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DESCRIPTION OF CHANGES 
 

Justification (required for major revision) 

This satisfies action from AR-458152-02.  This revision does not alter the design configuration, 
function, or control, of any Station SSC away from the approved design condition and does not alter 
any Station requirement or commitment. 

 

Page(s) Description (including summary, reason, initiating document, if applicable) 

17 Clarified step 7.4.2 to list distance to be maintained for the different sizes of power 
lines. 
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1.0 PURPOSE 
 

To outline safety requirements for individuals entering the Transformer Yard and ensure that 
offsite power source integrity is maintained.  This procedure provides guidance for gaining 
access as well as specifying safety requirements for performing activities in the yard.  This 
procedure also provides guidance for work activities outside the Transformer Yard fence or 
near high voltage lines outside the yard that involve cranes, booms, or high lift devices with 
potential for unplanned contact with high voltage lines. 

 
 
 
2.0 REFERENCES 

2.1 OSHA - Power Transmission and Distribution, General Requirements - 1926.950, Table V-1, 
Alternating Current - Minimum Working and Clear Hot Stick Distance 

2.2 WAC 296-45-325 (16), Table 1: AC Live Work Minimum Approach Distance 

2.3 AR-259634, Procedure Violation in the Transformer Yard 

2.4 AR-298300, INPO IER L2-13-53; Loss of Off-Site Power (LOOP) Analysis 

2.5 PER 207-0223 (PTL-261526, AR-52375), Danger Tagged Ground Removed Without 
Authorization 

 
2.6 QFRA SR92024-01-1 (PTL-72305), No Procedural Guidance for Switchyard 

2.7 PER 201-1727 (PTL-180355), EO Shocked While Restoring Cooling Water to Main 
Transformer 

2.8 PER 203-1975 (PTL-202097), XFMR Service Power Connected Beyond Grounding Grid 

2.9 PERA 203-2858-01 (PTL-204301), Transformer Yard Grounding and Qualification Issues 

2.10 OER 202-2632 (PTL-192427), INPO SOER 02-03, Large Power Transformer Reliability 

2.11 OER 200-0081 (PTL-165080), INPO O&MR 430 Main, Auxiliary, and Substation Events 

2.12 OER 83092E (PTL-103728), NRC IEN9025S1, Loss of AC Power Subsequent Heat-Up 

2.13 OER 85092F (PTL-103729), IEN 92013, Inadequate Control Of Vehicular Traffic at Nuclear 
Sites 

2.14 OER 92025C (PTL-105241); Forklift Incident In Transformer Yard 

2.15 OER 92025C (OE6115, PTL-106241), Forklift Incident in the Transformer Yard 

2.16 AR-193217, OE 28166 – 500kV Ring Bus Damaged By Mobile Crane 

2.17 AR-214869, SOER 10-1, Large Transformer Reliability 

2.18 AR-203695, SOER 09-1, Shutdown Safety 
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2.19 INPO O&MR 272 Inadvertent Scram Caused by Contractors 

2.20 CVI OMM 1036-00, 1 - BPA Procedures, Accident Prevention Manual 

2.21 CVI OMM 1036-00, 1 - BPA Procedures, Rules of Conduct for Persons Entering Substations 

2.22 ISPM-11, Hazard Communication Program 

2.23 ISPM-14, Job Hazard Analysis 

2.24 ISPM-16, Personal Protective Equipment 

2.25 ISPM-18, Safety Administrative Controls 

2.26 ISPM-20, Electrical Safety, Arc Protection Work Practices, and PPE Requirements 

2.27 MI-3.8, Transformer Yard Coordinator Roles and Responsibilities 

2.28 PPM 1.3.10C, Control of Transient Combustibles 

2.29 PPM 1.3.50, Control of Operator Aids 

2.30 PPM 1.3.56, Conduct of Maintenance 

2.31 PPM 1.3.64, Plant Clearance Orders 

2.32 PPM 10.2.53, Scaffolding 

2.33 PPM 10.25.141E, Installation and Removal of Ground Jumpers in the Transformer Yard 

2.34 SWP-CHE-05, Chemical Control Program 

2.35 SWP-MAI-01, Work Management Process Overview 

2.36 SWP-MAI-02, Station Materiel Condition Inspection and Housekeeping Program 
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3.0 DEFINITIONS 
 
3.1 Barrier - Used to prevent contact with energized parts.  Examples include enclosures, rubber 

blankets and high voltage rubber gloves.  
 
