
A.2.1 [ o] oo, proviness [ mowe (o Pas. 15-18, Bacs, S..1-bd.3 re-
Jised toinclucs Bl 2.0; g, 18, 32, 3.5, slap (S neve
412585 5718 @n 3, e, 40, slep {J] adced A a1d 3 ckgin, slep (2 wulsed ‘or siuf
noaded and fost keations; Ps. 5. Sec, 5.2.1 550 (7] NOTE adoad: p 7.
15, Sza. 4.9 ravizez 1o pul aLD-2ucticna M ardée oy BL awder, carmctly
lazel lighw; Pg, 16, See, 3.4 MOTE addus.
27,3, 865 2.9, A=l 4] erded: P 4, a0, 524 NOTE revited 1o edd
Bi'x 5.0, .09, TA, anrl 8,5.1, lo denlify B'5 5w PS5 marben Pg. £,
Ses. 3.2.2 5189 §1] {f naws; #p. 7- 25, Bee, 2.1 Etaps [HHS] paw, B
-gviaat; S2cs. 5. an: BA, adided BLw 5.0, 5.0.2, 7.3, and 231, rerzad
3l rumbew w1 inchute A58,
7.3, Hat. 5.1 Bl lag raplsase [nlerissd tag; Py, 4, Ser. 55.1 NUTE,
«ow BLs addod; Py, §, Se. 5.2 :7d perag. revised: Pg, 4, Sau. 5.32
1ax, g-bzamren sace eauThersd; Pg. - 1. S=c. .03 {3] new: Py, 16,
e, 4.3.7 8L nng, revisess P, 10-20, Boca, 5.5.8 end 5.3.¢ raw; Pp. 23-
25, ec. 3.4, /1], Qaz. £4.3, Bac. 5.4.0 1] 2:3pe sdusd far nmwe 3Us.
E 1288 s, e 731,130 | Py, e apoaner P, 4, Bas, 5.2.1 add GL 83,1 P 7, 39¢, G4 10
24,28 38:0mes 5.5, subsscuent stess rerurbsered; Bg. 11, 326 5.4.1 [1] add
3L.6.3.1; Pg. 18, Se. 5.4.5 [{1 sdd BL B3.1! Py. 22, S= 533 [F new
madd Bl &2 Fo 8, b6, | moved o g 4.3 {55
8 W10 G, 11 114,221 Py 4, Sec. 527 23d SLE31: P, 11, 82c. S.A5 ol it bo and BL

(¢

L)

O 5 4.6-23

7 124088 =8, 8 1, -6,
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PROCEDURE | Pags
2af37

Numbec EC 0215
Revislan; Anu. 18
T ——

e - i
ALS Beamfine Surnmation and Main Sortrol Room Stomge Ring Fill Aedlation tniedock
Testng Procedure

Revision Log, Conta

..Ren No. | Edtectivg Dste Pas. Affcotad —— BrisfDesorictionafRedsian .
5.3.1, susseruent steas selatharad; 20, 15414,See, .42 [1] [g] new, sub-
stguent gteps regitsnd, Soo, 543 (1] [x], [] ravw, subaeduen eepe &-
‘sbomd; O 77, Sen. 557 [4) nea. :
10 ¥N 1.4,8-11, 18, | P2. 1, 3s2. 3.1.2 1] Sx-manth arangec lu yeady, Sec. S.2.1 s3aBLs
12,1847 |32.3,.6.01, 503, §42,8.5.4: Pp. 3- 12, 53¢, &2 besle reanienad: Fo,
11, S8t 547 revdnend Teanat of 3133 (35, ags raw 3L's; Pg. 13, Sec
" 5.4.2 [} I aes: P, 14, 362, 5.4.5 evinsd fanal 10 wtd e atere far
Bl's 531,501,603, 502 53 Fg. 2% Pp. 16 47, Sec. 84.1-Bea,
5.5.89 =spe fevicad n cover naw lageia switahes,
11 awoe v, 48,72, 10, | P 1, upsate dgnsium bicck; Pa. 4, Son. 6.2.1 NCOTE aos new BL's and
\ 95, 16, 22-26, | nomerckizre; Dg. &, Sac. 22 116 add min hutet key; Pa. 1273, S
00,33 ot 3] ecd NOTE, [7] rorder and delats stazs, agdd NCTE. [4] add
. |NDBTE: Pe. 18, Sec, 543 {5 add NOTE; Pg. 10, [F]recadar £nd deets
steps, atl NOTE, [B] ads NOTE: Py, 22, Bse. 5.5.4 [4] now, Pp. 2355,
Zac. 55.5 3, T, (7] nomenchiers shanpe: Py. 26, 960, 5.5.6 [£ Tow;
Fa. 50, Sec. 5.5.7 (5] crance witches to plugs; 7g. I, Sec. 5.5.9 scd
NOTE, clunue emenciabis.
k] M3 {4, 4 1-5, 27, 1P, 1, ekt simelues slonk: Pp. 4, Sez. 5.2.1 NOTE add now BU= of
25,34, 35 2rciians balow rre new Tlx virce: preoedurs s dors; Py, < 1, Sac,
5.£.1 [2] {6} 80z i3] {53 Fy. 2 7 7t rare aand [T Py 13 {117 [6F 7 P14
finc. 542 [4), remlter suseq. SinEs, Py, 15 Sec. 545 [Pl idt=ad [ c]
By, 167! 7% Po. 17 [19] e}l Pe. 162G, Sec. 5.5, 1 [21-4], Pg- #7 Sex
S35 EJ; ¥p. 28 Son. A58 [£] nvised 55 last bo uea 6arting plig #0.35
Zae_ SSA(2] ard (8} Py, J6 Bam A3 17, subtzeg. dleps enumbened

12 2484 11, 29,211, 26 | Po. 11, Se=. .41 18] 3] comazt ~€S no,, PR, 2041 Sec. 55.2 2] [a] s
28, M 15] Za] neww, susequsat steps raietarad; 2. 25, Sec. .4, {4] [e] Ardd ]
.] raw: Po.26-23, Bog, 55,6 [3-/] rewsaee: Pp_ 04, 563, 554 (1] 16
et F35 ma. .
1.0 FPURFPOSE

To provids instructions and check lists enabling testing of the ALS beamline (BL)
summarton ard main control room (MCR) storaga sing (SR) fill rediation interlock
system.

2.0 SCOPE

The ALS employs two Iypes of cxperimentat photan 8L, thase with and without
hutchss. BLs are equipped with a szfaty shutter capsbie o shielding harmiul rz-
digkar. All BL safety shuiters are controlied indirzcily via a BL Equipment Protse-
tion Systemn {EFS), consisting of a programmeble legle controller.

With the sxception of BL 8.1, all 2L safety snuttess aro closed by the MCR whils
filling the SR with he electron Iyaam from the injsclion system {linac and booster).
Trarsport of the elsciran Deam irom the injesion sysiem via the bonsterto-5A
transport fine (BTS) is inhibited by tuning off tha BTS B and B2 bend megnst
pawer suppllss untl all BL safely shuiters are sanssd ta ke inthe closed posilion.

After tha SR has been iilled wiih ths alsctron beam, the MCA relinrpidshes control of
e safely shuttars back o the BL. vser rascarch group end reassers the fchibh of |
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PROCEDURE | Fage
3ciar
Number: EC 215 ]
Revision: figv. 93
ALS Boarnline Summation ard Main Control Roam Storags Ring Fill Radiation Interlack

Testing Pracedure

20 SCEPE, Cont

the BTS transpoatt lins by turnlng off the BYSB1 and B2 biend magnets. This pre-
vents actidental transpaon of the slectron beam via the B1S trenspor? fine while
prepariag fov 2 refill of the S at = later time whon pre-funing of the lnfecdon sysiam
with the saisty shuters in an unimewn position.

The “Fif* control chassis in fre MUR also has a key switch celied ‘Beam Physics
Key Swiwh'. At certain times the ALS operations stefi will conduct beam slucles.
This type of operation may require alf safefy shutters to be closed with no possibifity
of the MCR apemstor relinquizhing control of the aafety shutter back to the BL uszr
rasearck group. During thess peniods of beam sturlies, the accalerator operations
section leader or the MCR upsratar-in-chargs (OIG), will remove the boam physics
key and koep it in their possession. This aciion asserts & centiruaus clese reguest
to thi BL safety shutier ard sannot ha cver-iddsn by the push button swilch useg |
narmilhy 10 refinquish conirol of the safaty shutiers to the Bl usar rescarch group.

Additional interiocks for the SR RE systen are usad for csrtain incompatible
condifons detectad in the beamfine radietlon safary system, Anyime a huteh's
iriterlockea doors am open, the safety shullter should be closed. Should 2 huteh
door be open wirie the SR RF is in & normal operate mode and 8 safsty shuner
becomes opsn, tha SR AF will be turned off. Addidonally,an emergency entrarcs
or exit from he autcn using ite emergsney doar reteass push button switches will
tum off the SR RF. Activation o ine switc will wen ofi the SARF. A third “waich
dog” interiock ls in placa that turns off the SR RF shotld the shuzer cen while tha
beawing is in the cfillne meda.

. 3.0 REFERENCES

[1] DOE Crder 5280.25, Safety of Accelerator Faciities, Part .G

[2] LBL PUB-30Q0, Chacter 21

[8] LBL Prims:
[a] 23w2545 il and Storod Boam Control System Drawing
bl 23Wa375  Seamlines Intarlock Summation System Drawing
[c] 23wes35 SR Scctom 4 threugh 9 Intariock Systern Drawing

[4] Eagneering Note, ALS Component Naming, Owtobier 35, 1984

4.0 BEQUIRED MATERIALS, EQUIPMENT, SUPPLIES, TOOLS, AND MANFOWER

{11  Racdistion safety racl shackiclees padlock key

[2] Two-way radios or headsst communication

[3]  arcsector sumymation chassis iesi durmmy "A" and “B" cnaits shrling phigs

[4] Three people cun executs ¥is procedurs, bul five peapla can execute !
sk fagtar, The interlock chains am chiecked at B1, B2, RF, safcty racks
30213, 80814 and each SH arc sector BL summation Intedock chassis.

{81 Temporary Clip Accountabiliy Sheet. Apparddix from EC 02-C2
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Humber BC 0245
RRvisionm: Owe 12

Tite o
AL S Boamiine Summation and Maln Conrol Asom Storage Rirg Fil Radiation Interleck
Testing Praoadure '

{50 PROCEDURE
5.1 Introduction
5.1.1 Rales and Respansibilities

The ALS EM sectlon supervisor, or his designee, is responsible for exacuting
this procedurs znd mainkzining the EM Leg. All training required for this
procedure will Be supervised Ty the cognizant engineer for rediation sefely.

5.1.2 Testing Schedules

[1]  This test procedurs shall ba completad on a yeady basis ‘hareaftar. A
grace period, not to exnasd 30 days, is afiowed depending on e
commitmer of resourcss available o conduct the six moni lest

{2]  [fthe accolorator is not opgrational and six morths has slapsed since
tha last interlock test, this precedure must be pariomned prior o op-
aralion. '

[31 Testing shall he compieted afier any modification to e interiock
chains,

[4] Tracking of the (ast daes and informing the EM sectlen suparviscr of
expiraion periods will ba done by the ALS Precedura Gentar. k

52 Documentatlon and Praparation

5.2.1 Decumentation

NGTE: This procedurs includes the foflowing BL's and branchfines:
3.2_PSsto? 5.3_Pssiat 8.2 P5S211 11.3_P58&201
3.3 _FPSsigt " 8.3 FSB201 8.3 _PSsio 12.8 PS&Y
3.3 _Pssz201 £.1.2 PSS81 8.3 _pPSS111 12.2_PSS207
4.0_PSs002 6.3.7 P#SSY 8.3_PS8207 12.2_Pss211
42 P88201 6.3.7 P582 9.0 PEST 12.3_P3stoi
4.2 PSSzt 8.3.2 PS5Y 8.3, PSSt 12.3_PSS11Y
5.0 PS80G1 7.8 P8ST 2.3.1 £SS1
5.4 _psstef 7.3 PSSy £.3.1 PS&82
5.0 P8SITY 7.3.3 Fs51 0.0 _FPS3201
5.0 PES2TI 8.0 PSSt 10.3.1 PSS{
£.0_PSS201 &2_PSSiot 10.3.2 #8817
5.8 _F38301 8.2 _pPsstit 11.0_PS8207 '
50_F85311 8.2 PES201 11.3 PSS ;
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ber: EC 015
 Reusmion: Bev. 15

Tite i
A4 S Roamtine Summation and Main Comrol Hoem Storage Ring Al Radiation irtarlacic
Testing Prosadurs

5.0 PROCEDURE, Cont. |

I & BL haz become ocerational and is not included in ihe st above,
STOP and contact ihe ALS Personnsi Satety System Engineer af Ext.
2978.

Inglinls
[1]1  Inform the MCR OIC of the test and why i is being done for ,%
appropriate antry in the Ogsrations log with iRitlals and
comments.

[21 Al tests shull be siverad in the Operations and EM lags ﬁg@_
iwith inftisls ang comynsnts, 2s appropricte.

{3] PFPerzors psrinrmini_: the (eels shall initial the steps in iis _,’1_59»_9_
£rocacure.

3] Any arrors, changes, or mediications found while perferm- j&kﬁ
ing this pracedure mustbe reported 1o e cognizant adi-
etlon snginaaf, wha wil in fum Iform the ALS Proocedure
Centsr.

[5]  After procedure is conplated, ihs original of the fallowing _}_7,1&,2_
i chacklis:, usad to perform the pracadurc, siall be filed in
tire ALS Procscure Center.

(61 Puostsigns at visitar sign-in logs, Bidg 808 antranco and Bldg. 4”(&9_
6 lobby, that testing iz being done and tu ignote wamning

lighss and soknds.
{71  identification of Participents: /f
Teser Zin | Fire Rosave ﬂ\ [ el ﬁ
Posiiiort Narag prln’ad .
Assigtant
. \ame printed r'a L !nltals ]
Assistart Egﬁ vic nfd’fﬂ Ll g;q;c,
: Nemd ardnilec s e inile
Assistani  Augabe L. Peaysen AP I T * y
Nems pinsd Signaturs Indtials
Assistant ] .- ’
Mamn prried Sigrature Liilicks
Assismant  _
Naria prited ’ Sigrotim toitals -
Tims stated __ D7 52 Date startad _24 Aot/ 1 5
Time finished _ ¢+ 22} Date fnished Z.&.0¢ A5

[8] Keys snd test plugs received:
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Number: TCO15
movision: Few 15
Tt : : — S——
ALS Beamiine Summaiion and #al Contre! Room Storace Ring Fill Raclarion Intarlock
Testing Procedure

| 5.0 PROCEDURE, Cont i
NOTE: Aschive search keys are availabie from tha EM supervisos, or o
the CIC iF the EM supsrvisor is unavaliable.

Type ) : n
Safety rack shacklsless padlacic key

Shorirg plug for “A" chain arc sum chassis input
Sharing plug for "B chaln are sum chassis inpul
Archive §& Search BTS Araa kay

Acchive SR Secarck RF Area key

Aichive SR Search SR 4-8 Arsa kay

-t

|

IR

Wini Huton Sox kay _yi?—___
[9] Pemsor dolng test makas anncuncoment via the Bidg. € B
ard 8C PA system that Interlock testing is being done, _‘ﬁg_

5.2.2 Preparation

Whilie 1asting, certain BL inierfucks will be intentionally bypaseed using
shorting plugs. Therefore, certain perta of the ALS sccelerator must be dls-
ablad te provent any hazerdous condlions.

Tero fntarlacks are 1o ba texed and both are redundant. Tha firstis the
safsty snutier Intariock controlling the BTS B1 arwd B2 magnat power sup-
plies. The second is the 8F RF nterock.

[i] Linac Disabie Procedure

[a]  Disable the afsctron gun deck amd high voltage sows:
supey by locking out cireult breaker LIGT17 CBS )
{Hermosa control ¢nassis P2).

“ iB] Femove ard tag the 115 VAC supply plug for the high
woltage power supply fram Us socket JS on ine rear o '/
the Hlermosa unit at LKG133, _AK

fc} Swich the eleciron gun mode control chessis
{231W1985 at LI013G to the ‘HY Tast® paskion and v
swhich HY 1ast chain switch trom ILG to LOG. _‘2;33

fdl  Swirch the finac vacuum vaive cantrel panel LIOB3C
GTL VR to lecal and clese the vaive hy preszing _;{ J? ,
the clasae push bution switch. M
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Mombarn: ED 02-15
Rovisianz Bev. 13

" Tiia } i
ALS Beamiine Summaiion snd Mein Coréral Foom Storage Ring Filt Radiaton interioek
- Tesiing Procedure S

5.0 PROCEDURE, Gont.
. nitizis
fe] Remove‘he S band RF Modulator 1 and 2 MY enable
kays at LI 7 and LI20. These are to be rewained by D Q
the Tester durng the tesing perioa. _1_[_5__,

[l LOTO S0251 CB3 Klystron Drive Amp power. _gﬂf&&_
SR RFE Dieabls Procsdure

{al ¥ RF HY is on at S025026, then depress the HY .
off push-oitton at SAZ5033, Wit far VYT 16 run down. 42_

~—
1.}
ol

[b] Asmove key Al from the BF power supply crowbar
control rack S025041 and Insert itin the lock cyiinder
at SEC226 (crowbar cabinet) 1o reloase Xey A2.
Removo key A2 and insari & in the grocncing switcn
xay oylinder at rear of SE0226 end meve the ground
bar 16 the down posttion. Remova the B2 key. Inser
B2 kery Inl> S025041. B2 koy Is capturad. Removs
A3 key and keep In custedy af the intedock caidng ¢
party urtil inlerleck testing Is complaia. D

1381 MCR Fil¥Stored Beam Chassis CR1122
fa] insertend wrnthe 'Beam Physics’ key.

o]  Press the "Fill' push bulton switch. ﬂ_ ‘&
fei  Ture control rsom SR esarch <ays for seoior 4 ;
wrough 9, BTS, and SR AF 1o the operats position. ~

{4] Remcve, I required, ADMIN locks and tuzn on the breakers I}L
on BTS-B1 and B2 power suppiiss. ’

4§ v gfv ,'TS] if hecassary, rasetall autch emergsrey entryisxit push but-
s Lt - tons and switch hutsh beamling on line, then o7 live, 10 gat 2 E

2 Juf' S0 [AF permissive. :
,,4;' e 'f;[sz SR Search and Secuce
NI Y-
pre : | ‘,}«“L’ W{" . alal  Lis! clamp #sused on Tomporary Clip Accourmbify .~
i i . L N g Shesl. atfsched as Appendix, - i
5 &8 i
Y oAl T a8 ] Ensura SRRF keyis in ‘Operstional posiion @ !
a4y L $025723, AF SystemvCantred and Interiock Masiar .
v g o /]{',‘-"' interlack chassis, _&&
v ( o {e]  Thelesls I this procedure requirs 2 complete seasch
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Tille :
- ALS Bsamline Summation and kain Contral Reom Storege Ring Fill Rediztion Interfogk
| Tesling Procedurs

80 PROCEDURE, Cont

initlals

and secure of the SR Interlack systsm . Interdeck
chains must be complele st

£10~420 and 101428
S061421 and 5061427
2021323 ard §C21324

B1 and B2 magnet powsr supplies radietion intedock - % é
L

complata
S028729 RF master Interiocks PS1 and PS2

HOTE: The finac ang boasler do fot have io be searched and sscurad.
5.3 Arc Sector 7 Tests
{11 Beamline 7.0 PSS1 Tesis

[a]  Verify shuiter ang 8R AF chains complete at
BLOT2123 and BLO70120.

R

{b]l - Urlcck the rear of rack BLO?G1. Switch both "A” and
“3" teet taggla swiches an resr of ELO70126 (o the test
position. Observs Incomplete chains “A", "B "Sefety

p Shutter Cloged®, and "SR BF Intlk OK" lights 8=

{ij BLO7D123 for BL 7.0 PSSI,

fii]  AtsheBsamlines SR Imarock Summing

Chessig at BLO7D20 for are saciar 7.

