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Fermilab Operations Department
Overview

shift schedules — the schedules are different

so that each Crew Chief works with every

Crew.




Operator’s Primary Responsibilities

* First responders to all failures, fires, and floods







Search & Secure,
Radiation & Electrical Safety

— Radiation Worker — Retrained every two years
— Radiation Work Permits (RWP)

— ALARA as a Cultural Norm




Historical Approach to Electrical Safety

e Lab-wide this led to near misses and the
infrequent serious accident.

* Such events served as motivation...




Failure of a 480-V Switch at
a Nation Laboratory (not Fermi)
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In Other Words...







The Need for an Operations-Specific
NFPA-70E Program

Operations.

My task was to create and implement such a
program




Operations-Specific NFPA-70E

* e.g. “Hot” jobs are not permitted.
— Provide easy access to personal protective and test

Equipment




Zero up to 1.2 cal/cm?

NA

Cotton Tee Shirt and Pants

Safety Glasses

Zero up to 1.2 cal/cm?

NA

Long Sleeve Cotton Shirt and Pants

Safety Glasses

More than 1.2 and up to 4 cal/cm?

4 callcm?

FR Coverall

Hard Hat, Safety Glasses

More than 4 and up to 8 cal/cm?

8 callcm?

Cotton Clothing Under FR Coverall

Hard Hat, Safety Glasses,
Face Shield,
Hearing Protection, Leather Gloves,
Leather Work Shoes

More than 4 and up to 8 cal/cm?

2*

8 callcm?

Cotton Clothing Under FR Coverall

Hard Hat, Safety Glasses,
Double-Layer Switching Hood,
Hearing Protection, Leather Gloves,
Leather Work Shoes

More than 8 and up to 25 cal/cm?

25 callcm?

Cotton Clothing Under 2 x FR Coveralls

Hard Hat, Safety Glasses,
Flash Suit Hood,
Hearing Protection, Leather Gloves,
Leather Work Shoes

More than 25 and up tp 40 cal/cm?

40 callcm?

Cotton Clothing Under FR Coverall
plus Multilayer Flash Suit Jacket & Pants

Hard Hat, Safety Glasses,
Flash Suit Hood,
Hearing Protection, Leather Gloves,
Leather Work Shoes




Breakdown of Hazard/Risk
Categories & Personal Protective
Equipment (PPE)

2> rlRC=0):

2 rlRC-1;

e HRC-2: Occasionally encountered by Ops

Examples will follow...




Hazard/Risk Categorical Criteria as Interpreted by
the FNAL Electrical Safety Subcommittee

e PPE Requirements:

v’ Safety glasses

v’ Long sleeve shirt & pants both made from untreated natural
fiber (e.g. cotton, wool)

v’ Leather work gloves are optional (but encouraged)



/|
Control Chassig /

.

3 e

4sovous
—

MAIN INJECTOR CORRECTION
SUPPLY DISCONNECT SWITCH
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More Examples of rIRC-0:

480VAC POWER

SAFETY DISCONNECT SWITCH
STATION #3

CAUTION 1




Hazard/Risk Categorical Criteria

> F/R Catagory 2:

v'Hard hat, hearing protection & arc-rated face shield
v Fire-retardant Cover-alls over HRC-0 clothing

v'Leather gloves & leather work shoes




Examples of Czizgory 2
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Booster Gradient Magnet Power Supply

Utility Yard Disconnects

(1
1
BRENTFORD #1
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FNAL Electrical Safety Sub-committee
Shock/Electrocution Hazard PPE Guidelines

345K to 362K 15 Ft 4 In 8 Ft 6 In 8 Feet RAB - Must Wear
PAB - Must Wear
Within the Non-Qualified Worker Allowed Within Only if Advised and Escorted.
Limited Approach Boundary Insulated Equipment/Tools if Contact Likely.

Within the Only Qualified Worker Allowed Within.

Restricted Approach Boundary

May Not Cross Into with Conductive Objects Prohibited.
Body Parts Must be Insulated.

Within the

i Activi Worki .
Prohibited Approach Boundary Consider Activity as Same as Working On




Keeping It Simple

to open power supplies with multiple power
sources or high stored capacitive energy unless

they have equipment specific LOTO.




Configuration Control Lockout List:

POWERTEN LINAC WALL BREAKER

POWERTEN LINAC WALL BREAKER

POWERTEN LINAC WALL BREAKER

P400 FERMILAB LINAC/ WALL BREAKER
BOOSTER




Developing an Electrical Safety OJT




Group Lock-Out
Tag-Out (LOTO)

* Today: ’ ,
* Only Crew Chiefs may train — % » ek

* New Ops must perform the IS N Tevatron
LOTO three (3) times before A \ Mai“'“""“‘:\‘{

being qualified e | )

* Training must be renewed

annually

* Created Electrical Safety OJT to

complete documentation

2% FERMILAB #98-1348D



New Operator
Electrical Safety OJT
Example

individual procedures

* The Operations Department
Head is only allowed to provide
the final signature

Operator should understand that Feeder 23 powers all Tevatron bend and
quad magnets, low beta power supplies and the CO shunt