3.2 Guards - Used to maintain Minimum Work Distances or Minimum Approach Distances, as 

identified in the Washington Administrative Code, which include margin for inadvertent 
movement.  

 
3.3 Hazard Review - A review performed by the Transformer Yard Coordinator, System Engineer, 

or designee, to ascertain the hazards of a particular work activity.  The level of review is 
commensurate to the potential hazards exposed to personnel and plant equipment.  Refer to 
Attachment 8.1, Transformer Yard Hazard Considerations. 

 
3.4 Pre-job Brief – A discussion before the start of the work activity that includes those individuals 

involved in the work to ensure they understand Plant conditions and the requirements and 
actions involved in the work activity.  With regard to work activities in the Transformer Yard, 
the pre-job brief is to include the workers AND the Qualified Electrical Worker involved with 
their activity OR the Transformer Yard Coordinator OR an Energy Northwest Electrical Craft 
Supervisor who is a Qualified Electrical Worker.  A pre-job brief is required whenever new 
groups enter the Transformer Yard.  This is intended to occur each shift to ensure that all work 
groups are aware of the other work groups who may be working inside the Transformer Yard.  
For activities defined below as Routine Activities, the respective supervisor may conduct the 
pre-job brief. {OE-2.18} 

 
3.5 Qualified Electrical Worker  - This procedure limits specific activities and responsibilities to 

Qualified Electrical Workers.  A Qualified Electrical Worker is: 

• A journeyman electrician holding Qualification Group ELEX (EL000459 and EL000460). 

• A BPA employee holding a BPA Qualified Electrical Worker Permit. 

• Certain other electrical employees who demonstrate an understanding of the safety rules 
and electrical hazards associated with work activities in the Transformer Yard or near high 
voltage lines outside the Transformer Yard.  These other employees should include the 
Transformer Yard System Engineer and/or the Transformer Yard Coordinator. 

 
3.6 Qualified Worker – An individual who is knowledgeable about the electrical hazards and  

safety rules associated with entrance into the Transformer Yard.  Operations personnel that 
are current in the LORQ/NLORQ program are qualified.  The minimum required qualification  
for those not in the Operations department is Qualification Group SFBD (SF000056 or the 
alternate completion EL000459). 
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3.7 Routine Activities – Access to the Transformer Yard that will not endanger the individual or the 
Plant or the continued operability of offsite sources of power. 

• During routine access the following are not allowed: 

• Climbing on equipment 

• Vehicle movement 

• Opening panels (except by Operations personnel) 
 

• Routine access may include the following activities: 

• Operator rounds 

• Alarm response 

• Periodic functional tests of the public address system 

• Periodic non-destructive evaluations that do not include opening of control panels or 
other enclosures. 

• Access to the CST or the TG security doors 

• Removal of oil spill buckets, absorbent materials, etc. 

• Walk down by the System Engineer, the Transformer Yard Coordinator, or walk 
downs by Maintenance craft in which no panels will be opened or controls 
manipulated. 

 
The respective supervisor may conduct the pre-job brief for Routine Activities.  Routine 
Activities do not require a Hazard Review. 

 
3.8 Safety Watch - A Qualified Electrical Worker responsible for limiting the movement of persons 

or equipment to prevent electrical contact accidents.  This person has the responsibility to halt 
the operation whenever any unsafe act or condition is imminent. 

 
3.9 Shift Manager - An on-duty Senior Reactor Operator (SRO) serving as Shift Manager, Control 

Room Supervisor (CRS), Production Senior Reactor Operator (PSRO), Shift Support 
Supervisor (SSS), or Shift Technical Advisor (STA). 

 
3.10 Transformer Yard Coordinator - An individual knowledgeable in the layout, function, 

characteristics, and hazards associated with equipment and work activities in and around the 
Transformer Yard.  They should be knowledgeable in both the hazards and the safe work 
practices associated with high and low voltage electrical equipment.  Preferably, this person is 
a Qualified Electrical Worker.  Refer to Maintenance Instruction MAI MI-3.8 for a more 
complete description of responsibilities.  