R

[e] Switch both "A" and "B” test toggie switches an rear af
BLO731 24 fo the run pozitian,

R

21 Besmline 7.3. PSSt Tests

[a] Verify shuttor ard SR AF chains complete at
BLO7D23 and BLOTH 20,

1B

b}  Unlock the reer of rack BLO701, Swich beth *A% and
"B" 1ast wcgle switches on rear of SLOTO1R9 ta he lest
pusition. Olsawve incomplets chains "&%, '8 *Salely
Snutizr Closed", end 'SA AF iatlk OK™ Iights at
m BLO70123 for BL 7.2 #8381,
fif] Attha Beamfines SR imertock Suinmiry

Chasgsin gt BLA70120 for a1c secier 7.

fc1  Bwitch both "A" ana "B" lest wyle switches an rear of G
3 BLO7O128 tothe wun posfion. vﬂ& '
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Nuinber: £C 32-15

Eﬁﬂ}i’:}u—ﬁ Pew i3

nl S Beamfine Bummation and Main Contrel Moom Storage Ring Fill Radiation interleck

Testing Procesurs

NOTE:

[2l

50 PHROCEDURE, Cont.

Usa four people — one ar BTS B, onas for BTS B2, SR RF and
0213, one at SOGT4, anv'one 2t BL 07.

Baambine 7.3.3 PSS1 Tesis

[L:H]

(b3

fel

{d]

fe]

Initinks

Verily shutter and $H RF chains comglete at

BLO70123 and 31070120 {23W9345 stirming chassis) 2
[ At 8021323 and 2021324 chain light panels.  _g

fl At SD81421 and 061427 chain light panels, 2%
fiif] The "Radiaton Intardock® 2t the BTS-B1 and

BTS-A2 power stpplies. ) }ﬁi_
[ivi Tne personnel safety #1 and #2 at he BRF !
Master Inzeriock chassla at SO267£9. Eﬁ

Cizsconnect the exisling pl.g from BLOY0125 PG4,
Ctsenvc incomplete chains "A' and "B, “Safaty
Shinter Closed", end "SR AF intis OK" lights &2 i
fil -~ BLO70123 far BL 7.3.2 PSS1. L
[if] Atthe Becamfinez SR intentock Summing Chas-

sig at BLO70120 for arc secicr 7. 's? =] é

Cbzarva incomplete chain "A* and "B™ " chein lights at:
1 At 5021323 zngd S021324 chein light panels.
{ii]  AIS081421 and 8061427 chain fight panels.
[if] The "Radiation Interlock” at the BT S—B1 and

BTS-B2 power suppliss. .&._ 2
fiv] The personnel safery #1 and #2 arthe BF ;
Master interlock chassis at S026729. LQQ_I.L

Insert he "A* chala shoring fest plug in BLO7D123

BG4 and chbsenvs "A" chaln camplete, "B chain

incomglete, "Safety Shutter Clossd® and "SR AF

imilis OKC lights at- )

fil BLO7G123 for BL 7.3.3 P881. -

[ Atthe Beamllines SR Intertack Summing Chas- ,
sis BLO70120 for ars sester 7. ¥l

Observe "A' chalin completa and "B* chain incom-
piete liphis at &g
Hl  AtS021523 and 5021324 chaln lighi sanals.  fa%
[l A1S081421 and SC61427 chain light panels.  JUL-
[iill Feset and anstire the perscnnel sefety #2 &t ;
e AF Master Interfock chassis at 8026729 e
incomplete. Jhve

Wednesday, 18 January 2006
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Ternber: ECCR+IG

4 ReviElen: By 15

ik . ] L
ALS Bsamline Summation and Main Control Roorn Slorege Ring Fill Aadistion interlack
o Tegting Procedure i

-l 5.0 PROCEDURE, Cont.
) Initials
[fl  Atlempt 1o resai the 31 and 82 power suppiies. Thay
snaculd not 1esat ard the 'Radiation Inzeriock’ ‘or sech
should remain mecompleta. _ﬁﬂL
[al PRemove the "A" chain shoring plug shd Insert e “B*
chain shorting test plug in BLO70123 PG4 and cbserve
‘A* crein incomplate, "B" chain completes, *Safety
Shuiter Closed* and "SR AF Irtiks OK" Hghts at:
{12} BLO7C123 for SL7.2.3 PSS,
flf] Atthe Beamlines SR Interlnck Summing Chas- N
&ls ALO7Q120 for arc sector 7, ) &'}-_

[k} Obssrve “A" chain incomplete end "B’ chaln com-
plete lights at .
fil  AtSu21322 and S021324 chale ight panais. _;@IJL
il AtS061421 and 5061427 chair light pane’s. _PhiL
fiif] Resst ard ensura the perzonns| safsty #1 and
#2 &t ‘he AF Master Interlock chasels at o
8026728 incomplats. it

I

Iil Atternpt to reset the B1 and B2 power supplies, They
shoufd not reset and the "Radiztion Inteslock” for sach
should remain incemplate. _,%

m Remava the "B chain shorling plug and re-cannect
the disconnactad interlock cable nlo BLG70123 PG4, _ 23,

[]  Lock the rear of safety rack BLOTOT. 4
! Resatthe 21 end B2 magneat power supglies. _ﬁﬂ-_@_

54 MCR Fill and/ BT5-81 and BTS-B2 Magnet Interfocks

NOTE: Use flve people — ane at 875 87, one for BTS B2 and SR AF, one at
CR13I22, und two gl the BL's.

541 MCOR Flll Raquest and BTS-B1 and BTS-B2 Interlock Tesis
[A] WCR FlliS:ored Beam Tests from camtrol chassis st CR1122

[1]  Ai the MCH FlllfiStored Ream Sontrol Chassis beated at
CR1122 press (ke "Fi" push bugon. Cbserve ighted lamps

erbe

Zale
fal CA1 122 "Fili Requesl’
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Numbet' EC 3215
Lo —

R - )
ALS Beamine Summaiion and Mein Control Roam Starage Ring Fill Radiation intsrock
. Testing Procadura

50 PROCEDURE, Cont.

nitlala
{b] CR1122 ‘Shutters Clossd" o
[e] CR1 22 *Hutches Closed" %,z_
[d] AlLCR 1722 baam physics %ey inswalled and turnad L5

[2] At BLO3G rack, cbserve lighted lamps at: l
[a] BL030123 "MCR Clcge Regueat”
[b] BLO20123 BL €3.2_FS$S101“A and B Chains Shultss !

Gloged”
[¢] BLO30123 BL 03.3_PSS5201 "A and 8 Chains Shutters ¢

Clesad® .
[d] BL030123 Bl 03.3_PSS101 "Aard B Chains Shutters l

Ciozed' [

81 AtBL0401 mck, observe lighted famps at
[a] BLO4p123 'MCR Close Request' v
bl BLo40123 BL D4.0_PSS002 "A and B Chairs Shuiters |

Closed” |
el BLSA0128 BL 04.2_PES201 "A and B Chains Shutters 51

141 At 8L0501 and BLGSO02 racks, abserve ,igmed mpsat 1
fai  BLO50123 "MCR Clozc Meques:” .
(bl BLOS0123 BLGS.0_PSS001 ‘A ana B Chalng Stutars. |

Closed” ..

{c] BLO50123 BL.D5.0_PSS161 "4 and B Chelns Shutters
Closed"

[df BLOS0123 BL05.0_PSS111 “A and B Chains Shullars
Closed® ’ »

fe] BLOS0123 BL05.0 PES201 A end B Ghains Shutters
GCloged" O

¥ BLOSG123 BL C5.0_FPSS211 *A and B Cheins Shuters
Clossd"”

[o] BLOSD123 BL 05.0.2 PSS 'A end B Chains Shuilers ;
Clogad” i

] BLOS0223 'MCR Clase Regquest”
[ BLO50223 BL 03.0 PSS301 "A and B Chains Shullers

Closag® P
| BLOS0Z23 Bl 03.0_PSS311 "A and B Chalns Shutters
Closed” -
ik BLOSS223 BL 05.8 FS8101 A and B Chzins Shuiters {
Closed"

il BLO30223 BL 05.3_PSS201 *A and B Cheins Shutters

e
Closad® 0.
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rNuner: EG02-15
Revision: fav. i3

' l
ALS Beamnna Summation and Main Control Feom. Storage Ring il Redintion interacle 1

. Yesting Frocedure
5.0 PROCEDURE, Coni
Initiala
{51 ATBLD8G1 rack, cbserve lighted lamps at:
la] BLOBG123 *MCR Ciose Reques:” i

b SLoB0i23BLE.1.2PSE1 "AandB Chains ShutEts
Closad®

fe] BL060723 BL 6.3.1 PSS1 "& anl 8 Chains Shuters
Closed"
[dl BLO60123 BL 6.3.2 F8S1"A and B Chains Shutiers -
Clased”
NOTE: Beamiing shuiler for Bl. 6.3.1_PSS2 end-slatfor does not 4
have 8 “MCH Close Requesi™intericck, This interiock is l
Jjurmcered st BLOED12S,

[8] AtBLOY01 rack, obscrve fighted lamps at:
[3] BLO7G120 "MCRH Cipse Aequest™
(bl BLO70120 all seciors "4 and B Chains Shutters |
Clogad* _—
[e] BLb75123 "MCR Cioss Reques :L
[d] BLY70123 BL 7.0 PSS1 °A and B Chains Shutters
Crosad' .
fe] BLO70v23HL 7.3 PS84 "A and B Chains Shutters
Closad’
] BLO70123BL 7.3.3 P3S1°Aand B Chains Shuliers
Closed” R

[7] At BLOBO! end BLCBO2 racks, ohserve lighied lamps at:

fal BLCB0123 and BLOBSAZ2S “MCR Close Reguest” PO
[b] BLO80123 8L 4.0 PRST “A and B Chains Shutters
Closed"
[c] BLOBD123 BL2.Z_PSS101 "A and 2 Chring Shutters
Closed" ) PR A
[di BLOBG123 BL 8.2_PSS201 "4 and B Chains Shullers
Closed"
[el BL050123 BL 8.3_PSS101 "A and B Chalns Shutlers i
Closcd”
il BLORO223 BL-8.3_PSS201 “A end B Chains Shuters l
Claserd! !
MOTE: inl-histeh beamilne shuttiers BL 8.2 PSS5111, BL 8.2 P35211 l
gnd BL B.3_PS811: do noi have 2 ‘MCH Closs E:‘cauesr" .H;QHOC-

This irloriack is jumoered at BLOBOTES and BLOBOZ23.

8] AL 3LID0° rack, abserve lighted lamps at -J
la]  BLES0423 "MCR Closs Rscuest’ _L.
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i Mumber: SCAZ1E ——
Rauision: Feyv. °d
Tie
AL5 Bezmling Summadon and Malr Gorrrat Foom S:orage Ring FH Radiaton Interock
Testing Procedure - -
-k 5.0 PROCEDURE, Cont.
Initinl=

{p] BLOGN123 Bl 9.0 PSST Aand B Crains Shulters
Closed® - g;ﬂ.\’ -
fc]  BLOSO123 BL 9.3 PE8Y ‘A and B Chains Shutters

Closed® el
(4] ELOBD‘I% 8L 9.3.1 F551 "A ard B Chains Shulters H'
lased” Yy
- NOTE: Beamiine stutior for 8L 8.3,1_FSS52 end-siztion doos nat
have g "MER Close Requas” interiocic. This interlogk is

jumpered at BLOS0T23.
[ At BL10G1 rack, observe fighted lamps &t .
{a] . BL10C123 "MCR Clese Request® il
; b1 BL100128BL 10.8.1 PES1 "A and B Chains Shulisrs ¢ ;
1 Clossd” k | .
[c] BL10C123BL 10.3.2 PES1 °A ard B Chairs Shutisrs
Closed”
[d BLI100123BL 10.C_PSS001 “A ardd B Chains Shultors 4
Closed®
{10] ArBL1101 rack, cheerva lghted lamps al: ' . )
[ BLUIDISCR ClommPoguest . Eall U g
L11D723 8L 11.3_°88201 "& eng teins Shutters
el Clused " ' ) ,.-g?fz b
fe] BL110723 2L 11.5_P5S1071 "A and B Chelns Shuters 5

Closed"' &)‘2
£dl

BL110723 BL 11.6_PSS8201 “A and B Cheins Shutiers
Closad? Q?*?,
(14] A BLI201 rack, obsetve lighted lamps &t

lsl  BL120123 ard 3L120223 ‘MR Closs Request'  _ A%
[b] BL120122 BL 1£.0 PSS1 "A and B Chains Sutters

Closod® -
fe] BL120123BL 12.2_PSS$201 A and B Cheains Shuitars
Closad’ —
[di BL1201258L 12.2 PE5211 A and 8 Chains Shulters
Closed® i
[¢] BL120223BC12.3 PSSO ‘A and B Chains Shuttens
Cioged® N
il BL120223BL 12.3_PS8S111 "A and B Chains Shutters
Closed” % Cﬂ\

[12] AL 5R021823 and BRA23324 racks. observe lighted lamps at
[@] © S021323 & MCR Fill Intk” compleis . _
] 5021324 B "MCR Fill Intik" complate )
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B 14cis7
Smibor EC UL 1S
SRavislan: Qav. 13
Tisla
ALS Seambing Summazon and Maln Control Rosm Storage Ming Fill Radigion Intedock
Testing Procedure
5.0 PROCEDURE, Cont.
. Inftials
[13] Afer the vanous beamiing PLC's have closed the safey
shutters obsarve lighted lamps at:
{a] 2021323 Chain A "Bl Safety Shutter Glogad" a
complats b
[p] §D21324 Chaln B “BL Safaty Shutter Clossd”
compleie .
fcl Neset 8BTS B1and BTS-82 i%
[¢] BTSB1and 3TE-EB2 PS Radiation Intlk complete g

5.42 MCR Stersd Beam Request and BTS-B1 and BTS-82 interlock Teats

[t] Atthe MCR Fill/Stored Beam Contrel Chassis located at
CR1122 press e "Siored Beam” push button, Observe
extinguished lamps ai:
=] CR1122 "Fill Nequest"

(1] At CRt122 “Shutiers Closed®

[c] At CR1122 beam physics key installed and turmed

[d] BLO30123 "MCH Clese Reques”

a] BLO4O123 "MCR Close Rogques™

1 BLU3D123 "MCR Cloza Requesi®

gl BlLOos0223 "MCR Clog2 Reguest®

hj BlLOGD23 "MCR Closs Raquest*

i} BLC70120 "NICH Close Request*

fii BLO70123 "MCR Close Request”

19 BLI80123 "MCR Close Request!'

i BLIB0223 “MCR Close Reguest”

[m] BLDSG123 "MCH Close Hequest"

[nj BL10C123 *MCH Close Request”

f[e] BL1-0123*'MCR Close Rzquest”

[rl BL120123 'MCR Close Rzaguest”

[g] BL120223 ‘MCH Ciose Ragquest”

fr]  £021323 Chein A "MCR Fii Inilk

fs] S021324 Chzin & "MGCR Fill Intlic”

it] BTS B1 and 8BTS B2 P8 Radiatien vl incomplets

54.3 MCR Beam Physles Key and BTS-B1 and BTS-B2 interlock Tesis

] Al he MCR FilVS:crad Beam Contro! Chassis lecated at
CA1122 remove ths “Beam Physics Key” Trom s koy switch.
Obseorve lighied lamps at;

[a] CRii22"rFil Requast"
[b] CRiiz2"Shutters Clasad”

{21 At BLOAK rack, observe lighted lamps at
fal BLO30123 *KCH Close RBeguest”

-

B

-
-~

=

-~
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[Humber: EC £2-13
Aevisioa: Aeov, 18

This ) '
ALS Bsumiline Surmmation ard #ain Contrt Reom Starege Ring £l Fadiation Interlack

Tesfing Proceduits
56 PROCEDURE, Comt,
Fryilialer

[4] BLOZC123 BLO3.2_PSS1M A and B Cheing Shuitsrs L
Cloged"

[c] BLO30123 BL 03.3_PSS{01 A and B Cheins Shutters
Closed”

Ief] BLO3012S BL 08.2_PS5201 *4 and B Chains Shuiters
Clogad® .

{31 A BLO4O reck, obsers fighted lamps ar
{a] BLOAD123 "MCR Close Flaguest”

f6]  BLO40123 BL 04.0_PSS20% “A and B Chairs Shulters
Clasad®

fc] ELO40123BL 042 PS5201 A and B Chains Shutters

osad
[4] At BLOSO1 and BLOSE2 racks, cheerve fighted lamps at: ‘

[a] BLO50123 "dCR Clase Raogquest”

fp] BLOS0123 BL D5.0_PSS001 "A and B Chains shuttsrs |
Closed"

[el BLOS0125 BL 05.0_PSS101 "A and B Chains Shutters
Closed®

[dl BLD50123 3L 05.0.PSS111 "Aand R Chains Shu!‘a‘s
Clossd"

[e] BLOS0123 BLOS.0_PSS201 "A and B Chains Shuiters |
Closad” —

K4 BLOSO123 BL 05.0_PS8211 A end B Chains Shctters
Closad’ L

fgl  Bi0S03:23 BL05.0.2_PSS A end B Chains Shutters
Closed® .

[k] BLDS0223 "MCRH Close Request®

{i] BLO5¢223 3L 05.0_PSS8301 "4 and B Chaina Shutiers |

Ciasad”®
i BLO50223 BL 05.0_P58211 A and B Chains Shuttors I
Closed"
[k] BLOS0223 BL 05.3_PSS101 "4 and B Chains Shutters |
Clesed” .
114 BLOS0223 Bl. (15.3_PSS201 *A and B Chalns Shuztars
Cloged”

[5] A:-BLOGOY rzck, cbeerve Ighted lamos &t
[=] BLOEDT23 *MOR Close Reguest”
[b] PBLO&O123 BL5.1.2 F581 "A ard 3 Chains Shuders
Closed®
[c] BLOSD123BLB.3.1 PSS1 “A and B Chains Shutters

Closes’ ﬂﬂ'}: i
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Member: =G C2.703
Bevislon: Rav. 13

Title
ALS Beamling Summation and Mein Control Roorn Starage Ring Fill Radistion inisriock
Testing Procegure i

5.0 PHROCEDURE, Cont
. tnitiats
{d] BLIE0123 BL 8.3.2 PS51 'A antd B Chalas Shuttars

 Closed® _ 14
HOTE: Beamiine shutiar for BL 8.3.1_PSS2 end-sialiva doas 'mt : ¢

fiave a "MCH Close Requastintorlock. This infedock
jumpered at BLGEO12S,

[6] AtBLO70% rack, chserve lighies lamps &5
[a] BLO7G120 "MCR Close Reguest”
[6] BLO7TD120 all sectors *A and B Chaing S. wiars,
Cloged*
fe] BLO7F0123 "MCR Close Reguest”
[d} BLO70323 BL7.0 PSS1 ‘A and B Chains Shutters

Closed”
[e] BLO70123BL7.3 PSS1 "Aard B Chalns Shuttars

Clased” .
i BLO7G123 2L 7.3.3 PSS1 'A and B Chaine Shurors

Clasod®

71 AtBLOG0% anc BLOBDZ racks, ahservo lighted lamps at:
fa] BL580123 snd BLOB0223 “MCR Close Reques:”
[b] BL080123 Bl 8.0 PSST ‘A 2nd B Chains Shuttars

Cloged* .
fc]  3LOB0123 BL 8.2_PES101 “& and B Chains Shuiters
Ciosad” -
[4] BLDGO123 BL B2 PSS2D% "A end B Chains Shuters
Closad" 1
fe] BL0o20123BLB3 PSS101 a4, and B Chains Shutlers
Closed" _
ifl BLI8G223 8L 8.3 _FI8201 "A and B Chains Shutiers
Clased" .
NGOTE: Mink-fuich heamline shuttors BL 8.8 _FS5171 and

SL 8.3 FS8111 do nct have g “MCH Sloss Ragquest interlock.
This ifiteriosk is jumpsrad ai BLOBO123 and BLOBO223.

[B]  AtBLOSDT rack, observe lighted lamps at:
[a] BLOSO123 "MCR Close Requsst’
[B] BLO9G123 BL 8.0 PS51 A and B Chains Shutters

Closad” S
fcl BLO9G123 Bl 9.3 #3851 "4 and 8 Chains Shulters

Closed" O
=N 8‘7.090123 BL£.3.1 PES1 'A and B Chains Shikters

Clasad®

b
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- 70187 |

Nurnber: =C 02-15__

Tihie
ALS Beamlineg Surnmation and Rain Cordrol Room Stom;r; Ring F1 | Rudliatian Intariosk
Tesing Prccedure

50 PROCEDURE, Cont

NOTE: Bearnline shuttar for BL 8.3.1_P8S2 end-sratior does rist
have 5 *MCR Closs Asguest” inisrfock. This intancck is
jumperad 2 BLGECI23.