Operator must visit the substation and get a demonstration of the
procedure by a Crew Chief. This may be a mock exercise done by the back-up
CCif necessary

Operator must then visit the substation with a Crew Chief or his/her
designee and lead the procedure; this may be a mock exercise;

Operator must flawlessly perform an actual LOTO procedure with a Crew
Chief present

Once these steps and all NFPA-70E training have been complete an operator
will be approved by the Department Head (DH) or the Associate DH or the
Deputy DH to perform MSS LOTO




Pulsed Power LOTO Practices Checklist for Trainers

LOTO Field Check-List
for Trainers

Generally speaking each individual is responsible for his/her own LOTO.
Pulsed power LOTO verification for Booster GMPS, Main Injector, Tevatron,

NuMI, and MiniBooNE are an exception to the previous bullet point. By
executing pulsed power LOTO for these locations the lead operator is personally

° |n order tO make trainin g responsible for verifying the 13.8-KV power is de-energized.
more uniform we provide this
checklist to the Crew Chiefs

Regardless of which system is being manipulated for LOTO the following
practices must be followed:

* Since Crew Chiefs are Always bring the appropriate LOTO field form and document each step in real
ultimately responsible for time.
Operations it makes sense for

. When manipulating a lever for a high voltage cabinet/cubical:
them to be the trainers

Use the proper personal protective equipment (prescribed by NFPA-70E) when
manipulating high voltage switches.

Stand to the side of the cabinet/cubical door to reduce exposure in the event of an
arc-flash.

Do not look into the cabinet/cubical window while moving the lever to minimize
exposure in the event of an arc-flash.

When another person (e.g. the electrician) is manipulating HV (480-V or greater)
breakers or switches stand at least 10 feet away; this will keep you safe in the event
of an arc-flash.

Always bring a flashlight to look into the cabinet once the lever has been
manipulated. Take your time and verify that each bus connection is OPEN.

Accelerator Operations Department August 2009



Example of LOTO
Field Form

* Check lists are used in
the field to ensure the
written procedure is
consistently followed.

» Use of checklist
eliminates reliance upon
human memory

* A corresponding form is
attached to the lockbox in
MCR.

Kautz Road Substation Feeders 86, 87, & 89
And MI-10 & MI-30 Disconnects
LOCKOUT FORM

This form must be used each time MOS 86, 57, and /or 89 is locked out at the Kautz Road
Substation in accordance with ADSP-05-1214, or when the safety switches at MI-10 and MI-30 are
locked out in accordance with ADSP-05-1210.

Kautz Road Substation Lockout
Remove Manually Operated Switch (Green)(MOS) OPEN keys for
MOS 86, 57, and/or 89 from the MCR key tree or Crew Chief cabinel.

Contact and meet the Duty Electrician at the Kautz Road Substation. The two of you will
perform the following operations:

1. Open the Circuit Breakers by turning off 6-1 and 7-1 for MOS86 and 87 lockout
and 9-1 for MOS 89 lockout from the KRSS-MMI AB PLC located in the SW rack
as you enter the building, 11

The Duty Electrician checks that the Circuit Breaker’s indicator lights are Green, indicating that
the Circuit Breakers are OPEN

2 Duty Electrician inserts (GREEN) MOS keys from the MCR and pulls each MOS
handle down. The (RED) MOS CLOSE keys are removed for 86, 87 and/or 89, (1

Verify the following:
MOS 86 MOS 87 MOS 89
Manually Operated Switch Handle Down (| 11 [

All Three Switch Blades in each MOS Cabinet
must be in the “OPEN” Position (Visually Verify) {0

MI-10 and M130 Safety Switch Leckout
Operation of the di cts in these step is an NFPA 70E Class 0 activity

1. Lead Person locks out the safety switch for the transfer supplies at MI-30.
DSPHP-MI30-1A-7 is opened and all three knife switch blades are open.

Turn and remove the Kirk Key from the actuator locking DSPHP-M130-1A-7
in the open position,

Lead Person locks out the safety switch for the transfer supplies at MI-10.
DSPHP-MI10-1A-7 is opened and all three knife switch blades are open.

Turn and remove the Kirk Key from the actuator locking DSPHP-MI10-1A-7
in the open position. []

Return the MOS CLOSE keys and the Safety Switch Kirk keys to the MCR.  Place keys in the
proper lockout box or Kirk key lock and place Crew Chief lock on associated lockout box

Signature of Lead Authorized Person

Approved by: April 10, 2008




Continued Training

* Training Videos

— Ops created several demonstrative videos that
exist on a web server and can be reviewed at any
time.

e Annual Renewal:
— Operations NFPA-70E

— All Group LOTO procedures (High Voltage)




Migration to Electronic Record Keeping

* Historically our procedures were kept in books
(three-ring binders).

* Over the past two years these procedures now
exist on a secure server.

* Operations has recently implemented an
electronic system record keeping.



Summary

requires annuadil renewal.

* An electronic database gives CC & Ops quick
access to training records and procedures.




Thank You for your Time. Here a
Gratuitous Picture of Lighting at Fermilab.