 
3.11 Work Activity - Those activities which are scheduled as plant work.  They include, but are not 

limited to, Plant Operating Tests and Surveillances, Work Orders (WO), Minor Maintenance, 
Preventive Maintenance (PM), or any Special Task/Test. 
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4.0 PREREQUISITES 
 
4.1 Hard hats for personnel who are Qualified Electrical Workers (QEW), other than BPA workers 

with yellow hardhats, should have stickers with "QEW" in black letters, on yellow background, 
on both sides of the hardhat. 

 
4.2 Review safety requirements of this procedure prior to entering the Transformer Yard or prior to 

starting work outside the yard fence in proximity to high voltage transmission lines. 
 
4.3 Ensure all Qualified Electrical Workers (QEW) serving as Transformer Yard Safety Watch are 

qualified per Section 3.5, Definitions, Qualified Electrical Worker prior to entering the 
Transformer Yard. 

 
4.4 Personnel are to be qualified to enter the Transformer Yard.  Unescorted access to the 

Transformer Yard requires the following minimum qualifications for entrance: 

• Qual Group ELEX, Transformer Yard Qualified Electrical Workers 

• Qual Group SFBD, Transformer Yard Access 

• No qualification or escort is required for CST Pit access. 
 

• Operations Watch Standers are qualified to enter the Transformer Yard. 
 
4.5 Unqualified individuals must be escorted by an individual who is an Operations Watch Stander 

or possessing either ELEX or SFBD Qual Group. 
 
4.6 A Qualified Electrical Worker (QEW) is assigned as Safety Watch for installing or removing 

scaffold, or any other work activity the Transformer Yard Coordinator or Designee deems 
necessary.  The Safety Watch is to remain with the workers for the duration of the work inside 
the Transformer Yard or near energized high voltage lines. 

 
4.7 Obtain permission from the Shift Manager just prior to entering Transformer Yard to perform 

any work activity. {OE-2.17} 
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5.0 PRECAUTIONS AND LIMITATIONS 
 
5.1 The Transformer Yard is off limits during initial energization of any of the three offsite power 

systems unless otherwise authorized by the CRS/Shift Manager. 
 
5.2 If special tests require the Transformer Yard to be off limits to personnel, signs will be posted 

to that effect in accordance with PPM 1.3.50 and/or ISPM-18, as applicable.  
 
5.3 Vehicles other than those required for work purposes are not allowed in the Transformer Yard. 

Grounding requirements are identified in Attachment 8.2. 
 
5.4 Vehicles which may make electrical contact must be grounded.  Examples include but are not 

limited to cranes, boom trucks, forklifts, man lifts, dump trucks, vacuum trucks, etc.  Vehicles 
which cannot make electrical contact are NOT required to be grounded.  Examples include but 
are not limited to pickup and flatbed trucks, trailers, etc.  

 
5.5 Routine inspection tours by the Operations and Security Department personnel, Transformer 

Yard Coordinator and System Engineer are exempt from notification requirements to the Shift 
Manager, and Hazard Reviews. 

 
5.6 Work activities in the vicinity of energized high voltage equipment require performing a Hazard 

Review prior to commencing work.  A Hazard Review includes a walk down of the job with the 
responsible craft.  Hazard Review is expected to be included with the applicable work order 
and discussed in the pre-job brief.  Attachment 8.1 provides a minimum list of considerations 
for the hazard review.  A Job Hazard Analysis, per ISPM-14, should be considered.  The 
following activities are exempt from a Hazard Review.  

• Work activities that do not risk accidental contact with high voltage equipment. 

• Activities defined in Section 3.0 as Routine Work do not require a hazard review.  
 
5.7 Chemicals and materials other than that necessary to perform work in Transformer Yard are 

not allowed into Transformer yard.  Chemicals require permits and labels per SWP-CHE-05. 
 
5.8 Exercise special caution if working near 115 kV equipment at the east side of the Transformer 

Yard.  Energized bus is installed approximately 16 feet above ground. 
 