Inttlels

[91 At BL1007 rack, obscrve lighted lamps at:
fal BL100123 “MCR Clese Request’ 3

(8] BL100123 BL 1¢.0_PSS201 "A and B Ohains Shuiters
Cloged"

[s] BL1GO123 3L 10.2.1 PSS1 “A ard B Cheins Shutters
Closed"

{d] BL100123 BL 10.3.2 PSS1 A and B Chains Shutters
Closed® )

{10} A1 BL1101 reck. chserve fighted lamps &t

[a 81110123 "MCR Cless Request'

{e]  3L110123 8L 11.0_PS88201 "A und 2 Chalns Stuttors |
Closed"

[e] BL110123 BL 11.3_PSS101"Asnd B Chaing Shutes |
Closed'

[€] BL110123BL 11.3_PS8201 ‘A anc B Cralns Shuiters
Closed"

1411 At BL1207 rack, cbserve lighled lamps at

fa1 BL120123 anc BL120223 "MCR Clase Request”

b1 BL120123 BL 12.0 #SS1 *A ard 3 Chains Shutlers
Closad"

[e] BL120123EL 12.2_PS8201 ‘A anc & Ghaing Shultsrs ﬂ
Closed” —1.

fd] BL120123 BL. 12.2_PSS211 A and B Chains Shutters

sod

Clos -
{e] BL120223 BL 12.3 PSS101 "A and B Chains Shutters
Closzs*
[fi BL12622S BL 12.3_F881141 A and B Chalss Shutiers
Closed”™

-t

[12] Afler the various beamiing FLC's have closed the safety
shutters cheanve:
fa] S021323 "MCA Fill Intil' incompleta
o] S021324 MCR Fili Intik® incomplete
[c] Push, resel. and cbseve BTS-B7 ard BT5-B2 P8
Radiation Intk incomplete

i

[13] Althe MCR FilliStored Beam Control Chaysis focated at
CR1322 with the ‘Bawn Physics Key' removed, nress tha

123
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Number: b5 3-S5

Reviglon: Nav. 12

Title :
{1 ALE Beariine Summation and fain Central Rocm Storage Ring Fil Hadiation inicrizck

Tesling Procedure

4]
(18]

NOTE:
[Al
-8l
il

12

5.0 PROCEDURE, Camt.

Intints
"Fill" push button, Otiserve; 20s)
fa]l 5021323 Chain A "MICR Fill Intlk* and chain compxeeu'_?F
{b]  $921334 Chain B "MCH Fill Tnifk" and chain compiete 0
fel  Push, reset, and cbserve BTS-B1 and B73-82 PS [
Radiation Irlk complets

Aeplace the “Beam Physics Key.” :g_
Rarzwve and account for alt clamps tsac ta complete 8N
ssarch In section 5.2.2 [§] [a]. ;_ﬂ ‘_‘pl?\

5.5 Beasmline Safety Shutter Tests
5.5.1 Arc Secter 12 Tesis

Use firee peGpie for 145 part of the 1est, lwo af the BL under test
and one at BL G7.

Boambne arc sector safety shulter and SR RF A" chiein Interlacks
Beamfine arc sector saiety shutier ane SR RF ‘BF chain Interlacks

Beaamlire 12.0 PSSt Tesiz

{a] Verffy shutter and 8R AF chains complete &t 1 :D—E'
: BL120223, BL120122, and BLOTO120, -

ER]  Uniock the rear af rack BL126G4 . Switch hoth “A% and
“B" fes® fopale switches o rear of BL1207 26 to *he test
pesition. Otsave incomplete chains "A°, "B "Safeiy

Shutter Closed", and ‘BR AF Intlk OK" lights st Vo O}
[l BL120123 for BL 12.0 PSSH. e
fif  Atthe Beamlines SR Imedoc Summing i

Chassis at BLO70120 for wre secior 12, _E___

€]  Switch both "A" and *B" 1ot 1eggie switches on mear of "'l g
BL120126 to the run position. . LRl

Bezamline 12.2_PS5201 Tests

[ai  Verly shuttsr end SR AF crains compieie at
BL12G123 and BLOT0120.
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M 1

2ge
9ai37

Humbor 050715
Beviaion: lev. 13

Title E
ALS Beamiine Surmmation and Main Corerol Reom Storaqe Ring Fill Hadiadon Intericck
Testing Procedurs

5.0 PROCEDURE, Cont.
iniliaf:

[b]  Switch beth “A" and °BT tost toggle switehes on rear of
BL120135 1o the test position. Observe incomplete
caains *A", "B* "Sajety Shutier Closed’, and *58 RF

Irdk OK" Higite at:
1! BL120123 far BL 12.2_P8S201. . &
[ii] Atthe Bsamlines SR Intsriock Summing
Chassls &t BLO7120 for ars seclor 12, ;@}2_
[e]  Ewitch boh “A® and “B" lest toople switches on rear of
BL120135 to e run positian, e

[4] Beamiine 12.2_PS8S211 Tests

[a] Vediy shutter end SR RAF chains complate st - ’
BL120123 and BLI70120. 8

' [b]  Swilch bolh A" pnd 8" test togyle swilches on rear al
BL120138 1© the {sst position, Observs incomplets
chaing *A", "B° *Safety Shutter Closed ', and 'SR HF 4

Iritk K" fighls att 8
[l BLiZ0i23for BL 12.2.PS§S211, b
il Atthe Bearmlines SR Intedock Summing

Chiassis 6t BLU70120 or arc sector 12. £

fcl  Switch borh "A7 and "B" fos: toggic switches on rear of
81120738 o the rur pesidon. Lock the rear of safsty

rack BL1201. é&l’

4] Beamline 12.3 PSS1H Tests

[a]  Vesify shufter and SR AF cheirs complete at -
BL120225 and BLGTO12C. _géLZ_:
f]  Unlock the resr of reck BL1202. Switch both "A" and
“B" test wogle switches onraar of BL120229 1o the test
posidon. Obseive Incomplete chealns 'A, "B" "Safely
Shutter Closed”. and *SA AF Intlk OK" fights ak
[l  BL120223for BL 12.3_PSS101..
(11 Atthe Beamlines SR marlesk Summing

Chassis at BLOT0120 for are secios 12, 7@&{2
[e]  Switch both "A" and *B" test toggla switches on rear of J55
BL120229 1o tha fun posiion. g/

125
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Buonhaw S0 CLIE i

ALS Baamline Summalion and kiain Gontrol Room Starage Ring Fii Aadiation Intesleck
N ___Tesling Precedurs

5.0 PROCEDURE, Cont.
[5] Beamiine 12.3_PS5111 Tests

Ia]  Vedfy shunter and Sit REF ohains complste az a.
BL120223 and BLOT0120. i

(b}  Swikch both “A" and B last toggle switches on rear of
BL120232 fo the tes: position, Obsarve incompiste
chains "A", "B "Safsty Shutier Closss®, end "SR AF

inktials

itk OK" fights ar:

[  BLIZ0293 for BL 12.9_PSS111. .

[N Atthe Beamlines SR inedock Sumring ¥
Chassis at BLO7D120 for arc gegior 12, (ﬁ, i

fel  Swilch both *A" and ‘B test Joggla switches on roar of
BL120232 to the rur position. Lock tha rear of safsty

rack 8L1202, e

5.5.2 Are Sector 41 Tests

[A] Bweamline arc sector safsty shutter and SR RF A° chain Iniedocks
{B] Beamling arc scctor safety shutter and SR AF 2 chain inlerlocks

{11 Beamline 11.3_PSS5201 Tests

2]  Verify shutter and S8R RF chains complete at
BL11C123 ang BLOTO120 e

[b]  Unlocikthe rear of rack BL1101. Switch both =A™ and
“B" teal Inggle switches on rear of 31110128 ¢ the test
gostion. Observe incomplete chains ‘A", "B* *Safety
Shutter Closed’, and *SE RF Inttk OK" lighis al:

[l BLI10123 for BL 11.3 PSS205. heg
[iifl Aihe Beamifines SH interdock Summing A
Chassis at BLA70120 for a1 seg'or 11 PR

[l Swiich both "A" and “B" test loygie switches on rear of o,
BL110128 to the un posifion. k}‘): ;2_._ .

21 Beamiine 11.3_PS8101 Tests

{s] Verily shulter and SR SF chains complete at p
BL110123 and BLO70120, 2 ?

[£] Swicch koth "A" and “B" lest toggle switches on rear of
BL710129 1o the tes: posiion, Observe Ineomplete
chains “A°, 0" “Safsty Shulter Slosed’, and "SH RF
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Seayletan: Hev, 19

Triie
ALS Beamfne Summation snd Maln Central Soam Storage Ring Fill Rediaticn Interlock
. _ Tesling Procedure

5.0 PROCEDURE, Cont.

Initials
Intl OK" lights at; R
fil  BL110123 fcrSL 11.3 PSS104. P
] Atths Baamlires SR Interlock Summing ’
Chassls at BLO70120 for arc sector 11. @ ,-,2
fe]  Swich both "4" and *S° test tongle swiiches o rear of
BL140120 16 the un position. _55’52‘2_

131  Beamline 11.0_PSS201 Tests

fa]  Verlfy shuter and SA BF chains compiste at
BL110123 snd BLO7GH20. U}Q?Q_'

f5]  Switcn bolh “A” end "B" test toqgle switches on rear of
BL110132 & the ‘est pagliion. (Gbserve Incoamplata
chaing ‘A', "B' "Sefety Shutler Closad”, and "SR AF
Intlk OK" lights at:

[l BL110i22 for BL 11.0 PSSE01. gz%f
[E] A¢fie Beamlings SH Intertock Summing 3
Chassis @t BLO70120 ‘or are ssator 1. i 94-2

fe]  Swieh both A" and "B" test toggle switches on rear of
BL110135 ta e rue position. Lock the rszr of safety
rack BL11G1. 2
55.3 ArcSoctor 10 Tests
[11 Beamline 10.2.1 PSST Tasts

[a].  Vedfy shitter and SR AF chains complete at /f 7
BL100123 and BLO70120 (28045 summing chassia).. /b

] Unlock the rear of rack BL1001 and disconrect the
exlsiing plug from BL100123 PG2. Observe incomplete
chains “A' and '3", ‘Safsly Shuttar Clased”, and 'SR
AF Intlkes OK" lights at: g
2100123 for BL10.3.1 PSS1. £
[l Atthe Beamines SR Intoricclk Summing Chas- ‘,Il ;
sis at BLOTD120 for arc sector 10, FY

[c]  Inserthe "A’ chain shorling test phug o BL10G123
P&E2 and obssrve "A' chain complete and 'B" chain
Incompiate “Saiety Shutier Closed" and “SH AF
intlks OK" Eghts az

M BL10CI2S for BL 10.2.1 PSS1. A2
lii] Aithe Besmiines SA Interlock Summing Chae- 2 )
sis BLO70127 for arc sector 10, - P,Jh = |

127
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Humber: 55 02-13 .
erslskm: 8w, 18
.
T S 3
Tltie

ALS Beamline Summation end Maln Control Room Sierage Ring Fill Sadiatlo: tnterlogk
Testing Procedure

50 PROCEDURE, Cont.
Initials
Idi Remave e "A' chain shorting plug and nser the “B"
chain sherding test plug In BL10%123 PG2 and obscrve
*A" chelr, Incompleta, 'B” chain complete, "Safaty
Shutter Cloger!", and "SR AF Intlks QK" fights at
M BL1CO%25 for BL 0.3.1 PSST. ﬁll
[l A thc Besmiines S8R Imderdock Summing Chas-
sig BLG70120 for arc sector 1Q. _@__«Q_

[2] Remove ihe "3' chain shovting piug and re-connect
the discoarnected interiook cable into BL10G123 PE2.

[2} Beamline 10.3.2 PS54 Tasts

fa]  Verify shutter and SR AF chains complete at
BL100123 and BLO701ED {23W8544 summing chassis),

[B] Disconnsctithe existing clug from BL10C123 PGEA.
Observe incamplsta chains "A" and *B", 'Saf—:ty
Shutter Closad®, and SR RF Inilks OK" fighis
il BL10MM 2.5 for BL1G.3.2 PSS, ch
]  Althe Beamiinas SA Interiock Summing Chas-
sis at BLO70120 for arc sector 10. ,kg}iz

[e] Inscttthe "AY chaln shonlr‘:: test plug in BL143123
PGS and obzerve ‘A" thaiy completa, “B" chain
incomplets, “Safety Shutter Closed” and "SR AF
Intlks OK" lights sk
I BL100128 for BL1O.3.2 PSS,

il Al the Beanilines SR interlack Sumrmng Chas- 7
sis BLO7G1E0 for are sactar 10.

[d] Remove the ‘A" chein shoriing plug snd inserd tha "8"
chain ghoring test phug in BL10D123 PGS and observe
"A' chain incomplete, 'B" cheln complats, "Safety
Shiuter Closad’, and "SR RAF Inlfks QK" lights 2

,' S
R A

fil- BL10012% %or BL10.3.2 PSST. &
[{i] Atthe Bearrlines SR Intadock Summirg Chas-
sia BLO70120 for are sector 1C. mﬂ

[s]  Remove the "B cnaln shaiting piug and rs-connsct
the discannaciad imsnocs czbis inte BLIGX123 PGS, lj%.

[3] Beamiine 10.0_PSS201 Tests

| [al  Veriiy shutiar and SR AF chaing complsie af ¥
i » EL100123 and BLO70120 (23WE345 sumiming chassls). f‘f%

128
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Wumber: £C 0o-1%
Qavision: Mav. 21

Tile : i
ALS Beamline Summetion and Main Control Foom Storaga Ring Fill Radiation Interiock |
Tosting Procedure ‘

|58 PROCEDURE, Gont

[b] Uniock the rear of rack BL1001. Swile boin "A" and
"B" t=st toggla switches on rear of BL100132 ‘o the test
posttion, Chserve Incomplets chairs A", “B* “Safety
Shatter Closed”, and "SR AF intiik OK" fights at

B BL1G0123 for BL 10.0 PSS201. 2]
Bil]  Atthe Beamiines SR Interlock Summing
Chassis at 31670120 “or arc sactar 10, QM_

[c]  Swiich both "A" ard "B* tes® teggle switchss on rear of
BL100132 to the run position, Lock he rear of safety

rack BL100Y. ﬁ &'

554 Ars Sector 8 Tests

[Al Beamline ar: sector safaly shuntor and SR AIF "A" chain inwericess
[B] Beamiine erc sector safety shuttar and SA RF *B* chain imeocks

[1] Beamline 3.0 PSS Tesis

[al ‘ariv shuter and SA AF cadins complete at
BLOS0123 and BLO7Q120. R

{B6]  Unlook the tear of rack BLOSC1. Switch bath “A" end
B test teggle switches on roer of BLOS012S6 o the test
pasilon, QObserve Incomplste chains "A", "B* "Safety
Shutter Closed”, and “SR AF Intlk OK® lights atr

fil BLGSO123 for BL §.0 PSSA. } 9‘9@
]  Adine Beamiines SA Interdock Sumiming .
Chassis at BIG70120 for are sectos 9. F'}

[c] Switch both "A" and *B" test icggla switchss aon roar of
BLOB0126 fo the run position. ,él;'zﬁ

{2] Beamiine 8.3 PSSt Tests

{2]  Veify shutter end SR FF chalns complete at ;
21080122 and BLO70120, ‘ PR

fb]  Unlackcthe rear of rack BLOS01. Switeh hoth “A" and
“2" tes t1oqgls switches on rear of BLOSC12S 1o the test
pusiior. Chsarve Incomplets chains 4", “B' “Safety

Shuiter Closed". ang "SR AF intlk CK" lights at: .

[1 BLeS023 for BL 9.3 PSST. Jar

il Atthe Beamiings SB interloc< Summing J ;
Chassls 2t BLO70120 for arc sectar 9. in
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‘Aevidion: Rev. i3
b Tia
ALS Baamling Suramation and Main Control Hoom Storage Riag Fil Radiation Interiock
Tesiing Procadurs
50 PROCEDURE, Coat.
" inttints -

fe] Swichbeth "A" and "5 test wogple swltcnes on rear af
BLOSG128 ¢ the wn posfion. _%2\_

[3] Beamline 8.3.1 PSE1 Tests

fal  Veify shutter and 8R RF chaing complete at
BLOS0123 and BLO70120, i}@;

fo] Disconncct e exsting plug fram BLOSD123 PGA4.
Observa Incampiste chaing "A" and ', "Safeiy
Shutter Closed”, and ' SR AF Imiks OK' ligtts &t

[l BLOSOIZY for BL 9.3.1 PSST. L
[i)] Alihe Beamiines SR interlack Surnming 3
Chaseis at BL0704 2 for arc sector D. _{_J_ELL

[e] In=ertthe "A® chaln shoriing test plug in BLOB0125
PG4 and chserve “A" chain eomplata, ‘8" chain
incomplete, ‘Safely Shutter Closed", and "SR RF
Intlks OK" lights atc

[0  BLC901ZS for BL 2.3.1 PSS, Ve
[l Atthz Beamifines SR intertack Summing
Chassis BLO7012G for arc sector 8. PR

[dl Remavaihe "A" chaln sharting plug and Insert the RN
ghaln shonirg tast plug in BLOSO123 PG4 end oksarve
“A" chieir incomplata, 8" chain complete, "Seiey
Shutter Closed”, and "SR RF ntliks OK' lights at:

0 3030123 for BL 8.3.1 PSS, Al
[l Atshe Beamlines SR Interfosk Summing B
Chassis BLO76120 for src sector 9, - .{&V&_

[e] Remove the *B" chain shorting plug and raconnact
the disconneced interlock cable Into BLOON123 PG4,

[f]  tackihe reer of safety rack BLOSDT. ;ii]@
(4] Beamiine 8.3.1 PSS2 End-Stalion Tesis

[a]  Vedly shutter znd 87 RF cheins completa at ,
BLI20123 and BLETC120. g éﬁ

[b] Unlock tho roar of 200802, Swiich beth "A" and '3°
tes! toggle switches an rear of BLOSN238 to tive tost
posilion. Observe Incompiete cheins "A" end "B

and "8R AF Irtiks OK" lignts at:
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THic
ALS Beamline Surmmation and Main Coriro Room Storsge Ring Fill Radiaticn Interlock E
Testing Procedure : |

50 PROGEDURE, Cont.

i nltiste
i Tl  BLOSD123 for BL 9.3.1 PSS2 snd-siatior. . gjﬁ_
! W] At s Beamiines SH Interlock Sumrming
) LChassis gt BLO70120 for arc sestor 8. Qﬂﬁg
fe]  Switch both “A" and "B test toggla switches on rear of
BLEOD1238 o tha run position, A0
[d]  Lock fhe reer of saiely rack BLOGO2. B

8.55 Arc Sector 8 Tests

[Al Beamline arc secior sefety shutter end SR RF A" chain Irtedocks
[Bl Beamline arc secior safety shutter and SR RF “B" chain irlerocks

[11 Beamline 8.0_PSS1 Tesis

[@l  Verify shutter and SR AF chains compleie at
BLOBA123 and BLOZ0120 (20WH343 summing chassis). f‘g‘i

(bl  Urlack he rear of rack BLOBGH. Switch both “A° and
“8" teat toggle swiiches on szt of BLOAN12S o the tast
positten,  Obsarve incomplete chalns A", "B* “Safaty
Shuiter Slosed", and "SR RE Intlk OC lights at:

[l  BLOBDIZS ‘or BL 8.0 PSS, 8}_:_’ 4
il Atike Beamiines SR inleriock Summing
Chassis &t BLO70120 for arc sector B. 2‘2 12

[e]  Switzh both "A” and “B” test toggle switches on rear of i
BLOS0126 to the rur positicn. : Q Qﬁ.

[2] Beamline 8.2 PSS101 Tesis

[8]  Vadiy shutter and SR BF chalns compiets &t
BLOB0123 and BLGTO12% (23We345 summing chassls}.jjé

[b]  Swefch bok “A” and "B” test toggle switches on rear of
81080123 to the test posilinn. Obsave incomplete
cheins "A", "B" ‘Safsty Shuiter Closed", and "S8 RF i
Intllc Q" lighis atr :

[ BLO8D122 for BL 8.2 PSS101. fiL i
fiti  Atths Peamiines SR intsrtock Summing .
{hzssis at BLO70120 for am sactur 8, jﬂ.;l-lé__

[e]  Swihck both "A" and *B" tast togole switches on rear of
BLOSO129 19 ths run position. P4
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Title
ALS Bearniirs Summation and kain Controt Room Storage Ring Fill Saciation Interlack
. Tasting Procedure ]

5.0 PROCERDURE, Cont.

Inkials
{31 Beamiine 8.2_PSS201 Tests

[&]  Verdy shutter and SR AF cnains complete at
BLOBO123 and BLO75120 {23W8345 summivg chessish S

[b]  Swilch both “A* and "B" ‘est 10gale switchas on rear of
SL08G132 fo the test position. Qbssrve incamplete
chains *A", "B’ *Befety Shuiisr Closed®, and "SR BF
Intlx OK" lights ax .

{1l  BLOB0122 for BL 8.2 PSS201.
[E]  Althe Baamlines SR Interlack Summing

Chassls at BLOY0120 for are sector 8. é;; L

[c] Swilch both 4" andd “B" test togyis switches on rear of'
BLDEQ132 ta the run pasitian. #2

[4] Beamline 8.3_PSS101 Tests

fal  Verffy shutar znd ER RF chains compiete at Q
BLOB0123 and BLOTO120 (23WE343 summirg cha&isj,ﬂ_c

(b]  Switch both “A" and "B weat loggle switchos on rear of 4
BLOSO 3£ 1o the ‘est pesitian. Obsarva Incomplsta i
chains "4, *B’ "Safaty Shutiar Clasad, 2nd "SR ARF

Intic OK! figitts at:

[ BL0801Z3 for BL 8.3 PSS301. '_A_gl‘,l

[]  Atthe Beemlines SA iaterlosk Summing f
Chassis & 31070120 for arc secior 5. ég—_ﬂ

fel  Switch both “A” ard “B" tas togg'e switchas an rear of
BLOBG1SS bo ths run posifion. Lock lhe rear of safety

rack BLOA01. -E_,Q'

[E] Beamline 8.3_PSS201 Tests

{a] Verliy shuter and SR BF chains complgte at
21080223 and BLO7012G {23WH345 summing chassisy $20_

[6]  Unlack tha roar of sack BLOBO2, Switch both "™ and ©
B" test waggle swiiches on rear of 3LOB0232 o the test
posiiion. Observe ncempleta chalns "A", *B* "Safery
Shutter Clesed”, and 'SA AF inilk OK' ligh's at:

[1 BLOBO22%ior BL 6.9._PSS201, 2
1 [l At-he Beamfines 3 brterlock Summing a
| Chassls &t ALOZ0121 for arc sector 8. 24
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Thwfior: £C 2245

Havislon; Hew. 1S

ELT .
ETALS Beamline Summation end Main Contrel Boom Sterage Ring Fill Radietion interlock
. Testing Procsdure

50 PROCEDURE, Cont.
tnldais
[e] Swiich both "A" snd "B" test legats switches on rear of
BLO&G232 to the run position. Lock the rear of safety

rack BLOBOZ. : ﬂg’

[€] Beamilna 8.2 P5S111 Mini Huich Tests

jal Verify snuttar and SR RF chains complete al
. BLOBO1R3 and BLOTD?20 (23WSB4S summing chessis). 30

fb] At fe beamfine 8.2.1 mirl hutsh Intedock contal
chassis, open the irderdock coritmal chassls using the

! PSS Contro! Box Key snd switch bath “A” and "2 iear
E togaie swilcnes to the test posillon, Chsatve Incompists
chains "A’, "B ard "SR RF Inttk OK lights at:
[l  BL080323 for BL8.2_PSS111 mind hutch. pgg
[ii] At Becamfines SR Intedock Summing

Chassis at BLOT0120 for are sector 8. m :

[€]1 Switch both "A7 and “B° test togple switches in the miri-
budsh earntrol box to the run posifion. Close and ook the
mird-huteh interdogdk control chassis,

{71 Geamiine 8.2_PSS211 Minl Huteh Tosts

’

[a] Verfy shutter and SR RF chalns complete at
BLOBA123 and BLOTO120 (23WG345 surming chassis). |

[b]  Atthe beamilne B.2.2 mini hutch imiedock cotrol
chassis, opan the intarleck centrol chassis using the
PSS Control Box Key and switch both “A" and "B" test
togcgle switches to ihe test pusition. Obszwva Incomplete
chaing "&", *B" and "SR RF Intk OK" lighss at:

[l BLOBU123 for BL B.2_PSS211. @!&
fii] At the Beamiines SR Interiock Surmiming p
Chassis at BL 0707120 for ar sactor B, ﬁgf

[e]  Switeh both “A" and "B" test toggle switches in the mini-
rarizh corttrol box lo e run posiilon. Close and lock e
mird-huich interlock control chzssls, gﬂ;‘j 1

[8] Beamiing §.3_P3S111 Min! Hutch Tests

[a] Verly shuter and SR AF chains complate at )
BL080223 and BLO70120 (28V40345 suming chassle), #L0
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Nonter: E0 015 o
Revision:_ sy "8 B

W o T g TS =5

ALS Seamlins Summation and Maln Contrel Aoam Srorage Ring Filt Radiation Imstinck

Testing Procedurs .
5.0 PROCEDURE, Cont.
. Imitials

] Atthe beamline 8.3.1 mint ‘uteh interlock control
chassis, open the interlock conirol chassis usirg the
PSS Cemirol Box Key and switch both "A° 2nd "B test
toggla swiches ¢ the test pasition. Obsarve incamplate
shalns 'A%, *B” and *SF BF Intlk OK" lights at:
Bl BLOBC2Z for BL 8.3 PSSTI minthuich, A3
[ii  Atthe Beamlines SR Interiock Summing A

Chassls at BLO70120 for arc sector 8. &Z

[l  Switch both "A" and "B" west toggls switches in the nini-
hutch contrel hox ia ihe run pesition. Close and lock the,
mink-hutch Intarlock contral chassls. —,@{Q\— Tel

5.56 Arc Sector § Tests -,‘;,13'5"3{?

{Al Beamiine arc sechor safety shuiter ard SR AF “A* chain intorlocks
- [B] Beamline arc seotor safety shufter and SR BF "B* chain interlocks

[11 Beoamlne 6.1.2 PSS1 Tests

[al Verlfy snurtar and SR AF chains complets at

1080123 and BLO70120. /’&-

[b] Unlock the rear of rack BLOBOT. Switch bath *A” arel
T {est togale swllches on rear of BLOBO1 26 o (& test
oosiilor. Observe incomplete chalns "A" "3" *Sefely
Shuiter Closed®, and "SR RF inflk OK* lighis ac
o BLOGG 123 for BL 6.1.2 PE31.

{il Atthe Beamfnes SR imteriock Summirg
Chassis at BLG70120 for arc sectar 6.

-

s

fe]  Switch both “A" end "B" test fopgle switches on rear cf
BLOG0Y26 ¢ the mun posilion.

2 Beamline £.3.2 PSS1 Teste

[a]  Verdly shutter and SR, RF chelrs complete at
81060123 end BLOTOIZ0.

%%

{b]  Unlook the rear of mek BLOBOT. Switch both "N and
"B fest foggie switches on rear uf BLOGD12S (o the lesi
position. Obsewve incemplets chains 'A°, "B "Safsty
Shuticr Closed®, and "GN [AF Intlic OK" lights at
6 BLOBOZS for BL 6.3.2 PSSI1.
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P

e
’E ALS Bsamiins Summation and ¥Main Control Room Swerage Ring il Radiatdon Intasock
: Tesiing Preeecure

50 PROCEDURE, Cont.
Initialz
fiil  At‘he Beamlines SR Inlerock Stmmirg i
Chegsis at BLE70120 ior arc sedior 6. ﬂ}rl

[e]  Switzh both "A" and “B° test foggle switches on rear of
BLOTG120 to the run position, ﬁ;@i_

[3] EBeamiine 6.3.1 PSS1 Tesis

{a]  Vcrify shutier and SR R chains complete at ;
BLOBO12S and BLO70120. égi

¥
bl  Uniock the rear of rack BLOGD1T. Switeh heth “A” 2nd
“B" tost toggle swilches on rear of BLOEO132 to the tast
posttion, Qbserve incampiste chains "A”, “B* "Safely
Shutter Closed", and ‘SH AF Intlk OKC ligats at:

[l BLOGOTZS for BL 6.3.1 PSS, _@ZQ_‘
{iil  At:nc Beamlines SR Interlock Summing !
Chessia at BLO70120 for arc sector 6. FLVA
fe]  Switch both “A" and "B" test iogole switches on rear of
BLOGO1S2 to the run poskiion. ity

{4] Beamiine 6.3.1 PSS2 End-StalionTesis

[2] Verify shuttsr and ER RF chains completo at
BLOBO123 and BLQ70120 {23W8345 Summing

Chassis). A

v
[B] Vniock the rear of rack BL. 0601 anc discornect the
axisting plug or cable from BLOS80123 PGE. Obsanve
incomplete chelns “A” and *B," "Salety Shutter Closed,"
"SH HE Intlk OK" lights at: ’
fi BLOGOIZ3forBLESI PSS2EndStaton  PHL
i} At the Baamlines £ infericcs Summing
Chassls at BLA70420 for are saatar &. 2

i [e] Inserfine "A" chain storting plug in BLIS0123 PGS

ard ohserve "A" chain complete and “B" chain

incomplete, “Safety Shutter Closed,” and "SH HF Intlk

OK lights at: P

[1 BL0OB0123for BL 6.3.1 PSS2 End Station 2ol

fil  Aitho Boamlines 5R Inferiock Summing ;
Chassis at BLO70120 for arc sactar &, AR
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Tlilu
ALS Besmiine Surnmatior anc Main Corire! Aoom Storage Ring Fill Radiation intertock
Tasing Procadure

5.0 PROCEDURE, Cont.

Inttials

[0} Femove the *A"chain shorting piug. and insert e "B°
chain sherting test plup in BLOBC123 PGS and chearva
18" chain complete end "8 cheit Incomplete, "Safe
Shutter Closed," snd ‘SR RE Inflk OIC* lights at:
[ BLO6D123 for BL&.3.1 PS32 End Stefion _ﬂ.gé .
GO Atths Beamfings SR Interieck Summing .

Chassig at BLO70320 for ar¢ sector B. YR

f¢] Remove ths “B"chain shorting slug and seconnest
the disconnected interlock eble in BLOGOT23. 250

557 Arc Sector 5 Tests

S [A] Bsamline arc sactor safely shutter and SR RF "A" chain interlecles
[B] Beamiine arc sectar 2afay shuiter and SR RF *B" chain interlccls

13 Baamiine 05.0 PSS001 Tests

[a] Velly shattar and SR RF chains complets at
BLA50123 and BLD70120. }fﬂ{

ib]  Unlosk ths raar of rack BLOSOH. Switch both “A" and
“B* lasl togglz switchas on reer of BLOSO125 to the: lesl
posiion. Observe incamplate chelrs 'AY, "B" "Safely
Shutter Glosed”, and "S8R BF Intik OK" lights at:
fl BLOS0123 for BL 5.0_PSS001.
[i] Aithe Beamiines S8 Interlock Sumrming

®

Chassis at BLO70120 for arc sectar 5. ;Q ';/}
[¢l  Swichbuolh“A" and “B" lest toggle swlishes or reer of
BLO5G128 to the run position. i

[2]1 Beamiins 05.0_PSS101 Tests

fa]  Verily shuser and SR AF chaine comploie at .
21080123 and BLATO120. _iﬁ.,{

{b}  Switch boh A% and “B” test feggla switches sn raar
of BLOSG128 to the At pasiion. Obhsarve Incamplete
shains "A", "B" 'Safety Shutter Closed', and 'SE RF
ik O lights et .
[l BLO50123 for 8L 5.0_P33101. y %7
{lil Athe Beamiines SR Inicdock Surnming

N Thessis at BLOTQ120 far are sesior §.
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‘Titis
ALS Beamiine Summatian and Malo Control Room Slorege Rirg Fill Radiation interlock
Tesiing Procedurs :

5.0 PROCEDUHRE, Cont.

initials
[e] Swich both “A" and “B" les: fopgle switches or. rear of ﬂ
BL0O50128 o the 1un pasition. QQ
3] Beamins 05.0_PSS111 Tests ‘
fa]  Verify shucer and SR RF chains complets at
BL0E5123 =nd BLATO120. _ﬁg_

T 7

6]  Switch bot "A" and "B test toggte svitches on rear
of 21050132 to the test position. Observe incamplete
chains "4, ‘B "Safety Shuiter Closed", and "SR [AF
Intk OK' lights at:

0 B8L0S0123 tor BL 5.0_PSS111. &’;’
[ii] Athe Beamtnes S Inisdock Summing . 2
Chassis at BLO70120 ‘or arc sector 5. 24

fc} Switch both *A” and *B" 1aat taggla swiichas an rear of
BLO50G182 to e run position. Q&

[4] Beamiine 05.0_PS3201 Tests

Taj Vardly shutter and SR AF chelns complate at
BL050123 and BLO70125, a

[b]  Switch both “A" and “B" test topgls switches on rear
ol BLOS0135 to the tesi positior. Cbserve incomplete
chains “A", “2¢ *Bafety Shutter Closed*, and "SR RF

ntlx OK* lights at
[ BLOSO123for BL 5.0_PSSEO, .
[{i] Allhe SBesmiines SR Interlock Summing
Chassls &t BLOT026 for arc s=ctor & _,@;_?_
fc]l  Switch bath "A" and “S* test toggls switchas on rear o° ;
BLOSG13S to the run position. ,Q }L

[5] Beamline 05.0_PS85211 Tesis

fal Verfy shutter and SR RF chaing complete at §
BLO50123 and B 070120. ,ﬁ’ S

iv]  Clsconnect the existing pluy from BLO30123 FGS.
Obsarve incomplete chaing "4' and "B, ‘Safely

Shutier Closed®, and "SR RF Intlks QK" Eotits =t m;}
[ 3L050123 ‘or BL 5.0_PS&8211. T
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Numoer: EG 02-13 |
Ravialon: Rav. 18

Ralor

ALS Beamline Surrmalion wnd Mal Contral Boorn Storage Ring Fill Radiation intsrock
Testing Procadure

€0 PROCEDURE,Cont.

fii] Atthe Resmiines SR Interlock Summing
Chaasis at BLI70120 for ar Sector 5. ) /A

initiats

6] Inser the "A" chaln shoriing lest plug In BLOS0123
PG5 end obsarve “A" chaln complete, "B” chain
incomplote, 'Safety Shutier Closed", and "SR AF
" Intlks OK" fights at:- - 9
OLOE0423 for BL5.0_PSS2T. . A
fii] ArtnsBsamines SR Interlock Summing )
Chassts BLO70120 for arc sector 5. _ﬁ;@_ ]

{41 FRemovi the "A" ehein shoiting plug and insan he 8"
chain sharding fest pheg in BLOSR123 PGS and coserve
*A" chain incomplete, "S* cheln completa, *Safety
Shutier Closed’, and "SR BF Intks OK? lights at: ﬂQ
§  EBL0SO123 for BL 5.0_PSS211. VA
il  Atihe Beamiines SA Interlock Summing
. Chassis BLO70120 fof arc sectar S. Q;P

6] Semove the B chain shorting phig end reconnact
the cisconnected interock cable inte BLO50123 PGS, _ﬁz},i_

{8] Eeamline 05.0_PS3301 Tests

[ Veify shuster and SR AF chains complete ot :
BLO50223 and BLA7O120. @?z

[b] Swixch bof “A° and "B" test tongle switches on resr
of BLOSG141 to tre inst posiion. Observé insomplete §
cheins "A', "B° ‘Safety Snudar Closed", and *5R BF )

sntlk QK" Eghts st

[T  BLOS0223 for BL 5.0_PSS301. _224‘9_

[}  Atthe Beamiines SR Interdock Summing !
Chassls at BLO70120 for arc sector 5. ﬂ}s}l y

[e] Switch both "A" and “B° test fogole switches an ear of
LO5G141 to the win positon. _@‘L

[7]1 Beamline 05.0 PS5211 Tests

{5} Verly shutter and SR RF chairs camplete at N
BLOS0223 and BLO79120. a4

Tl Swiisk both 4" and "B" lest toggle swituies Ok rear
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Raviglon: Ray. 13

e
FELS Beamling Summation and Maln Cortrol Room Storage Ring Fil Radiation imsriock |
} Tag:ir Propedins

s > e

s

8.0 PROCEDURE, Cont. :

indtials
af BLDEG 44 10 the test posiion, Ohservs incomplete
chains "A", '8" 'Safety Shutter Closed", anc "SR AF

Intlk OK lights st
[l  BLOBG223 far BL 5.0_PSSa11. _ﬂﬂé
fill Atihe Baamilines SA Interlock Summing *
Chassis a1 BLO70120 for ure secior 3. y/7a
fe]  Switck bath "A" and "B" test toggle switchies on raar of
BLOS0144 1o the run poaiticn. %

{8] Beamiine 0¢5.3_PSS101 Tests

[2l Verify shut'er and BR RF chains complete al
BLOS0223 und BLOTG120. Jlﬁ;&
{b]  Unilock the rear of rack BLOS0Z. Switch both "A” and
“B" st toggle switches on rear of BLAS0226 to ihe teat
positior. Observe incomplete chains ‘A", “B" "Safety
Shulter Closed®, and 'SR AF Intlk OK' fighs at

[l  BLD50223 for BL 5.3_PSS101. ;39,'{,_
[if] Atthe Seamiines SR imterock Summing
Chassis 2t 8070120 ‘or arc sector &. RV
fc]  Switch both *A” and “B" teat wggle switchas on rear o’
BLOSDZ24 1o ne nun poskion. @

[8] Beamline 05.3_PSS5211 Tests

fa] Verify shutter and SR RF chains complata at
BLOAD223 and BLOTH120. _’1_7;@—_

[b] Switch boh "A” and "B" tes: tongle switchas on oar
of 3L085229 to the sst positicn. Obsarva Incamplete
chalas "A*, "B" 'Safely Shutier Closad”, and *SR BF
Inttk OK" lights st
fil BL030223 for BL 5.3_P8S8201.
[l Ar-haBeamlinas SR irtarlock Summing
Chessis at BLO70120 for aro sector 8. -
fel  Switch both "A" and "B test toggle switches on rear of ¥
BLOS0228 1o the yun position.  Lack the raar of safaty
racks BLOAAT and BLOSQ2.

ad

HES
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ALS Bsamling Summation and haln Contial Room Storage Ring Fill Radiation aterlock

: Testing Prosedure
50 FPROCEDURE, Cent.
Saitials

558 Arc Sector 4 Tests

[A] Bearmine arc sector safety shutisr and SR SF "A" chain Imtarlacks
[B] Beamline v sector salsty shutter avd SR AF "B chain Intatlocks

[1] Beamliine 04.0_PSS002 Tests

18] ¥orfy shuticr and SA BF chains compleie at

B2L040123 and BLO7012Q. é 9;]‘/\-

]  Ualock the rear of teck 2L04D7, Switeh both A" and
'H" tost taggle swiiches on rear of BLO40128 to the test
posilion, Ghserve incomplete cheings *A*, 'B" “Salaty
Shutter Closed", and 'S8 RF intk OK" lights at

]  BLO4023 for BL 4.5 _PSS201. _@‘,\g
[fi] Al the Seamfines SR Interlock Summing "2
Chessis &t 3L570120 for arc saglar 4. Q;ll?:
[¢1 Switch both A" ard “B" test toggle switches on rear of 0
BLI40126 to the run position. _ﬁ,fkn

[2] Beamling 04.2_PS52(1 Tests

fa]  Verify shutter and SR RF chains campiete at '
BLD40123 and BLO7U120. _fglé

[b]  Swilch bath "A™ and "B" fest toggle switches on rear of
BLO40 35 1o the test position. Observe incomplete
chains “A°, "B° ‘Safety Shutter Closad®, and *SR RF
Irtlic OKC™ lights 2

B BLovD23 for BL 4.2_PSSzud. _ggj?_—
il At the Beumiines SR inlerlock Sumniing A1 7
{hassis at BLE70120 for arc sectar 4. _9;2:’ .

fe]  Switon both "A" and “B° tast téggle swichss ant rear of

BLDA0135 io the run pesition. Lodk the reur of salely
rack L0401 J 2.2_

{31 Beamfine 4.2_PSS211 Mini Hutch Tests

[2]  Verly shulizr ard ER AF cheirs complete at /
BL040123 and BLO7012D (23WW2345 summing ohassis) k__zi’.L

o

[b] Atthc beamline £.2.2. mini hutck Intariock conirol
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ALS Besmins Summaion and Main Canlral Ronm Starage Aing Fill Rardiation intedook
'Tesﬁjg Frocedure :
50 PROCEDURE, Cont.
Inttiais

chassls, apen *he interlock control chassis using the
PSS Cartrol Sox Key and zwitch beth *A™ and "B tesl
togole switches 10 tha tast paslilon. Observe incomplata
chaing ‘A%, *B" and "SH AF Intlk OK" iigivts at:
I BL040123 for BL 4.2_PS8211 mini hutch.
[l At the Beamiines SR Intarfock Summing

Chassis at BLO70129 for arc soctor 4. 49;19

fel  Swich both "A” and ‘B test toggle switches in fhe min-
huteh cantrel box lo the run position. Close and lock the
mini-hutct interlock cordrol chassia. _ﬁﬂ_

6.5.9 Arc Sectord Tesis

[A] Beamiing arc sector safety sautter and SR Fi'F *A" chain Interlacks
(8] Beamiine arc sector safety sautier and SA AF "B" chain interlecks

NOTE: BL 3.1 PS31 Is nol in this system and Is not lested.
[11 Beamline 83.2_PSS101 Tests

[8] Veiify shuifer and SR RF cheina compiele at R
BLO30123 and BLG70120. 2

bl  Unlockthe roar of rack BLO3O1. Switch both "A® and
“B" tast taggle switches o rear of BLG30135 lo the test
pasiiian. Quseve incamplate chains "A', "B "Salely
Shutter Clossd, and "SR RF Intlk OK' Hights st

[l BL030123 for BL3.2_PSS101. 0
[iii Afhe Beamilines SM Intarlock SLmming
Chzssis at BLO70120 for awc sccor 3, Lﬂg <
[l Swilch both “A" and “B" test toggle switches on reer of
BLO3C135 t the un position. 2h
{21 Beamilns03.3_PSS101 Tests
{21 Versify shurtar and &R RF chains complets at
BLO25123 and BLOT0120. ¥

[

9 [b]  Switch both "A” and 'B* west toggle switches on roar of
BLO30132 to the test postion. Observe Incomplate
chalns “4', ‘B’ "Safety Shuller Clossi®, sl "SR RF
intlik QK" dahts at:
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PROCEDURE | Pags
T 36 of 37
| Numbes: SS 0215 -

| Revision: Rev. 13 .