5.9 Temporary storage of flammable materials or fuels near transformers or Open Phase detection 

system (OPDS) buildings is limited, and must have concurrence from CGS Fire Marshal.  
Practice careful use of such materials to minimize potential for spill to the environment.  
Submit Transient Combustibles Permit per PPM 1.3.10C, to notify CGS Fire Marshal any time 
flammable materials or fuels including vehicle fuel tanks, will be left in the Transformer Yard.   

 
5.10 During normal plant operation when no work is being performed in the yard, the Transformer 

Yard shall be kept locked.  During plant outages when work is ongoing in the yard, gates are 
to be kept closed to discourage unnecessary traffic.  For quick egress in an emergency, 
personnel shall leave gates unlocked while working inside the Transformer Yard. 
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5.11 Notify CGS Fire Marshal whenever any vehicle, trailer or other equipment containing 
combustible materials will be positioned as follows.  The Fire Marshal can then determine if it 
is necessary to notify the nuclear insurer, NEIL: 

• Within 50 feet of a Main Transformer. 

• Within 50 feet of the Startup Transformer. 

• Within 30 feet of a Normal Transformer. 

• Within 30 feet of the Backup Transformer. 

• Within 30 feet of OPDS buildings. 
 
5.12 When the plant is off-line, contact the Shift Manager or Outage Management for details 

regarding offsite power sources and Shutdown Safety Plan.  When off line, one of three 
normal sources of offsite power may be out of service for maintenance.  The two remaining 
offsite power sources satisfy minimum requirements of our Technical Specifications.  To 
ensure integrity of offsite power during outages, all work activities will comply with the 
Shutdown Safety Plan, which defines areas where personnel access and/or vehicle movement 
is restricted. 

 
5.13 The Trenwa cable ways under the Isolated Phase Bus Duct have removable covers that are 

not rated to support vehicles or fork lifts.  Be aware of their limited loading capability in order to 
prevent breaking through {OE-2.14} 

 
5.14 Do not loiter in the Transformer Yard.  Transformer faults can cause the transformer to 

explode, which could cause serious personnel injury. {OE-2.17} 
 
5.15 Access to the Condensate Storage Tank (CST) pit is provided through the Transformer 

Yard via pathway indicated by painted stripes.  Normal access is via CST walls 
Transformer Yard East gate and CST stairway.  Refer to Attachment 8.3.  No 
qualification or escort is required for CST Pit access. 

 
5.16 Switchyard / transformer yard work must be managed carefully at all times and suspended 

when other work or conditions inside the plant create elevated risk such as a marginal defense 
in depth (Orange) condition. {OE-2.18} 

 
5.17 Establish lay down areas and/or temporary storage such that staged materials will not be 

blown into the Transformer Yard, blown on transmission lines and/or blown on transformers. 
{OE-2.4} 
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5.18 Per ISPM-16, Personal Protective Equipment, workers in the Transformer Yard will wear 
gloves appropriate for the hazard, when engaged in maintenance, operational activities or 
other physical work activities, (e.g., lifting, pushing, climbing on scaffolds or ladders, or similar 
activities).  In the Transformer Yard and adjacent to the overhead high voltage lines, there is a 
risk of shock from induced voltage.  Use of gloves may increase shock voltage level, when 
working on or in the vicinity of high voltage equipment.  Glove use may be waived to lower the 
level of induced voltage experienced by workers.  Document such waiver on Form 26220, 
Work Order Industrial Safety Review per ISPM-16. BPA workers will follow BPA standard 
practice for glove use and a glove waiver is not required. 

 
5.19 Per ISPM-16, Personal Protective Equipment, workers in the Transformer Yard will wear hard 

hats when there is a hazard from overhead objects or flying materials. Hard hat use shall not 
be required for the following activities: 
 

• Removing or reinstalling links in doghouses or bushing throats 

• Activities inside transformer or breaker control panels 

• Work within the low voltage terminal box attached to E-TR-B. 
 
5.20 Per ISPM-9, Fall Protection, “IF the fall hazard cannot be practicably abated through design, 

THEN an approved fall protection system and fall protection plan are required.” However, 
many locations inside the Transformer Yard have no adequate location for tie off. In such 
cases when fall protection is not practicable, a second person working as a spotter should 
position themselves in a location not subject to the fall hazard and provide warning to the 
worker if they approach the edge of the surface on which they are working. An example 
includes but is not limited to work on the tops of the transformers. 

 
5.21 Administrative Safety Barriers and Guards 
 

5.21.1 Use of conductive materials such as DANGER and CAUTION tape is not allowed in 
the Transformer Yard.  This type of tape may become airborne. It is expected that 
rope barriers, other than red/white or yellow/black, will be used to provide barriers or 
guards for non-electrical hazards.  Include sign(s) describing / explaining the 
applicable hazard of concern.  Use of red/black woven tape on yellow/black woven 
tape is acceptable.  Refer to 6.2 for CIDs. 

 
5.21.2 Only red/white or yellow/black rope is used as guard or barrier for an electrical 

hazard.  Red/white or yellow/ black barriers also require danger or caution signs 
attached in approach areas per ISPM-18, Safety Administrative Controls.  None 
other than red/white or yellow/black rope is to guard against electrical hazards. 

a. Do not enter areas guarded with red/white rope.  Red/white rope barrier is used 
to prohibit personnel from entering an energized zone.  Red/white rope guards 
are installed and removed by or under direction of the QEW in charge.  An 
example of using red/white rope barriers is during diagnostic testing or Doble 
Testing when test voltages may be as high as 5kV.   
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b. Work areas guarded with yellow/black rope may be entered by QEW(s). 
Entry by others is prohibited unless escorted by a QEW.  Yellow/black 
rope guards are installed as directed by a QEW.  This guard may only 
be removed with approval from the responsible QEW. 

 
5.21.3 Barriers and guards are to be utilized to protect against mechanical, environmental, 

and other non-electrical hazards such as open excavations or manholes.  Applicable 
requirements for these type barriers and guards are provided in ISPM-18, Safety 
Administrative Controls.  Woven barricade tape may be utilized for non-electrical 
hazards. 

 
5.21.4 Environmentally contaminated areas are to be guarded and identified by signs.  

They may only be entered by persons trained to protect themselves from the 
hazard(s) presented by the contaminants. 

 
5.21.5 When installed under QEW supervision, devices such as fencing, may be used to 

separate a work area from energized sections or components. 
 
5.22 Non-conductive hard hats are required to be worn in the Transformer Yard. 
 
5.23 Gloves are NOT worn when using hot sticks during activities involving energized or 

deenergized, but ungrounded high voltage equipment.  Hot stick use prevents violating 
Minimum Approach Distance from exposed high voltage equipment, whether energized or 
de-energized and ungrounded. 

 
5.24 Use of personal protective equipment on low voltages is per ISPM-20, Electrical Arc Protection 

Work Practices and PPE Requirements. 
 
5.25 Personnel entering or leaving the Transformer Yard are to notify any BPA personnel who may 

be present, to ensure personnel are aware of work in progress and potential hazard(s). 
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6.0 MATERIALS, TOOLS, AND TEST EQUIPMENT 
 
6.1 Calibrated Tools and Test Equipment 
 

NONE 
 
6.2 Other 
 

6.2.1 CID 12495, Red and White rope 
 

6.2.2 CID 12496, Yellow and Black rope 
 

6.2.3 CID 33451, Yellow and Black woven tape 
 

6.2.4 CID 33455, Red and Blake woven tape 
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7.0 PROCEDURE 
 
7.1 Personal Protective Grounds 
 

7.1.1 Personal protective grounds are installed to protect workers from electric shock.  
Installing and removing grounds can be hazardous if not performed correctly.  
Installing and removing grounds is to be performed only by qualified personnel using 
approved techniques and equipment. 

 
7.1.2 Personal protective grounds will be installed in the Transformer Yard, with Danger 

tags on both ends per PPM 1.3.64.  Danger tagged grounds must NOT be 
disturbed. As stated in PPM 1.3.64, Danger Clearances and their associated danger 
tags, represent a lifesaving procedure and are INVIOLATE. 

 
7.1.3 Static grounds may be installed on plant equipment to prevent buildup of static 

charge on isolated equipment.  Static grounds may NOT be disturbed except with 
the authorization of the person who installed them. 

 
7.1.4 Scaffolding is typically grounded with untagged static grounds per PPM 10.2.53 

prior to using scaffolding.  Such untagged static grounds will be installed and 
removed by Electricians per PPM 10.2.53. 