Tile H
ALS Baamtine Summation wid Maln Conirel Racm Stersge Ring Filt Rediation Interfock |

Tesing Procedure . )

e Ao

.8

58 PROCEDURE, Cont

Bl

Restore Systems

I
2

§.6.1 Restore Linac Systems

m

&2

El]

. 1 5
[ BLO3D12Afor BL5.3_PSSI0L. 57
[Wf Atihe Beamiiss SR interock Summing ;
Chassi at 51070120 for arc sector 3. g

fe] Swichhath “A" 2nd “B" {est ;oggle awitches on rezr of
BLO30132 w the run positan, .

Beamiine 03.3_P5S201 Tests

[8] Verify chutier and SR RF chains complete af 7
BL030123 znd BLO70120. J@i‘:_

[bl  Switch both "A" ard "B 105t togale awixhas on rear of
BLOZ0124 10 the test pasiton. Qbsarve Incomplato
chains “A", *B" "Safety Snutter Clesed”, and "BR RF
Intlk OKC' lights at:
| BLO30123 for BL 3.3_P5S201.

[ii] Atthe Beamires SH Interleck Summing
Chassis at BLO70120 for are sector 3.

I=1 Switch boih *A” and "E” tast tnggle swilchas on rear of

BLOBNT 28 10 the run positien, Look the rearcf safety ™ , | ]
rack BLO3O1 ) i

Y]
Tiara off and ADMIN loclc BETS-Bt and B2 power supplios. é‘g?—-

Remeve testing signs at visitar slga-in kgs,

Ramove tag from th€e 115 YAC suppiy plug for the nigh
voliage power suppiy and resiore plug to its socket J3 on
the rear of the Hermosa unit 22 110133,

A00

Restare the slaaton gun deck and high vaitage power
supply by remeving circuit broaker 3ag LIG117 CBB
{Hermosz control chassis) P2 lockout.

Swilich she slsetron gur mode control chassis st L0130 out
ai the ‘HV Tes:" positicr. and switch HY west chain switch 87
siom LOC 12 L.C.
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IFPROCEDURE é;lge

Humber: ECCE-IE
Revielon; Roe. 18
£

£LS Besmiire Summatlon and Malo Coniral Roem Starzge Ring Fill Aediation Inzerdack
Testing Pyocedurs

50 PROCEDURE, Cont.

inikiats
[41 A control pane: LICB30 ang switch the control panet to remote
comrol and request e controf Toos (o upsn GTLVVRLL _ﬂ)ﬂ:

51 Retum the S band RiF Moduiator 1 and Madulaor 2 Operale
keys io the respeclive key swlichas.

{81 Remave LOTO atS0251 CB3 Kiystron Drive Amp. @D
5.8.2 Restore SR RF Systems

NOTE: #f one of the AZ kevs has bean removed for AF work, simply
. inzert the Al key irdo (he key ayifnder ar SD25641 key cache.
GCihierwlse, complete stea [1] below. :

[1] inser key &3 into the key aplinds- 21 8025041 kaey cache.
Tum A3 and remove B2 key. Insat 82 atthe rear of AF
power supply crowber cabinet SE0226 and wen it relezse
the ground bar. Move the ground bar \e the Lp position and
remave key A2 [nser: key A2 into ths crowhar cabiines
SE0225 snd remove key Ad. Aelum key Al lothe BF
crowber pontrol reck S025041. _@2_,

5.5.3 Contral of Keys and Test Plugs

Type keyis) Ipitis] returned
Sadety mck snackdoicss padiock key ._..ﬂ_%_

; Shoriing plug for *A7 chain arc sum cassis Input
k Shorting plug for “B" chain arc sur erassts inpu
Archive SR Search BTS Area key

Archive SR Search RF Area key

Archive 5A Search SR 4-3 Ares key __I__

Mini Hotoh Box key 17

5.0 APPENDI

Termperary Clip Accourtahility Sheet, from EG 02:02
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Appendix O: EC 02-15 test history (from R.Jones)

December 15, 2005
EC 02-15 Test History

Below is the entire test history of procedure EC 02-15, “ALS Beamline Summation and Main Control
Room Storage Ring Fill Radiation Interlock Testing Procedure.” The supervisor, if involved, is noted
in boldface type. The test was performed every 6 months until 2001, when EC 02-15A, a functional test
(based on the larger “full” test), was created — once a year EC 02-15 is performed, followed 6 months

later by EC 02-15A. The interlock system was designed by Art Ritchie. The history below 1s ordered
from last test done to first test done.

Test Date Lead Tester Assistant Testers

11/26/05 Rosado ' Colston, Sawada, Pearson

11/1/04 Vinco Rogoff, Holzer, Kozy, Sawada, Kuneli
10/6/03 Kuneli Rogoff, Colston, Rosado, Vinco
9/30/02 » Gregor Kuneli, Foéter, Nhan

7/30/01 Gregor “Colston, Vinco, Holzer, Cole, Sippio
8/14/00 | Gregor Mueller, Nomura, Gregoire, Jefferson
1/18/00 Gregor Mueller, Jefferson, Kuneli

7/6/99 Gregor Mueller, Dwinell, Nomura, Slater
12/7/98 Gregor Mueller, Nomura, Casey

6/22/98 Gregor Bolin, Casey

12/15/97 Gregor Bolin, Mueller

5/2/97 Gregor Bolin, Samuelson, Jones

11/19/96 Gregor Mueller, Casey, Bolin

5/13/96 Gregor Bishop, Wolfe, Ybarra

10/18/95 Photos Pusina, Jones, Wolfe

3/20/95 Stricklin Ritchie

10/3/94 Gregor Mueller, Ackerman, Linder,

6/13/94 Stricklin Linder, Ritchie

4/11/94 Gregor Linder, Ritchie, Stricklin

11/18/93 | Rogoff Stricklin, Linder, Ritchie

10/14/93 Stricklin Hauck, Burch

9/23/93 Stricklin ' Hauck, Collins

Note: 1993 and 1994 have tests done more frequently than every 6 months the ALS was
still commissioning the machine at that time.

Researched by Rita Jones, ALS Procedure Center Manager. All original tests are in my office, Bldg. 80, Rm.
160.
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Badge Event Report

REPORT LIMITED BY DA

TE, READE

A Ady AN MRS

R

81 entries were found matching your search criteria.

[ DATE/TT

R LNAME | FNAME |BADGEID %ng STATUS| DEPT
l11/26/2005 |RICHARDS 1551203037 00022 ENGINEERI
£100:0025  |ON DAVID 99 o ACTIVE 1ng }
Y ENTRY
1-4-0:6-  §
Bl 11/26/2005 |RICHARDS 1551203037 00022 |, ooro (ENGINEERI 1987
§00:08:43 |ON DAVID 99 0 ACT NG SECTOR #
’ , #4
;- . i{‘;ﬂ%’fm 39-6-1:6-
: 2 5 203863
{111262005 |6 FENG 1551203865 |00638 | M ekmown 1990
§00:15:48 06 3 08/31/200 LOBBY
: p | ENTRY  {
: ACTIVE e
N . - expiration : -
 11/26/2005 1551200528 71038 |° LOBBY §
003318 [POLMAN - 1JOS 14 < SO INTERIO §
: 9/200 wor 0
' 6
ACTIVE 10.6.1:6
: . expiration -
% gl 2
11602005 | o FENG 1551203865 00638 | Unknown 11990
B 00:40:57 06 3 08/31/200 LOBBY |
: p ENTRY
1-4-06- §
Bl 11/26/2005 |[RICHARDS 1551203037 {00022 ENGINEERI {1987
l01:35:53  |ON DAVID gg 0 ACTIVE Iyg SECTOR §
w4
ACTIVE I
expiration ) 3
N&/? A - &
;v (1);{62{;905 POLMAN 1108 5151200528 ;/'1038 : ALS ]13 ;1.6 /80
| it - 03/09/200
: 6
| ACTIVE 19.6.16. &
: z agss ~o |EXpiration IS
! 2 ¢
[|11/2602005 | o PENG 1551203865 |00638 | Usknow 1990
8 02:33:05 06 3 08/31/200 LOBBY §
i 6 ENTRY ,
1 1-6-16-
112612005 1524800144 00384 80-107 4
§ OO lCOLSTON  [RONNY AL |27 ACTIVE |Unknown  |ALS
§04:44:30 | 14 3 :
: CLEAN 1
ROOM
i
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011262005 [RicHARDS pavID  |1551203037 [00022 |, . [ENGINEERI ]13‘ 3'1(%90
105:07:51  |ON 99 0 NG i

B11/26/2005
fl05:11:57

RICHARDS

DAVID

1551203037
99

00022

ACTIVE

ENGINEERI
NG

1-1-0:6-
LOBBY ¢
EXTERIO §
RDR

1-1-0:6-
1111/26/2005 |RICHARDS 1551203037 00022 ENGINEERI |LOBBY §
§105:12:00 |ON PAVID 1o 0 ACIIVE g EXTERIO §
: RDR &
5 1-1-1:6-

1 11/26/2005 |RICHARDS 1551203037 {00022 ENGINEERI |LOBBY ¢
§105:15:35  |ON DAVID — lgg 0 ACTIVE g INTERIO £
! RDR

¥ 11/26/2005
005:17:42

RICHARDS
ON

DAVID

1551203037
99

00022
0 -

ACTIVE

ENGINEERI
NG

1-1-1:6-
LOBBY
INTERIO
RDR

B111/26/2005
1107:36:37

KETTELER

GUIDO

1551203031
11

01117

ACTIVE
expiration

02/20/200
6

Unknown

39-6-1:6-
1950
LOBBY
ENTRY

F11/26/2005
1107:36:55

KETTELER

GUIDO

1551203031
11

01117

ACTIVE
expiration

02/20/200
6

Unknown

1-2-1:6-
SOUTH
DR, COL
#3

11/26/2005
107:51:36

ROSADO

PETER J.

1516961123
70

21575

ACTIVE

Unknown

1-6-1:6-
80-107
ALS
CLEAN
ROOM

1-1-1:6-
11/26/2005 |[ROTENBER 1541282267 (27545 |, LOBBY
08:07:50 |G ELI 16 1 |[ACTIVE |ALS INTERIO
R DR
e
;; 1-6-1:6-
11112612005 ANGELIC [1541122727 |80067 80-107
112 PEARSON 2 067 \ACTIVE |Unknown ~ |ALS
082331 L. 65 2
; CLEAN
ROOM

1111262005
- #]08:26:18

MARCUS

MATTHEW

1525440588
79

00425

ACTIVE

Unknown

1-7-0:6-
1093A
ROLLUP g
MAN DR 3

1111/26/2005
B|08:40:31

PEARSON

ANGELIC
L.

1541122727
65

80067

ACTIVE

Unknown

1-6-1:6~
80-107
ALS

OT BWAN
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CLEAN
ROOM

I

[ 11/26/2005
fl08:54:14

PEARSON

ANGELIC
L.

1541122727
65

ACTIVE

Unknown

1-6-1:6-
80-107
ALS
CLEAN
ROOM

1-6-16- [

' 80-107
112612 5
112612005 | pGros MRk |1324800155 138880 1\ orivE |ALS-USERS |ALS

08:55:24 08 3 |
;: CLEAN
ROOM
[/ 112612005 ANGELIC |1541122727 |80067 ] 1-4-1:6-/80 §
0005246 [PEARSON  p 65 o,  |ACTIVE [Uknown  Ipp ;
, ACTIVE B
L1 expiration 1-3-0:6-/10 ¢
| 262005 IkerTELER |GUO |13t [T Unknown ~ |DR ‘
| 09:27: 02/20/200 HIBAY

6

11262005
f1109:28:57

ADANIYA

HIDEHITO

1551203863
70

00957

ACTIVE

Unknown

1-5-1:6-
WEST
EXTER §
DR,COL# &
17 :

111/26/2005
1109:56:21

MARCUS

MATTHEW

1525440588
79

00425

ACTIVE

Unknown

1-6-1:6-
80-107
ALS
CLEAN
ROOM

H11/26/2005
10:28:35

SAWADA

MICHAEL

1516640628
29

28475

ACTIVE

Unknown

1-6-1:6-
80-107
ALS
CLEAN
ROOM

B 1126/2005
110:30:06

SAWADA

MICHAEL

1516640628
29

28475

ACTIVE

Unknown

1-6-1:6-
80-107
ALS
CLEAN
ROOM

1112612005
110:39:56

ROSADO

PETER I.

1516961123
70

21575

ACTIVE

Unknown

1-4-0:6-
1987

SECTOR &
#4

B 11/26/2005
[l10:54:50

LE GROS

MARK

1524800155
08

58880

ACTIVE

ALS-USERS

1-6-1:6-
80-107
ALS
CLEAN
ROOM

11/26/2005

PNCADN

PETER T

1516961123

21575

ACTTUR

TInlrnaam

1-6-1:6-
80-107

AT Q
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ALS
CLEAN
ROOM
1-5-1:6-
| _ ) WEST
|70 lLaRABELL |(AROLYN (3120093 | 22855 |\ oTivE |aLs EXTER |
gll2e6 : DR,COL# §
: | 17
112672005 ANGELIC 1541122727 |80067 1-4-1:6-/80
l11:28:07 PEARSON L 65 5 ACTIVE |Unknown DR
| o,
5 26/2 9 =
112612005 | oo |y anmEng (1541122825 01072 | sknoun  |LOBBY B
L 11:42:50 26 5 EXTERIO &
01/03/200
0 RDR
i 2005 2 :
11060005 |6 anmn 1541122825 01072 Usnown  [LOBBY
11:43:02 26 5 INTERIO §
01/03/200
- 0 RDR
: g((;iration 1-1-1:6-
| 112612005 1541122825 (01072 | LOBBY ©
11:43.06 |PHANG |YANFENG | 5 | Unknown \porepio §
: 01/03/200
) RDR
B11/2 5 :
11061005 |6 yanreng | 1541122825 (01072 | Uniaowa  |LOBBY B
| 11:43.00 26 5 . INTERIO §
01/03/200
s RDR :
; 1-2-1:6-
[ 11/26/2005 1541122713 00352 SOUTH
|| l.i.55  |FEDOROV |aLEXEI (13 2 |ACTIVE aLs-users [OUTE
3 ;A
: . 1-3-1:6-/10 §
11262 2
e 200 |coLsTON  [RONNY A, [as00ias 903%% |ACTIVE |Unknown  |DR, COL
T #21
ACTIVE [15-1:6-
. . |expiration WEST
202005 Iktrz JANOS  ||331200923 6660 . ALS-USERS |EXTER @
1157 06/30/200 DR,COL# &
6 17 -
, 1-5-1:6-
;f; WEST
2005 2
E{gg{;go: ADANIYA  |HIDEHITO ;351“03863 (6)0957 ACTIVE |Unknown  |EXTER §
| 120 DR,COL# §
: 17 #
11/26/2005 runGr 1541282232 00836 |° LOBBY §
125231 |PONG CHUNGLL |43 7 L 11aman ALS-USERS |\ n\ERIO
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11/19/200 ’1

RDR
6
, ACTIVE
expiration .
9 5412872232 4146
g{gg{égos DONG CHUNGLI ég"‘g'"“ 30836 : ALS-USERS JIDRI‘S/SO
b Lo 11/19/200
6
1-5-1:6-
H11/26/2005 CAROLYN 1551200523 |22855 WEST
55555 |LARABELL |7 5 T |ACTIVE |ALS EXTER §
12 - DR,COL# §
17
; 1-5-0:6-
WEST
11/26/2 5
oy [tEGROS  MaRk  |1524800135 SB880 |, orryp |arsusers |NTER B
12> | DR,COL#
| 17
1111/26/2005 2
H|11/2602005 | cHUNGL] |1541282232 |00836 | ALS.USERS |LOBBY
H13:13:16 03 7 INTERIO
: 11/19/200 ,
, RDR
6
! ‘ 1-6-1:6-
112612005 1524800155 |58880 80-107
| 5.5 |[[EGROS  [MARK or ; ACTIVE |ALS-USERS |ALS
g CLEAN
' ROOM
: 1-7-0:6-
811/26/2005 1551201529 30295 1093A
3:51:06 |SHUH DAVIDE. g9 1 ACTIVE |ALS |roLLUP B
MANDR |
1-5-0:6-
WEST
2
Ll}%g/?gos SHUH DAVIDK. 551201529 ?0“95 ACTIVE |ALS INTER  §
| 14:02: DR,COL# g
17 '
_ 1-6-1:6-
111262005 ANGELIC |1541122727 |80067 80-107
f1303; [PBARSON |7 P ACTIVE |Unknown  |ALS
1438 : 2 CLEAN
: ROOM
1 11/26/2005 ANGELIC |1541122727 80067 1-4-1:6-/80 §
ES:I 6:00 PEARSON L 65 2 ACTIVE |{Unknown DR =
' 11/26/2005 ANGELIC |1541122727 |30067 1-4-1:6-/30 §
15:18:24 PEARSON L 65 5 ACTIVE |Unknown DR
B 11262005 | KIYOHISA |1526881250 00673 | Uniaown [LOBBY
115:22:08 ARA 47 5 EXTERIO B
: 04/30/200 R DR
f p
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: 1-1-1:6-
1111/26/2005 ANGELIC |1541122727 |80067 LOBBY
His245  [PEARSON 1y 65 o |ACTIVE \Unkmown  Inorerio
' R DR
g{‘;&‘t’fn 1-2-1:6-
112612005 |, KIYOHTSA | 1326881250 100673 | Unknown  |SOUTH
015:29:10 ARA 47 5 DR, COL
g 04/30/200 3
, e .
: 39-7-0:6-
f11/26/2005 ANGELIC |1541122727 |80067 | . . ~ 1993
115530 PEARSON 65 2 ACTIVE |Unknown 17,77 wa B
Y ENTRY §
. ) 52 25
011262005 |0 lervomsa 1526881250 (00673 | Unknown 10934
l15:39:08 47 5 04/30/200 ROLLUP §
e MANDR §
! 11/26/2005 1541122714 |00519 1-4-1:6-/30
| 1co0q0  |sTPPIO ANTHONY |2 p ACTIVE |Unknown |
: . 1-3-1:6-/10 §
iéﬁggg“ SIPPIO ANTHONY ;34”22714 20519 ACTIVE |Unknown  |DR, COL
g 10 #21

ACTIVE 116
11262005 | o GREGORY |1541764295 |01033 |SXpiration Unlown LOBBY
§17:27:00 W, 33 4 : INTERIO
: 12/31/200

5 R DR
‘ ACTIVE
112602005 | o GREGORY |1541764295 |01033 |SXpiration N 1-4-1:6-/30 §
1117:33:28 W. 33 4 ' DR
: 12/31/200

5
: 39-6-1:6-
111262005 1551200512 {00222 1990
l17:41:11  [FAKRA - ISIRINE 1% 7 |ACTIVE \Uskmown ¢ gy
ENTRY
1-2-1:6-
l11/26/2005 1551200512 {00222 SOUTH
174130 [FAKRA S SIRINE % g |ACTIVE [Unkwown \pp "mop
: 5
: g;g\t’fn 1-1-1:6-
H111/26/2005 1526881222 00633 |° |LOBBY
ll17:42:10 |ARAK TOHRU 15 9 ; Unknown | porRio
11/14/200

p R DR
; ACTIVE 7
Blii262005 |, 1526881222 00633 |PIAMOM) 1-4-1:6-/30
| 74010 [ARAKIT TOHRU |7 o . Unknown | =
11/14/200

A
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|

g
: 1-2-1:6- §
l11/26/2005 < |1551202676 |77023 SOUTH
1,503, |RUDE BRUCES. | 5 ACTIVE |ALS DR, COL

i

Fi -

L(11/26/2005
118:33:11

SIPPIO

ANTHONY

1541122714
79

ACTIVE

Unknown

1-6-1:6-
80-107
ALS
CLEAN
ROOM

ACTIVE te.

B - lexpiration i :
11/26/2005 |, ALEXAND |1551203863 [00934 |" LOBBY &
119:03:25 |ROUPRINE {ppp 02 o [ Unknown  |nirepio §
_ 09/30/200 .

; RDR

ACTIVE 1-1-1:6-
: n expiration : :

2 28272 ¥

[l1525729% Ipon CHUNGLI | 241282232 100836 . ALS-USERs [[OBDY
| 19:07: 11/19/200 - INIB

. RDR
| ACTIVE q
19 ., |expiration . RWWTY
g{%g{%gos KoupRIs [ALEKAND |1551203863 00534 [ Uniaown L1680
- : - 109/30/200

6

i111/26/2005
19:24:47

RUDE

BRUCE S.

1551202676
60

77023

ACTIVE

ALS

1-2-1:6-
SOUTH §
DR, COL" §
#3 "»i

|
I
¥
|

B 39-6-1:6-

e 11/26/2005 1541122713 {00352 ' 1990

[ 20:44:51 FEDOROV |ALEXEI 36 5 ACTIVE |ALS-USERS LOBBY

ENTRY

. 1-2-1:6--

1 11/26/2005 1541122713 (00352 SOUTH

121:1003 FEDOROV |ALEXEI 35 5 ACTIVE {ALS-USERS DR, COL

; #3

_ 1-6-1:6-

11/26/2005 1541122714 {00519 80-107

1213211 SIPPIO ANTHONY 79 4 JACTIVE |Unknown ALS

/I CLEAN
ROOM

: 1-3-1:6/10 &
9 9 A
|1 1/26/2005 |y ANTHONY |1241122714 100519 |\ e |nienown DR, COL 8
013403 79 4 DR

1 - 2

i | 1-1-1-6-

| 1112612005 1541764286 50720 | . LOBBY
230730 [PETERKA  DARCYS. |3 > ACTIVE |ALS oo
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REP.

02

expiration

09/30/200
6

Wednesday, 18 Ja

nuary 2006

LOBBY [
INTERIO £
RDR

111262005
823:14:52

KOUPRINE

ALEXAND
REP.

1551203863
02

00934
9

ACTIVE
expiration

09/30/200
6

Unknown

1-4-1:6-/80 §
DR *

[l 1112672005
[23:17:08

SIPPIO

ANTHONY

1541122714
79

00519
4

ACTIVE

Unimown

1-6-1:6-
80-107
ALS
CLEAN
ROOM

l11/26/2005
f23:18:36

SIPPIC

ANTHONY

1541122714
79

00519
4

ACTIVE

Unknown

1-3-1:6-/1
DR, COL
#21

Copyright © 2001-2003 GE-Interlogix |
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2001126 144852 -

RIS I26 48232

.-« 20051136 1448352

‘GIST 136 14:43:52
ST 126 14:48:52
20D51 136 14:48:52
205116 (k52
20051136 14:4R:52
FHISLE (D52
20051124 144852
20051126 14:448:52
20051126 [4:48:52
20051125 14:48:52
20051136 144832
20051126 12:48:52
20051126 1418:52
20051126 1=A4B:52
20081138 11832
200511234 1€48:52
20051128 14:48:52
23051125 <4832
A0S 136 1£:48:82
D126 14:48:52
20051 126 14:48:52
30091126 14:148:52
2031138 14:48:51
0051126 144851
35051136 14:48:51
2E03( 126 14148:51

DI51126 14:48:46
Z0ISTITA 14:06:32
20051136 14:44:3G
wustize 1ddtsn
20051126 14:41.37
20051126 L4:AL:3T
20051126 14:41:57
20051126 14:41:57
0051127 14:38:03
20051126 14:37:55
20051126 1407821
20051126 14:26:1Q

200511245 34:33:50

20051125 1455
20051128 14: :LDS
0S112S [i31:08
22031126 145108
20057126 14:31:08
UMIET26 {4108

JD033.26 14:31:08
20051.26 14:31:08
0051126 14:50:54

252
252
252
253
52
140
140
148
138
139
.J

59
138
hicy:|
139
139
155
13¢
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Appendix Q: ALS Event Logger data related to incident 7.3

FINAL

SR13C__RRPERM_t 11l
SAOSC_RIPERM_BMLI
SRoSC__FEVALS BMIA
SRO8C__FEVADY BM1d
S0 REPERM_ A3
IC3_BOE_RSS_RUN_MODH
SRUTG__FhVAUS_PMI4
SROGC___FEVACS_BMI4
1C8_BLOS_Lps RUN_PMT
SRO5C___RFPERI_BMI3
SHOSC__FGVACS pM14
SRO4C___RFPERM I3
SRO4G_ TEVACS_DMI14
SRO3S__VACSUM _BMIE
SRO3S__VAUSUB_DR1S
SRO3S _ VACSUM BMiZ
SRO3S__VACSUM BMI1
SROSY  VACSUM_BMOY
SRO33___VACSUM_BMDS

I

AY_DERM_GK
RE_ZERM_DX
FE_VAC_SUM
FE_VAC_SUM
RF_PERHL_OK
call - PV o107
FE_VAL sUM
FE_VAL SUM
onil - BV D026
R¥_PERM_GIC
FE_VAC_SUM
KF_PERM_OK
FE_VAC_SUM
SEC 2 COMPLETS
SEC 4 COMPLETE
SBC 7 COMILETE
SEC 9 COMP_ETE
8EC 11 COMPLTTE
SEC 12 COMPLETE

1cs BLDB _SR_RF_] PMY coil - PV 01025

SRO3S__ VACSIN BM:5
SI12C FEVACS_DMI4
SR11C__ RFPERM_BMII
SRIIC__FRVACS BM14
s210C7_FEVACS_BMI4
SROGC__REFERM_BML2
SROAC . FEVACS BM14
SBO2S_ PINGRA_BMID
SRDIC FEVACS HMI<

l

SRINT__ 1G] BMM
SROW CZIEMP_BMIS
SROIS__ CLTEMP_BMIS
LTB HY 515 0]
LTO_ 8BS BN
LTB___BlL___ EMO3
LTB___ Bi_ BMOT7
LB B: BMOS
|ROATT__YQ1__ ol
SRO4U__IG1_ BMOI
SRIES__PIINT__BAdO1
SRA3S . PSINT Baf

l

l

SEC 5 COMPLETE
FE_VAC_SUM{
RF PERM OK
FE_VAC_SUM
FE_VAC_SUM
RF_PERM G
FE_VAC_SUM
PINGER,_ATR

_VAC_SUM SR QPENED?

10 QAUGE!L ON
CAV 2HTR OY

CAV | HTR OY
PS_READY MON
SAFETY_CRAIN
¥5_READY_MON
BI_MAG_TNTLE
PS_CNTRL_PWE_MON
10K GADGEL ON
TON GAUGET GN
HVES VVT RANAATR
OVPS VI FAN/AIR

TCS_RLAB2 1GIDlI OR  «oil - PV_QL107
1S BLQEZ IG101_OK - coil - BV 2ULLTT

SRO3S__ MSTINT_BMDO
LN____ MD2INT_BMIO
1IN MDITNT By
50, HY____ BMIO
EG HIR, HMUK
oG ITR____BMO3
EG HIR__BMO2
BQ___ ATX | mMIS
ki AUX_ Tasiic
N MD:_RE_BMI2
iN MIDT_RE_HMO2

LTD "VGLLT BMI3

PIRS SAFLETY 1

P.RATETY 4 MON.
PSAFETY CHAIN A
GURN_OPERATNL. BNi2
HEATER_ROY
RF_TEST_OFF
AV_TEST_UFF_BM
RE_TEST_BM

GUN OPERATNL_BM)
RETESTON

RF TEST OW

TVE LAMD ON
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FINAL
SRODU___IGI__ BMO3
SREFC___HCSD1_ Bving
SRIDU__ IGi_ BRMGI
SRIDU___IG.__ BMD3
SROSU___ 10T 13M03
SROSU___IGI___ BMD32
SHOSU_ IC1___ B3
SROYO___IGI___ BMDS3
GTL____VVRI_ BMlLl
CTL___VVRI__ BMMid

SROIS__LBLIKR_TMOS
SRO3S_LBLIKR IM07

EG, HIR MR

EQ AUX__ BMI3
EG____AUX___BMID
LN MD1 RF_paan?
EG HY A9
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EG HTR___AMO2
LN MDZ_ BT AMY2
IN WMOINT_BAI9
LN, MO UNT B#Ig.
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BIS____Pz__ BMO9
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BTS___B:____BMIS
BTS B il
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BTS___DBl___BMOT
BTS____Bl____ BMas
BTS__ Bl____ p&@s
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{ON GAUGE. Ui
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- -7
TesT enbel !
VALVE IN LOCAZ
OTL VVRLRDY -
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LOCAL OFF
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AC PHASE_LOSS
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AR
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AC OVER_CURRENT  §, & )
SCR_OT s
ART-0 Ko sEers 259
GND_FAULT_KELAY 02 07 e e

MAGNET_WATER_FLO
SMOKD_DEVC_ALARM
DC_CVER_CURRENT
SAFETY_INTLK
DOOR_INTLE
MAGNET_OT

CNTRI PRR_ON_MON
REMOTE CNTRE_ON  BL & B2 TRIT

.
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SROTC___FCSDI_BMOG

SROSS__ MBTINT BMD0
SHOES_ MSTINT, BMOY
SNCIS_ MYTING BSUY
SRC3S_ MSTINT BMm9

SROIS___MSTINT 3Mas

B473 P51 RES KON MMT

8R0S METINT_BMos
SRS MSTINT AMOY

SROSU__1G1___ BMM3
SROGTT___IGI___ EMa
SRO55__ MSTINT BMDD

SRU5S__ MSTINT_BMOY

52035 MESTINT RD9

SRIAS
SRO3S__ BASTINT_BA09

SRS MSTINT_AMGS
SRO3S_ MSTINT 3609
SRO3Y_ MSTINT, IMOS
SRASS__RTFMODE_BMIz
SR038__ MSTILK_ BRI
SRO3S__MATR.E_BM12
SROSY_ MYTILK BMIT
SRI38___RFCONT. BMId
SRA3E_ MSTINTG BHOY
SRI3S_ MSTINT_BMDE
SH538  MSTINT BAMAT
SRAIS___MSTINT_PMO6
SIS MSTINT BMOIS
SREIE_ MRTINT Bbiod
SROIE__ MISTINT BMO3
SREIS_ ML INT_HML
SRD3S__MSTILE_BMIS
SRO3S__ MSTILK aMid

SROSW__ 1035 BMU3
SROSW_IGI___ BMD3
SROGU™_[Ci___ RMGS
SRO9U__IG1___BMO3
SROSW @l BMO3
SROSW___iG1_ BM03
SROETT__TGH___ BMO?
SROBU_IG1__ BMD3
SRIZU__Ial__ BMm
SR12U__IGT___BMO3

!

1CS_BLOR3 FRSIDL BRES TRLY CL

FINAL

MSTINT BM09 °

'S INTLE_OK
PURS SAFRTY 1
PERS SAFRETY L

PICRS SAKRTY 1
PERS SAFETY 1

PERGBAFDTY 1

cnil - PV JOIRE 73 KEYLD ONLINE

PER&SaTRTY 1

PORS SAFETY 1
ION GAUGEL ON
TN GATIGEL ON

FERS SASETY 1

PERS SAFRTY L

PERS SABETY 1

PERS SAFETY
PERS SAFETY I

PERS SAFRTY 1
PERS SAFETY 1

FPLRSSAFETY 1

SERF MIGDE ROY
CAV 1&3 VACINT

THLLDOWN CARLE

FERMIT 3F

SRRF RF RDY MON.
FIES SANITY
PEBS SARETYZ
BEAM PROTECT |
BEAM PROTECT 2
RF SAFETY 1
RFAFETY 2

FDR RF INT

FIIZ COGLING N1

CAV1 COOLING INT
CAV2 COOLING INT

ION GAUGEL ON
TON GAUGEL ON
IOH GAUGEL O
I0N GAUGE. O
QN GAUGE. ON
ION GAUGEL O
TON GAUGET ON
ION GAUGE? O
TON QALIGERY OY
IO GAUGEL OX

TEST

TEST

TEST

TEST

27 ML TEC

._.I"' 5":'25:'-‘,;& s P
) s
jost LE presed

L

¥

NOTE: PILL WOBE (helow)
codl - TV 01033
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Appendix R: Initial summary of all three incidents

ALS Shislding incidents Descriptions and immediate Actions

Rudiution Hutch fustaliation — Sepismber, 2005
On September 19, installation of the beamline 12.3.2 radiafion huich was scheduled o begin. An
ALS work permit was posted at the joh site. One item called out in ihc pormit was the
reguirement for & Shielding Change Form io be filled oul when the adjacant lutch shielding was
ta be modificd,
Gn S:pl:mh-:f 20, the contraceor requested cntry into the adjecsnt fustch (which was allowed
since the hoteh was accossible at the ime). The coatractor then began removing shielding, which
wee vol allowed since the Shielding Change Form had ot been completed, and the cntire
beamline had noi been taken offiine, as called for in the Shielding Contral Pracedure. As s00a o5
the beamdine suientist realizad the shiclding hed bown removed, he arranged for the boamline to
be taken oiilite, and the appropriste procedures, including verification of the shielding belore
bringing the beambine online, to be followed, The Powonnel Sufely Shutler for the beamling was
closed at all imes wheo the shicldiag was removed, precinding any rediation fom being
! introduczd in the beaaline,

The root cause was identificd s poor control af outeide contractor activities.

Immediale actions talzen included:

1. Diafied and ficld-icsted n additianal wark parmit page specifically for ourside
coniraclors, Wwith stop points, safety requiremeniy and reswrictions, and “read and
understaod” signattss. -

2. Instailation af the next hutch required continusus presence of knowledgaable ALS
personuel as a fleld test,

AMonecliomaior Brclasere — Doluber, 2085

On Ccteher 15, a momentary power interruption caused problems for the monochromator on
beamling 4.2.2, which reqguirad openiag the shiclding surrounding the monocehromator for repeir,

Omn Qctober 14, the PI requested the Tamper Prool Screw Removal {1FSR) tool from the Control
roam to remove the shiclding te perform the repairs, The Shiclding Cantrel Foan was not
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completed, and the beamline had not beem taken offline, us cailed foc in the Shielding Coatrof
Procedure, On October 17, the PT ance again requasted the TI'SR tool, wo roplace the shicldmg.

On October 18, the Pl requested that an ALS Beambine Coordinator key the beamline oaline.
The Beamtbine Coordinator realized that the beamline had never been saken oftting, and
immediately vesified that the moneshromator shiclding was in place, and completed the Kay-
Basble and Shiclding Control Procedures. The Persanuel Safety Shutter for the hearnline wes
closed st a1l times when the shielding was remaved, preclvdmg any rediation frem being
inrodneed in the beamline watid after the independant verification of the shiclding.

Trunediare eetions taken included:

1.

6.

All Operitors wers reminded 1o verify that the beamling is taken offling und the Shiclding
Cuntrol Form is filled oar before roleasing the TPSR tool. This was reinforced by
providing 2 scparate loghook for the TPSR taal, with chockbuxes indivating the shove
venfieation

An ALS AW-Hands meeting (end two makeup mestings for those who could not altend)
was held to go over the shielding incidents, emphasize the eritical pature of shietding
changes, and solicit sugpestions far impravements,

Following the All-Hands meeting, ALS managemen! decided (o firther restrie the use of
the TIPSR toal, so thet designaled ALS staff members would contral the actusl useof the
tool. v

The Laboratory Dircctor mel with the ALS Acting Director and Deputy Drirestar la
discuss the incidenls, A

The Laboratory Radistion Sefety Commilles sgreed 1o establish a suboommirtee to

revicw and investigate the recent shielding control insidents & the Advenced Light
Source (ALS). The charge includes, *... sssesa the elfictiveness of current shielding
contrel procedures, cagincering conlrols, training, EH&S staff support and ranegemeant
oversight ss needed ta develag proposed comrective activns tu prevent the likelihood of
rectinience.” The subepmumittes held its first meeting on Decamber 2, 2005,

A furihor ALS All-Hands mesting was held the Leboratory Direclor, to seinfores the
critical impoctance of safety at the ATS.
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7. The ALS Acting Dircetor asked the Lahoratmey Director 10 convaens an cxternsd wwview

commitees (with sxperts from sther DOE synchrotrons) {0,

¢ Revicw RSC intemnal Tncident report and corrective actions.

e Raview the radiaten protection program at the ALS, with perticular artention to the
shielding comirul mdicies, poocednres, and practices.

¢ Examins the shiclding conirol vialations aver the izst several manths and reconimend
changes ta the pragram to minimizs the likelitood of similar incilents in the [uture,

= In particular, review the praclices et the tand -ray beamlines for protestion ffom
radiation, and, iEneenied, recommsnd chimges o provids & higher level alpratsction.

Tulariock Fost — November, 2005

Qo November 23, an ALS Beamline Coardinator comrectly ioak hemmling 7.3.1 ofine for
shielding reraval, following all appropriate procedures. During 2 roudne inteclock st on
November 26, the RF (Radio Frequency sysiem ) interiock apparently tripped un this beamline's
Radiarion Safcty System chassis. This irip wes nat ezﬁcigared by our ptﬁccdums, mnd therefore

{ . the prooedure did not address how o clear the trip. Ths beamline was braught antin Lo clear this
1rip, and allow the tesr to comiinue. NDiving this nterlock weet the ALY was skt down for the
Thenksgiving haliday. On Monday, November 28, the ALS bogan = hwo-day maintenancs
petiod, with beam not schedwled for wser opsrulions until Tuesday nipht at midmght.

"On Tuesduy, Novernber 22, about 10:00 am, an ALS Beambine Coordinator wes checliting over
{he beamlines which woald need to be brought back ouline [or user operations, The coordinmar
notised thet the beamline hud niol been taken offline, He immedixlely taok the beamding ofline

" [which then requires verification of the shiclding before bringing the beorulins onbine) and
notified ALS manngement, The Persanme] Safery Shurter for the beamline wus clased al all tines
when the shiekding wes ramoved, preventing any radiation fom being present in the beamline. .
Tinwnediate actions faken focluded:

1. Tho ALS Deputy Trvector notified the ALY Congol Room that oo beam was 1o be
allowed into the storage ring ot explicitly authorized by the Deputy Direcior,
Conditions io allow beam inclsded:
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- s Audit ail open shielding contsol farms o ensure the beamlbines ar actually
' offfine.
s Tndependent verification of shislding replacement for any opon shiclding canirol
foums. .
The ALS DNegoly Directer suthorized tle introduction of beam into the scoragsrim_z. and
the beamlines wers enabled following verification of the above conditious.
2. - Farther shickding changes wers suspended until shielding confrol procedurcs wers
modiifed, and reviswad and opproved by the Laboratary Radistion Safety Conmnitse.
3, The Labarsiory Threclor met with the ALS Deputy Diector, Associate Beanline
Scienrist and Beamiine Cnordinator to discuss s incident.
4. The taierlock pracedere is nol o be used wotil further review and approvsl.
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Appendix S: 1997 PIT report

LAWRENCE BERKELEY LABORATORY
ADVANCED LIGHT SOURCE ° ESG
Bldg. 2 Room 2-431 Extension 7730

MEMORANDUM
To: - Ben Feinberg

From: Process Improvement Team
Re: Beamline Review Process

Introduction

The Process Improvement Team (PIT) has solicited recommendations from a
broad spectrum of the ALS staff on how to improve the beamline review process.
This request was enthusiastically met with an impressive list of well-thought-out
suggestions. In general, three necessary improvements to the beamline review
process became immediately obvious. First, a greater seriousness in reviewing
beamlines is needed by all those involved; a laissez-faire attitude seems to have
become prevalent, with ALS guidelines not being followed. Second, education of
ALS personnel in radiation hazards particular to synchrotrons is necessary for all
those building and working at the beamlines. Third, a one-time introduction to
the entire beamline review process for ALS beamline designers/builders is
necessary. A great deal of confusion about the $tages and purposes of the review
process exists. More specific proposals that need to be adopted are enumerated
below.