 
7.2 Safety Watch Duties and Responsibilities 
 

7.2.1 Above all else, the Safety Watch will limit the movements of people and/or 
equipment to prevent inadvertent contact with energized equipment. 

 
7.2.2 When assigned, the Safety Watch will provide oversight for non-electrical workers to 

prevent workers from violating the minimum approach distances and to prevent 
inadvertent contact with energized equipment.   

 
7.2.3 The Safety Watch will escort vehicles during any vehicle movement.  Movement 

from one location to another is just one form of vehicle movement. Moving booms 
on cranes and lifts, raising and lowering the forks of a forklift or material handler, 
and operation of a backhoe are further examples of vehicle movement.   

 
7.2.4 The Safety Watch will connect and remove as necessary vehicle grounds and/or 

scaffold grounds during any work activity to which they are assigned.   
 

7.2.5 The Safety Watch is authorized to stop any personnel and/or vehicle movement 
which may endanger either the individual or plant equipment.   

 
7.2.6 The Safety Watch will brief personnel prior to beginning or resuming any work 

activity.  The personnel involved in the particular work activity are to follow the 
instructions of the Safety Watch.  The Safety Watch has the authority to halt any 
activity whenever they believe an unsafe act or condition is imminent.   
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7.2.7 The Safety Watch will wear a red or orange vest or coat for all work activities to 
which they are assigned to provide immediate visibility. 

 
7.2.8 The Safety Watch is required to have a means to signal to the workers under their 

supervision.  For example, a canned air horn may be used to signal vehicle 
operators. 

 
 
7.3 Obtaining Access to the Transformer Yard to Perform a Work Activity 
 

7.3.1 All work activities to be performed in the vicinity of energized high voltage 
equipment require a hazard review.  Work activities that do not risk accidental 
contact do not require a hazard review.  Work activities assigned to BPA do not 
require a hazard review due to their specialized training in working on or near high 
voltage equipment. Activities defined in Section 1.0 as Routine Work do not require 
a hazard review. 

 
7.3.2 The Transformer Yard Coordinator or designee will perform the hazard review which 

may involve walking down the job with the responsible craft.  This hazard review is 
intended to evaluate potential impacts to personnel safety and plant operation. 

 
7.3.3 The hazard review is intended to evaluate potential impacts to personnel safety and 

plant operation that are unique to the Transformer Yard.  Attachment 8.1 provides a 
minimum list of considerations for a hazard review.  This attachment is an aid for the 
reviewer and is not intended to become permanently filed.  Recommended practice 
is to include the hazard review with the applicable work order.  Recommended 
practice is to include these items in the pre-job brief. 

 
7.3.4 If the job is a regularly scheduled task that is being supervised by individuals who 

have already been through a walk down with the Transformer Yard Coordinator or 
designee for that specific job, a walk down is not required. 

 
7.3.5 Conduct a pre-job brief to review Plant conditions, job requirements for the particular 

activity, and safe entrance and exit paths.  Attachment 8.1 provides a list of hazards 
to be considered, and may be used as a basis for the brief.  A Qualified Electrical 
Worker must be included in the pre-job brief for other than Routine Activities as 
defined in Step 3.7. 

 
7.3.6 If work activities will be performed during or as part of a plant outage then a review 

of relevant information from the plant Shutdown Safety Plan, including protected 
equipment in the Transformer Yard, is to be included in the Hazard Review. 

 
7.3.7 If more than one group is working inside the Transformer Yard, all groups are to be 

included in the pre-job brief. 
 

7.3.8 Safety Watch is required to be Qualified Electrical Worker per Section 1.0. 
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7.3.9 Workers must contact the Shift Manager just prior to entering the Transformer Yard. 
The Shift Manager may request a Hazard Review if appropriate.  {OE-2.17} 

 
a. Authorization to enter the Transformer Yard and begin work is associated with 

the activity rather than the individual obtaining authorization. 
 

b. Shift Manager access authorization applies to all individuals associated 
with that job, it is not specific to the individual. 