General Improvements

1. The committee discovered a number of critical topics that were treated at an
almost folklore level. Neither engineering notes nor guidelines exist on multiple
critical items discussed during the review process. Design criteria/ guidelines,
similar to what has been done for gas bremsstrahlung shielding, need to be
incorporated into the ALS Beamline Design Requirements guide (PUB-3114),
along with the criteria for a drawing/description that can be used for verification
and the required signoff procedure. The guidelines need to include:

a. hutch construction, including consideration of focused beams.

b. direct synchrotron hazards and shielding requirements.

c. scattered synchrotron hazards and shielding requirements.

d. ultra violet light hazards and shielding requirements.

e. beamline viewport hazards and design requirements.

f. criteria for bellows in areas with radiation levels requiring shielding.

g. design criteria for O rings in high radiation areas.

h. prevention of beamline disassembly, especially in high radiation areas.

i. hazards and safety guidelines for sections of beamlines before the first
optic.

F j- hazards and safety guidelines for sections of beamlines with high power.
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2. An external review of the beamline review process by personnel from other
light sources would be advisable. This would allow us to learn from their
experience and help us develop a process consistent with those of other facilities.

3. Endstations and ancilliary equipment are not currently part of the review
process, but itis clear to the committee that with the growing complexity of
endstations, some review process is necessary. Similarly, experimental
equipment (e.g. x ray generators) intended for future use on a beamline, can be
brought into the ALS and operated prior to any kind of review or approval. The
Beamline Review Committee should have jurisdiction in reviewing this
equipment. Special guidelines as to when and how endstatlons and ancilliary
equipment need to be reviewed are necessary.

4. Guidelines on how beamline changes are to be handled need to be created,
especially from the time of the beamline Conceptual Design Review to the
‘Beamline Design Review to the Beamline Readiness Review. Changes need to

have a paper trail so that the Beamline Review Committee can track them as
committee membership changes.

Improvements Specific to the Beamline Review Process.

The functioning of the committee should be improved, with attendance required
(or an alternate present), detailed minutes kept, material given to reviewers well
in advance.of meetings, material from past meetings available to committee
members before a meeting, specific areas of expertise delineated, etc. Specific
recommendations to improve the process are:

a. The Beamline Readiness Review should be made into an ALS procedure

with an accompanying checklist. A checklist of required documentation for
the review process should be established.

b. Having a beamline fully designed before it is reviewed is unrealistic. Some
acrreement between the Beamline Review Committee chairman and the
prqec’c leader as to when a beamline design review should take place is
necessary. Modifications after the Beamline Design Review should be
explicitly reviewed during the Beamline Readiness Review. If the
modifications are significant enough, an additional Beamline Review may be
necessary. What constitutes a modification that needs reviewing is a
complicated issue needing special attention.

c. A Beamline Readiness Review timetable should be officially established to
prevent rushed, last-minute reviews of beamlines. '

d. The Beamline Readiness Review should not be done until the beamline is
fully complete as defined by the Beamline Readiness Review Document, i.e.
exclusion zones are in place, the vacuum is at the required level, etc.

e. A detailed checklist for the radiation checkout during beamline
commissioning needs to be made by the radiation technician who will
perform the checkout, the beamline engineer, the project scientist, and the
EH&S radiation safety officer.

f. Clarification between the Beamline Readiness Review and the Beamline
Readiness Walkthrough is necessary. Both functions appear to be so
intimately connected that the functions should be performed by the same
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group of people. The Beamline Readiness Review Walkthrough should be
done by the Beamline Readiness Review Comumittee as a group at the
beamline to insure that what is "on the floor" is what was reviewed at the
Beamline Design Review and the Beamline Readiness Review.

g. Rules defining the Beamline Review Committee operation should be
created, for consistency between changes in committee membership. An
attendance list for the beamline review process of the critical people involved
in building the beamline is needed.

h. Clear written definition of the entire Beamline Design Review /Readiness
Review /Walkthrough decision-making process is necessary. In particular,
what is to be done in the case of a member's dissension from the majority?
Does a member with a particular expertise have a veto over others who do
not have expertise in that area? How are appeals to a decision to be made?
What is the process to be followed if a decision is to be overruled by someone
higher in the chain of command?

i. The PIT also recommends a once-a-year recommissioning inspection and
full radiation resurvey of the beamline to check against hazards and
undocumented changes. Comparison with the original radiation survey
measurements should be made before recertification is done. Mechanical and
electrical safety inspections should also be included.

j- Only one beamline should be reviewed at a time by the committee.

ALS Safety Officer

The ALS safety officer should be involved in the beamline review process: the
Beamline Design Review and Beamline Readiness Review and Beamline
Commissioning. This individual should serve as a one-stop safety person, asis
found at the NSLS, with improved emphasis on radiation safety. In addition this
individual needs to have complete safety responsibility and oversight of the
beamlines.

ALS User Interface

The PIT recommends an improvement in thednterface to the beamline users and
builders. A single resource person who has an experimental background and
who is familiar with ALS personnel is needed to help builders/users meet the
ALS requirements and guidelines. This person should be the Beamline Review
Committee chairperson or an assistant to the chairperson and assist during the
review of a beamline. Such an individual would provide continuity during
changes in committee membership.

Operational Issues

The PIT was made aware of several operational issues that are not directly safety
related, but significantly affect the operation of the facility and, indirectly, its
safety.

The PIT recommends:
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a. A floor layout with location of fiducials on major beamline components be
provided before a beamline is approved for running. (A complete CAD
drawing would be preferred, but it is unrealistic to require that.)

b. A schematic seismic diagram be created for each significant part of a
beamline. '

c. The following items needs to be located together at each beamline in a
standard format and a standard location with key selected items (1, 2, 6, 8, 11)
displayed prominently: :

1. Egress routes

2. Responsible persons and their phone numbers

3. Radiation shielding diagrams and pictures

4. Seismic information

5. Vacuum procedures

6. Safety checklist :

7. Radiation survey information (worst/best case)

8. Up-to-date beamline drawing

9. Key-enable procedure.

10. AHDs

11. Experimental Summary Sheet

12. Room for pertinent beamline information.-

d. Portable radiation survey monitors should be accessible to all for their
convenience at any time at central locations (such as near fire extinguishers),
as is now done at many facilities. The ALS should be responsible for the
calibration and maintenance of the monitors. These monitors would be
comparable t6 voltmeters now used by users. '
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Appendix T: 1999 PIT report

Draft memo

rev 11/30/99

To: JImK

From : Construction Procedures PIT
A. Catalano

D. Colomb

R. Duarte

J. Gregor

J. Harkins

D. Hamamotot

R. Miller

K. Woolfe

On June 28, 1999 you requested that Joe Harkins organize a group to discuss how to
improve our procedures related to managing the details of shutdown activities. The
Construction Procedures Process Improvement Team was formed and met 5 times from
July 14 through October 4. We understood the driving force behind your request was the
problems with failure to properly reconnect water to the sector 4 center bend magnet and
the 5.0 Photon Stop during the June 1999 Shutdown. We also, however, looked at other
problems that we have encountered during construction activities.

Causes

We first developed a list of root causes as follows:

1) Not clear who is in charge. Sometimes there isn’t a Project Manager assigned (i.e. the
5.0 Photon Stop).

2) Task Managers (Project Managers) don’t have a complete understanding of Lh€
installation details or time to check.

3) No procedural requirement for a final check before start up when it is new
construction that does not include a bypass/interlock, does not result in a completed
beamline (BRR walk through) or does not modify shielding (i.e. the 7.3 photon stop
replacement).

4) Interlocks may not be effective (i.e. girder water interlock not sensitive enough).

5) Incomplete documentation for equipment safety issues.

6) Electrical modifications not scheduled or reviewed (i.e. not brought to maintenance
meeting).

7) When water lines are jumpered, so that the flow switches continue to make up, the
possibility of an accident is increased since removal of this jumper may be missed
when the system is restored. (According to Catalano this practice is no longer used.)

-Solutions A
We then developed a list of possible solutions as follows:
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1)

2)

3)
4)

Identify who is in charge and their duties. Should include management of schedule
and installation.

Develop a work order checklist procedure (or incorporate checklist into existing by
pass/interlock procedure). Checklist should be posted at the work site and should be
signed when completed and signed when verified complete.

Work Permit System.

Appoint an Accelerator Coordinator that is responsible for reviewing, inspecting and
approving all modifications. This person could also determine the level of reviewing
and checking that is appropriate for the work proposed.

Recommendations

After review of each of the possible solutions we developed a list of recommendations as
follows:

1y

2)

3)

4)

The Bypass procedure was modified during this PIT but we feel that these
modifications are important enough that a training session on this procedure should
be held with all pertinent personnel.

An “implementation” of the project management system should be conducted
including training and there should be confirmation from ALS management that “this
is the way we are going to do business”. Roles and terms (like “task manager™)
should be defined. Follow up should be done to determine that the system is being
followed.

The possibility of a dedicated person to be responsible for all modifications to the
accelerator is appealing to the PIT (an Accelerator Coordinator). This person would
not be subject to conflicting changes in priorities by the engineering or scientific staff.
This person would also become very familiar with the accelerator and could provide
some preservation of knowledge as personnel involved in the accelerator construction
are retiring. A job description is attached.

Use of a Work Permit system is appealing to the PIT for several reasons. Preventitive
maintenance will become increasingly necessary as the ALS equipment becomes
older and as more and more Users depend on reliable operations. Work Permits
would provide the systematic review by one person (or a responsible designee) of all
modifications to the accelerator and beamlines. Work Permits would provide the
tracking necessary for a successful proactive maintenance program.
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Appendix U: 2004 PIT report

ALS Safety Process Improvement Team:
Findings, Comments, Recommendations, February 1, 2004 Final Report

A Process Improvement Team (PIT) was appointed by Ben Feinberg on Oct. 7, 2003
to resolve concerns and make recommendations about the process of building and
maintaining equipment at the ALS.

PIT Members: B. Bailey, D. Colomb, N. Kelez, G. Perdue, S. Rossi, R. Schlueter
(chair), T. Warwick,

- Twofold Motivation behind request:
(1) recent increase in the frequency of minor safety incidents and
(2) incident with a contractor inappropriately removing shielding (contractor was trained

and badged, yet was unaware of the safety hazard created by drilling out a tamper-
proof screw)

Charge:

(1) Recommend clear roles and responsibilities as a beamline undergoes construction,
commissioning, and becomes operational.

(2) Recommend methods to accommodate unforeseeable time delays that may occur
during construction. Provide a mechanism to rebaseline project schedules to prowde
adequate time for safe completion of each project.

(3) Recommend where and what level of oversight would be beneficial.

(4) Recommend whether some version of a work permit should be established for all
maintenance activities, and, if so, what level of rigor should be required.

General Findings and Comments:
The ALS is a maturing facility with increasingly complex user needs and associated
safety requirements. It is prudent to periodically reassess the way the ALS is run as an
operating facility and make adjustments as appropriate. Reassessment along several
fronts is presently already underway, e.g. via
* developing roles for a maintenance supervisor, and perhaps a facility coordinator
(Feinberg),
* development of a template beamline readiness checklist (Wolfe),
¢ development of Project Management, CAD, and general documentation standards
and protocols for beamline projects (Duarte), and

* making a spare parts inventory assessment and developing a preventive
maintenance plan (Thur).

It is incumbent upon us collectively to develop procedures and protocols and encourage
practices that efficiently serve the needs of the scientific users and, while not being
unnecessarily burdensome or bureaucratic, also give preeminence to insuring the safety
of personnel and equipment. The effectiveness of and accountability in adherence to
developed procedures and protocols should be periodically assessed.
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(1) Roles & responsibilities as a beamline undergoes construction, commissioning,
and becomes operational:

Findings:

In 1999 a PIT was formed with the intent of improving procedures related to
managing machine shutdown activities. The 1999 PIT made recommendations
regarding training on procedures, implementation of a project management
system, creation of an Accelerator Coordinator position, and implementation of a
work permit system. Specific to shutdowns, duties of a shutdown manager, task
managers, and craft/shop supervisors were delineated. These recommendations
were largely implemented (e.g. designating task managers for long shutdown-
related tasks (Harkins), and development of the ALS Project Management
System/Manual (Krupnick, Harkins), which addressed cost estimates, changes
and control thereof, project management, and project roles and responsibilities.
Implementation of others was deferred (e.g. institution of a formal work permit
system) or handled in a modified form or on a reduced scale (e.g. development of
an accelerator coordinator position/role). On some beamline projects, schedules
and personnel needs have not been reviewed with regularity, as intended in the
developed plan.

Concerns regarding mlplementatlon of specified safety features (e.g. in hutches)
has been voiced by several engineers.

Concerns regarding safety protocols and procedures have been voiced by several
engineers (e.g. apparent openings in enclosures, torn safety labels).

Comments:

There is a need for training of ALS personnel by LBNL and ALS safety
professionals to communicate a shared safety philosophy, protocols, and
procedures implemented at the ALS. Additionally, there is a need for a continual
dialogue between LBNL and ALS safety professionals and ALS personnel, so as
to maintain the safest possible environment and the confidence therein amongst
ALS personnel.
Voiced radiation safety concerns at superbend beamlines point to the need to
clearly communicate what safety protocols have been implemented.
With regard to radiation safety: RSS procedures are sound, as are the
Bremsstrahlung shielding procedures. Hard x-ray safety, e.g. with the new
superbend beamlines, is given very critical attention. Specific attention, at the
Beamline Design stage, during the BeamLine Readiness Review, and thereafter is
given to (along with other safety concerns):

¢ hutch design (e.g. wall thickness, features overlap)

* safety of the white-beam part of the beamline

e potential leaks of scattered x-rays

e mechanical integrity of shielding components
This requires that both the radiation shielding professionals and Eng. staff work
together to insure that (a) ALS hutches are leak-free, built to specification, with
secure components upon key-enable, to be followed by (b) radiation survey as an
independent verification as to the radiation safety of the environment. This
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important belt-and-suspenders approach was identified as being crucial to
maintain the confidence of the Engineering personnel in the soundness of the ALS
safety philosophy, protocols, and procedures.

« With the full data from the BDR, the hutch implementation can be checked at the
BRRW. So, for example, ALS policy regarding tamper proof screws, labeling
thereof, can be enforced at the BDR, then verified at the BRRW.

e The ALS implements various levels of protection against inadvertent removal of
shielding (e.g. by contractors), including

* Labeling

 Visual inspection at key enable (OK for Bremmstrahlung, Pb, and
radiation stickers, but impossible for wall integrity of a hutch, so this must
be done at time of construction)

e Radiation survey at first key enable (for hard X—ray lines) and at other
appropriate times as planned

 Vigilance on the part of many individuals looking for:
- Work on a beamline while still enabled
- Work on shielding without a permit
- Work by persons unknown

* The Beamline Review Committee Chair presenﬂy serves to coordinate floor space
requests and resolve conflicting needs. In-house ALS beamline projects are
required to pass the BRC CDR, in addition to having a cost estimate, schedule,
and staffing plan. Engineering should be directly involved early in cost
gstimating, scheduling, and development of the staffing plan. At an early stage in
a design, the beamline design team should consider the space restrictions outlined
in the beamline’s CDR so that inconsistencies with operational needs of
neighboring beamline users can be discerned early and major redesign/rework can
be avoided.

= One possibility for improving the level of planning and floor space allocation and
continuity would be to form a small Planning Committee, with both engineering
and scientific representation, under the direction of the Division Deputy for
Planning. Committee appointment could be relatively long term in order achieve
the continuity not currently found in the BRC. Whatever the implementation, the
key point is that engineers feel that development of a cohesive and viable plan
truly needs engineering input and understanding. '

Recommendations:
= A clear designation of who is in charge of the beamline at any given time is
desirable:

e Prior to first key enable, the beamline demgn team, including project
leader, project manager, and project engineers(s), is collectively
responsible for the beamline. Specific roles and responsibilities among these
team members are as delineated in the ALS Project Management Manual, and
are summarized below. It should be noted that project engineers should also
be included in the early project planning and organizing so that they can be
reasonably expected to take ownership of a project’s technical integrity,
schedule, and cost downstream.

179



CONFIDENTIAL
RSC Sub-committee — Report FINAL Wednesday, 18 January 2006

e The beamline project leader and designee(s) defend the beamline at the
reviews and answers questions from the inspection team, etc.

e Until the beamline becomes operational, safety issues should be handled by
means appropriate for a beamline under construc‘uon, €.g. vacuum procedures
Pb handling procedures, crane operation rules, etc.

°  When beamline is enabled, the new situation calis for a having single
individual, the beamline scientist, in charge of both beamline operational and
safety issues.

° An up-to-date log should be maintained, listing who is the single individual
responsible for safety at each beamline.

° A formal handoff between the engineering beamline design team and the
beamline scientist is appropriate at end of readiness walkthrough, upon
BRRW checklist completion. This is addressed in K. Wolfe’s revised
Readiness Review Walkthrough Information Sheet.-

* Recommended roles and responsibilities as a beamline undergoes construcﬁon,
commissioning, and becomes operational:

¢ Beamline project leader —

- has ultimate responsibility for achievement of project objectives,
including technical, cost, and schedule

- represents project in interactions with ALS management

- provides overall scientific vision and technical goals

- approves the project plan

* Beamline project manager —

- has primary responsibility for planning, organizing, and controlling the
project
- prepares the project plan (scope, WBS, schedule, change controls, status
updates)

° Beamline project engineers —

- are responsible for the technical integrity of project deliverables

- responsible for meeting cost and schedule objectives

- responsible for managing the engineering effort, including design
supervision, and engineering staffing

* Beamline Review Committee Chair —

- responsible for impartial review and monitoring of new BL design and
commissioning

* Beamline scientists —

- responsible for all operational issues after first key-enable
- responsible for all safety issues and BL/ES modifications after key-enable
- appraise maintenance coordinator of modifications, repairs, and

maintenance needs :
° Beamline coordinators — assume their beamline responsibilities after first key-
enable

- aradiation survey at every key-enable on x-ray beamlines is not

necessary, but a visual inspection of shielding and stickers on hard x-ray
lines is warranted
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- appraise maintenance coordinator of modifications, repairs, and
maintenance needs

Maintenance coordinator — under the direction of a facility coordinator,
- determines maintenance needs and schedule
- is to be appraised of all modifications, repairs, and maintenance needs
- oversee vendors that do work on any of the following: accelerator,
beamlines, endstations, or building
- responsible for inspection and sign off after contractor work is finished
Facility overseer, see (3) below
- responsible for continuous monitoring of all beamline, experimental floor,
and accelerator activities, including safety issues associated with proposed
beamline modifications
- coordinates the activities of the Maintenance Coordinator, Accelerator
Engineer, Building Manager, etc. regarding facility activities, including
beamline construction or modifications.
Radiation Safety Professional —
- responsible for monitoring safety aspects of BL design and incorporation
of safety features
- respomsible for radiation safety inspection at BRRW
- responsible for periodic monitoring of operational beamlines
- responsible for radiation safety enforcement and compliance
- responsible for training ALS personnel and communicating a shared
safety philosophy, protocols, and procedures for the ALS
All -
- responsible for bringing any perceived radiation safety issue to the
attention of LBNL and ALS safety personnel, and if not satisfactorily
resolved, to the attention of ALS management.

(2) Methods to accommodate unforeseeable time delays during construction;
mechanism to rebaseline project schedules

Findings:

¢ There is always a push to bring on beamlines as soon as possible; the Beamlines
Review Committee, to some extent, acts to control this process so as to avoid
compromising safety under pressure from users or beamline scientists.

« ALS management, via continual involvement in safety issues, sets the example in
acknowledging that safety is indeed the top priority.

Comments: _
 The impact of a serious accident in both individual and institutional terms is
tremendous (even more so than winning a Nobel).

Recommendations: :

o Establish early and maintain regularly communication links between mechanical,
electrical, and controls Engineering groups to coordinate, monitor, and schedule
system interface activities.
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Establish a standard of engineering and project management documentation.
Retain contingency time in projects. At the outset of projects define a level
contingency commensurate with the unknowns of the project. Continue to reflect
this same percentage contingency on work remaining as the project proceeds. This
allows for a continual buffer. On projects with clear deadlines, work to establish.
realistic schedules early and assign reasonable contingency estimates to the
project. Aggressively manage schedule contingency. The R&D nature of many of
our projects makes it difficult since many project changes occur along the way. If
a change to the project is requested/proposed, then a clear estimate of the schedule
impact needs to be presented and a decision must then be made whether we can
proceed with the scope change.

Refer to the tech schedule of major projects; keep the schedules up to date with
realistic deadlines and milestones. Keep the (future) beamline scientist,
coordinator, and users appraised of changes and delays.

Expanding on the comments regarding a Planning Committee from section (1) -
Representative(s) from Engineering working with ALS Planning
(Krupnick/Rossi) and ESG/SSG could develop a viable initial layout and plan that
could then be more accurately estimated and scheduled. Engineers feel that delays
and cost/schedules changes can the result from initial incomplete assessment,
understanding, and definition of the project. Early collaborative effort described
here could provide the mechanism to help mitigate initial underestimates and
overly optimistic scheduling/costing.

(3) What level of oversight would be beneficial?

Findings:

The ALS has recently split the maintenance coordinator and building manager
roles.

Comments:

The ALS could explore whether utilizing a facility coordinator (FC) in addition to
the newly defined maintenance position could result in a smoother, safer, more
efficient operation. The facility coordinator ideally would have a full
understanding of the facility and its systems.
A facility coordinator would be responsible for
* The entire facility, including the building, the experimental floor, and
inside the shield walls
* planning and execution of daily activities associated with basic operation
of the facility
- Work order/job order implementation, activities, and archiving,
as outlined below
- Facility and machine maintenance and construction
- Safe and consistent operation of experimental floor and BL/ES
* coordinating the activities of the Maintenance Coordinator, Accelerator
Engineer, Building Manager, etc. regarding facility activities,
including beamline construction or modifications.
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Recommendations:

Appoint a maintenance coordinator, with responsibﬂities as outlined above.
(Completed - Oct. *03) ‘

Separate maintenance and operations heads. (completed)

Consider establishing a facility coordinator position in addition to the newly
defined maintenance position. The facility coordinator ideally would have a full
understanding of the facility and it’s systems, and would implement the work
permit system, below, oversee the building, the experimental floor, and inside the
shield walls, and supervise the maintenance coordinator, building manager,
accelerator engineer, etc.

(4) establishment of a work permit for maintenance activities; what level of rigor?

Fmdmgs

The EE side of the house uses a job order system. It is not really a work permit as
outlined below, but is a way used to verify all tasks are completed. It has worked
for the EE’s for many years in multiple jobs. It still requires the personal touch to
insure smooth completion of tasks.

Regarding Logbooks — there are procedures in place. ‘Key’ gets entered in the
logbook.

Comments:

Setting boundaries as to what is subject to the work permit process is necessary,
as BL scientists are constantly tweaking their beamlines. The general rule is that
anything remotely impacting safety should be routed through the permit process.
Any doubt as to whether a proposed ‘tweak’ qualifies should be referred to the
Facility coordinator. Response should be rapid, so as not to be cumbersome.
Erring on the side of not asking is a serious disregard for safety protocol.

There is a consensus among technicians and engineers that establishment of a job
order system would facilitate keeping track of the status of jobs and enhance
safety.

A WO system can be based on the current Web Job Order System already
implemented by the ME Dept. The data base and web interface already exist and
are maintained by CIS. It can be accessed by any computer and any user. Only
minimal additions are necessary to satisfy functional requirements. A framework
for approval, distribution, documentation, attachment, and close-out already exist.
We could base ours on Daresbury’s PTW system, using an existing File Maker
Pro template. Server/primary access point is in the control room.

Recommendations:

-

Implement a job order or job tag system, as outlined below. This process for job
document recording and tracking would be conducive to a safe, orderly process
of securing the accelerator after a maintenance day shutdown and will enable us
to better manage all aspect of maintenance. Although the system is fairly
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structured, it would better guarantee personnel safety and consistent operation
desired by all. The aim is to: .
* create a database that would issue a job tag or order on the spot;
° ensure that all the proper tasks are listed on the job tags;
° ensure tasks are properly reviewed and qualified people assigned to task
determination, implementation and oversight
e generate an electronic copy and a paper copy that would be issued to the
person in charge of that particular task;
° monitor a job during its duration;
* ensure that the craftsperson’s assigned to the job date and sign off on the paper
copy that is posted near the job;
* atjob’s conclusion close out the tag in the database and retain paper copy in
a'binder available to the operations group
* The maintenance coordinator should determine the specifics of any formal
contractor protocol. Together the contractor and maintenance coordinator can
make up a list of job tasks, which are posted during the job, and subsequently
checked off.
¢ Special attention should be given to any changes in shielding. The existing
shielding change form and protocol should be modlﬁed to be consistent Wlth the
proposed job order/work order plan.
¢ A Strawman job order/work order implementation plan is outlined below:
e For tasks inside the shield wall:
- WO is submitted to the FC prior to shutdown planing meeting
o work request is discussed with relevant experts and is
approved/disapproved
o time, resources, procedures, and inspection checklist are compiled
and documented on the WO
o task is added to shutdown list and WO is distributed to resources
and responsible oversight with documentation
o taskis completed and WO closed, with appropriate inspection and
sign off
- WO is submitted to the FC after shutdown planning meeting
o FC contacts and reviews work request with relevant experts and
approves/disapproves or postpones until next shutdown planning
meeting
o time, resources, procedures, and inspection checklist are compﬂed
and documented on the WO
o task is added to shutdown list and WO is distributed to resources
and responsible oversight with documentation
o task is completed and WO closed, with appropriate inspection and
_ sign off
- Al WO’s are closed-out by the end of shutdown
o All inspections and reviews are completed and signed off
o Incomplete tasks are reviewed and assessed by responsible
individual(s) and partially closed-out
e For building/facilities related tasks (procedure is similar to that above):
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- WQ is submitted to the FC _
o FC contacts and reviews work request with relevant experts and
approves/disapproves

o time, resources, procedures, and inspection checklist are compiled
and documented on the WO

o task is added to shutdown list and WO is distributed to resources
and responsible oversight with documentation

o taskis completed and WO closed, with appropriate inspection and

sign off
e for tasks on the beamlines/end station:
- BL/ES construction

o JO is submitted to the ALS Tech/Survey with appropriate
documentation (assembly drawing, installation/ fiducialization
drawing, etc.) and scheduled at Tuesday planning meeting

o taskis completed

o BL engineer is responsible for inspecting and closing out the JO

o  All construction JO’s are closed out prior to BRRW

- BL/ES modification

o BL key-off initiates notification of BL scientist, BL coordinator,

and FC. '

o All work is documented in BL logbook and tasks outside the
purview of the beamline coordinator require beamline scientist
and FC approval. '

o BL scientists are responsible for compliance with ALS procedures

and final inspection.
- Facility/infrastructure work '

o Any work affecting a BL, including water interlock testing,
electrical modifications, etc. require notification of the affected
BL scientist
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Appendix V: Drait Procedure for the Work Permit Program
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10 PURPOSE

To describe the use of the Advanced Light Source {ALS) Work List and the ALS
Work Permit as tools for the organization, cornmunication, control, and documenta-
tion of maintenance and installation work at the ALS facliity.

2.0 SCOPE

LBNL's ALS synchrotron faclfity is an intensively used, complex particle accelerator
with very high demands for rellabllity and minimization of downtime. Maintenance
and installation work must be well planned and coordinated among the technical
staff so that It can be successfully completed within the pericdically schedulsd shut-
down shifts (approximately 24 hours per month). Some maintenance and instalia-
tion projects are especially complex and may have potential personnel safety or
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PROCEDURE Page
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Revigion:

machine protection consequences. This procedure describes the use of the ALS
Work List and the ALS Work Permit as flexibie and effective 1ools for the organize-

SCOPE, Cont.

tion, communication, control, and documentation of maintenance and instaliation |
work at the ALS facifity.

REFERENCES

DOE Order 420.2B, Safety of Accelerator Facilities, Implementation Guide, Chapler
i.8.1.h. ’

REQUIRED MATERIALS, EQUIPMENT, SUPPLIES, TOOLS, AND MANPOWER

ALS Work ListForm  {an MS Word table)
ALS Work Permit Form  {an MS Word table)
ALS Facliity Coordinator

Person in Charge of Work (for Work Permit)
ALS Specialists, if needed

Mechanical/Electrical Enginesrs involved
ALS Technicians and Supervisors

PROCEDURE
§1 Use of the ALS Work List

[1]  The ALS Work List (example aftached in Appendix I} is a continucusty
evolving MS Word table which lists all projects, large and smali,
intended to be done on the next scheduled maintenance one or two

day shutdown shift{s). 1t is maintained by the ALS Facility Coordinator
and it serves several puposes:

[a]  Avehicle for planning and discussion of work and interfaces
amonyg the technician supervisors and Operatlons personnel.
This takes place at a standing meeting in conference room 6
1105 at 8:15 on Thursdays.

{6l  Anctification to the wider ALS staff of work that will be done at
the next shutdown. This happsns via e-mall distribution of the
final Work List following {a].

fel  Averiilcation that the accelerator and its crifical systems have
been restored to operational condition for stant-up. At the end
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Revision:

of the shutdown work shift, critical line #ams on the mastsr
copy of the Work List in the control room are signed off as

complete, incomplete, or deferred by the individual work item
leaders. '

f[dl Adocumented record of work items done at the ALS. Past
Work Lists serve as a record of what was done and when.

[2]  The ALS faclity Coerdinator is responsible for conducting the
continuous Work List cycle. A narrative of this process is as follows:

Foliowing the comptetion of a one or two day shutdown (typlcally on a
Monday or Tuesday), the master Work List Is collected from the con-
trol room to be used as a basls for a draft Work List for the next shut-
down, typically two weelks later. ( A reference copy of the master list
is left in the control room as a reference.) The MS Word flle for the
previous list is edited and saved as a new draft document for the
coming shutdown. Completed items are deleted; incomplete and de-
ferred items are retained for discussion. The form is edited 1o place
the carry-over tems at the top of each subsection, with blank lines
avallable for write-in items at the discussion sesslon. Subsection
headings which have proved to be ussful for organizing the work are:
LINAC/LTE/BTF/BOOSTER/ BTS, STORAGE RING-  Hi Priority,
Other SR Work, RF SYSTEMS, BEAMLINES, CRANE /HOIST
WORK, CONTROL SYSTEM/CR, ALS SAFETY ITEMS, and
FUTURE SCHEDULING. With careful editing and use of abbrevia-
tions, it Is almost always possible 10 keep the fist to two pages in
length, (See aftached example form.)

The draft Work List for the coming shutdown Is distributed to the work
leaders, operations, and project personnel at the 8:15 Thursday
meeting. (Typicaily 10 to 15 people} The Fadility Coordinator leads a
free-ranging discussion of the work items, covering concemns, prepa-
ration, and coordination issues. Anyone at the meeting can propose a
new work item. These face to face discusslons are a critical part of
infrastructure communications at the ALS. Each person who reguiarfy
attends these mestings leaves with a broad knowledge of what is go-
Ing on at the facllity and how his own work fits Into the bigger plcture.

Using notes from the 8:15 discussion, the Facllity Coordinator pre-
pares a revised Work List for the coming shutdown. Depending on
the ALS calendar, there may or may not be an additional Thursday
8:15 meeting 1o further discuss and refine the iist before the shut-
down. Although It is not always possible, the second discussion ses-
sion is well worthwhile, since significant new work and changes in
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previcusly planned work often materiglize in the intervening week.
Each of these meetings is only as long as It needs o be, usuatly less
than 45 minutes.

Foliowing the last discussion, the Facility Coordinatar produces & final
Work List for the coming shutdown. ltems that are critical for machine
stari-up are noted, and the responsible feaders are highfighted in bold
type. This listed is distributed as an e-mail atachment {0 meeting
attendees and o a much longer Hst of ALS staff, for information
purposes. The e-mail message may call attention to tems that wete
added since the last discussion, and reminds the leaders of critical
prolects {by name) of their control room sign-off responsibifiies. The
final list Is typically sent out on the Friday preceding a Monday
shutdown.

On the moring of the shutdown day, the Facliity Coordinator posts
the master copy of the Work List in the ALS control room for
information to the operators, and for completion sign-offs by the
project leaders. The master copy Is Identified by a red heading which
typically reads: Master Copy — far Sign-Offs. This red heading
separates the master copy from any photocoples that may be made,
and allows us 1o keep track of original sign-off signatures.

At the end of the shutdown day{s), the master copy Work List in the
control room Is consulted by the accelerator operators to determine
whether work llems which may have an effect on machine start-up or
safety have been completed. If there are questions on the status of
specific projects, the Work List serves as a guide to whom should be
called. The original copy of the master Work List remains in the
coritrol room untll the next day, when 1t Is collected by the Facliity
Coordinator and replaced with a photocopy. The master coples are
maintained in a chroncloglcal flle.

And then the cycle repeats for the next one or two day shutdown ...
52 Use of the ALS Work Permit

[1] Background: The position of ALS Facifity Coordinator was created in
2004 In response to concems over inadequate coordination and
communication of work being done at the ALS. The ALS is a complex
facllity, and some projects were beginning to have unanticipated ef-
fects on other systems, or missed safety concerns. Better anticipa-
tion, cantrol, communication, and documentation of work 1o be done
was needed, and the creatfon of a suitable Work Permit system was
part of the brief for the new Facility Coordinator (WHI Thur). The use
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ot Work Permilt-like sysiems at other accslerator faclitles was re-
searched and reported on at a series of ALS staff meetings. Will
proposed and developed a Work Permit for the ALS which was
intended to address our deficlencles effectively, without adding a
burdensome bureaucracy.

f21  Anexample ALS Work Permit Is attached as Appendix l. The key
principals of the Work Permit are:

[aj Use: Asnotedinthe héading. a Work Fermit is required for
“accelerator maintenance and instaliation work which may have
personnel safety or machine protection consequences”.

o] Every project covered by a Work Permit has a designated
“Person In Charge™. Personal responsibility is a key principle
of the Work Permit system.

[e} The written Work Pemnit Is created by the Facility Coordinator,
the Person In Charge, and other involved staff in a discussion
gession where the the proposed work is explained and broken
Into subtasks. Time is taken 1o anticipate the consequences of
the wark on other ALS systems and functional groups.
Posslble complications, risks, and safety reminders are noted.
Relevent ALS Procedures and references are aftached. This
discussion Is intended to take place in advance of the day the
work is 1o be done, 1o avoid time pressures and allow for
considered thought on the project.

[d] On the work day, the compieted yeliow Work Permit and
attachments are posted at the work site as an immediate
reference for anyone working on the Job. (A copy is also filed
in an ALS Control Room binder.) Sub-tasks are signed off by
the Person In Charge as the work Is compteted. Unanticipated
complications, concerns, or deviatlons from the plan are noted
by hand on the Work Permit as the work progresses.

[=] When the work is complete, the form is closedout by a
signature from the Person In Charge, with the statement “This
work has been completed with due regard for all concerns
noted above™. The Control Room copy Is also updated.

f The fite of completed Work Permits serves as a documented
record of critical work done at the ALS and of any remalning
cancemns which may affect future operations.
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[4]

£]]

Development of the Work Permit:  This forra evolved in several
fterations during its first six months of use, but now seems to be
serving its purpose well. 1t is an MS Word izbular document, and the
size of its flelds can be varied to sult a given situation. The most
critial information is fisted on the cover page where it Is most fkely 1o
be seen. Previous attempts and experiences at other facilties often
turned out W be too prescriptive; - accelerator facllity work is far too
varied and compiex to allow Hsts of check boxes, for example, The
ALS Work Permit Is intended to be a flexible medium for planning and
controfling a wide variety of maintenance and instailation aclivities
with an equally wide variety of concerns and consequences.

In addition to the Work Permit form, several evolving checkilsts and
sets of notes are used by the Facility Coordinator as discussion alds
in anticipating potential problems for the wide variety of work that may
be covered by an ALS Work Permit. Current examples are given in
Appendix lil. These lists are important because experience at other
accelerator facilities has shown that It Is a mistake to try 1o Incorporate

comprehensive reminders in the Work Permit form ftseff, Such forms .

become long, routine, and mostly irrelevent to a given application.
The ALS Work Permit is meant t¢ be a flexible document that can be

used in a wide variety of situations, with inputs from a wide variety of -

ALS staff.-

Specific instructions for filllng in the Work Permit information fields :
[al CoverPage

Work Description: A one or two line title easily understood by
ALS staff

Permit # A seguential filing number

Status: Dreft, Active, Closed Out, or possibly Deferred or
Cancelled .
By: Person preparing the Work Pemnit, usually the ALS
Facliity Coordinator (with signature}

Date: Date of preparation
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Person In Charge: An ALS stafi member who is personally
responsible for the overall coordination and outcome of the
project {with signature)

Planned Work Dates: As planned, but subject to change

Sub-Task Checklist and Notes: This field is intended to be
taliored 1o the specific project. it will generally start with some
Introductory explanatlon of the work, and inciude identifiable
sub-tasks to be signed off as the work progresses. Safety
reminders and cautions can be prominently displayed in this
main field.

Affected Systems: From checkiists, discussion, and listed to
stimutate thinking about unanticipated consequences.

Tech. Groups Involved: Also intended to help in anticipating
interactions and ommisslons in planning

Discussed with: A record of who was involved In the planning
and thought process recorded in the work permit

Complications, Risks, and Safety Reminders: A speciiic
field for concerns to be kept in mind during the work process

[b] Second Page

References (J.0.5, Procedures, Dwgs, etc.): A reminder of
reference materials that may be useful during the course of the
work. Many of these will be physically attached to the posted
Work Permit at the work site.

Comments from Work Site - Complications, Concems,
Devistions from Plan, Adviace for Next Time: This is
imended to be a free-form fleld for hand-written notes by the
personinel doing the work. — A chance to record lesson fearned
in the work experience for later reference.

Ciose-Out by Person In Charge: As noted, the signature in
this box means that “This work has been completed with due
regard for all concemns noted above.® This signature

emphasizes the personal responsibility of the Person In
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Charge, and tells the ALS Control Room thet the work has
been fully compileted {or not, as noted}.

Follow-Up Task : A place o note related tasks that will folfow
the completion of the main project covered by the Work Permit

6.0 APPENDICES
Appendixi An example ALS Work List
Appendixil  Anexample ALS Werk Permit

Appendix ll  ALS Work Permit preparation checkiists and notes

194



CONFIDENTIAL
RSC Sub-committee — Report FINAL Wednesday, 18 January 2006
‘Appendix W: Memo from J. Kirz on ALS Standing Safety Committee

oy Ernest Orlando Lawrence
A Berkeley Natienal Laboeratory
FOEEeee Im
ettt ' v - ,
BT e AR ] ADVANCED LIGHT SOURCE

Bldg. 80 « Room 230 = Ext. 6692
December 19,2005
Memorandum
Ta: SMT, Staff Safety Committec Mombers
From: Janos Kirz .

Subj:  ALS Staff Safety Committes

In the interest of more complete ALS staff involvement acd communication, | ant establishing 2
rmultidisciplinary sefety committee to review any significant safety and health concems at the ALS,
recommend cofrective actions, and mounitor follow-up.

The charter of the committec is to:

Perform 2 comprehensive review of ALS ESH policies and procedures as concerns and incidents
warrant, recruiting ALS and LENL ESH end/or technical experts as required.

Oversee investigations of all ALS incidents, examining causes, and possible solutions.
Recommend corrective actions o me, as well as reporting on the progress of their completion.
Provide updates to other interested ALS staff.

‘The first task will be to recommend implementation plans for the corrective actions on ALS radiation
protection policies and practices put forward by the Radiation Safety Committes subcommittee. Alsa,
recommend additional corrective actions and implementation plans, as warranted.

Membership of the committee is listed below. The ALS Deputy Division Direclor is an ex-officio
member of the committee, and the ALS ESH Program Manager is available to assist the commitiee in
current LBNL and ALS ESH policy ., as well as investigation and causal analysis. At the organizational
meeting the committee should choose the chair.

Thank you very much for your willingness to scrve on this critical committes.

Dist: SMT
Committee Members:
D. Colomb
S. Jacobson
N. Kelez
M. Martin
H. Pedmore
C. Rulston
A. Robinson
C. Steier
X. Woolfe