 
7.3.10 Upon entering the transformer yard, perform the following: 

 
a. Notify Transformer Yard Coordinator or any BPA-Transmission personnel who 

may be present, of the work activity, location, and duration, to ensure all 
personnel working in or near the Transformer Yard are aware of all work and 
potential hazards.   

 
b. When opening gates, open them into the Transformer Yard.  If opened outward 

and there is a fault or switching event, it may result in electric shock. 
 

c. Lock gate padlock onto the chain link to prevent the gate from being 
inadvertently locked while personnel are inside the fenced area. 

 
7.3.11 Upon leaving the Transformer Yard, perform the following: 

 
a. If BPA Transmission personnel are present then notify the Transformer Yard 

Coordinator or BPA Transmission personnel. 
 

b. If other personnel are still present in the Transformer Yard, leave gates 
unlocked upon leaving the Transformer Yard. 
 

c. If there are no other personnel in the Transformer Yard, verify gates are locked 
upon leaving the Transformer Yard. 

 
d. Inform the Shift Manager when the job is complete and all personnel are clear 

of the Transformer Yard. 
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7.4 Safety Requirements for Transformer Yard Activities 
 

NOTE: The following two requirements apply to minimum work distances for 
workers and equipment in proximity to high voltage lines or equipment.  
However, maintenance activity in close proximity to high voltage is to be 
held to an absolute minimum. 

 

7.4.1 The following table provides minimum working distances, in inches, for voltages 
used in the Columbia Generating Station Transformer Yard.  No part of a worker's 
body or conductive object is to be moved closer to energized high voltage than the 
applicable Minimum Working Distance. 

 
The Minimum Working Distances for the various System Voltages are in 
accordance with WAC 296-45-325 (4) with the exception of the 230kV distance.  
The 230kV distance listed in the table is in accordance with the BPA Transmission 
Accident Prevention Manual, a more restrictive and conservative Minimum Working 
Distance. 

 

System 
Voltage 

Minimum Working Distance 
 

4160 V 2'-1" phase to ground 

6900 V 2'-2" phase to ground 

25 kV 2'-7" phase to ground 

115 kV 3'-9" phase to ground 

230 kV 6'-8" phase to ground 

500 kV 16'-8" phase to ground 

Neutrals 2' -- 

 

7.4.2 To prevent physical contact with the lines, no part of power equipment (boom, 
derrick, cable, etc.) or load shall be moved closer than 15 feet for 115 kV, 20 feet  
for 230 kV, and 25 feet for the 500 kV energized lines or equipment without a risk 
evaluation for each activity that includes the use of power equipment within the 
voltage specified limit to exposed high voltage energized equipment. 

 
7.4.3 When maneuvering vehicles in the Transformer Yard, a safety watch outside the 

vehicle shall guide the driver.  It is advisable to have multiple spotters when 
maneuvering vehicles, any one of whom may stop the vehicle movement to prevent 
vehicles from contacting plant equipment. {OE-2.15} 

 
7.4.4 Grounds shall be installed on deenergized high voltage systems that workers will be 

in contact with or closer to than the minimum working distance.  Install grounds per 
BPA standard practice. 
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7.4.5 Man-lifts, cranes, other overhead lift equipment and all scaffolds used within the 
Transformer Yard shall be connected to the Transformer Yard ground mat with a 
2/0 copper ground lead or equivalent. 

 
7.4.6 Before a worker leaves the controls of power equipment, the load, forks, bucket, 

boom, or blade, as applicable, shall be lowered and all the brakes shall be set.  
Once this has been done, the vehicle shall be grounded. 

 
7.4.7 A safety watch is required when: 

• An inadvertent movement by the worker could result in violating the minimum 
working distance to energized conductors 

• There is vehicular movement inside the Transformer Yard 

• Equipment is being moved or operated in the vicinity of energized high voltage 
circuits and the possibility of accidental contact exists 

• Erecting or removing scaffold 

• A Qualified Electrical Employee determines a Safety Watcher is necessary for 
any work activity inside the Transformer Yard, or near high voltage lines. 

 
7.4.8 Tools and equipment shall be tied off if they could be dropped, causing damage to 

energized systems, or injury to other workers. 
 

7.4.9 Conductors that cross out of, or into, the Transformer Yard grounding grid mat could 
result in dangerous unexpected voltages during a fault current event.  Temporary 
conductors, (i.e. flexible cords or other conductors), shall not cross the grounding 
grid mat boundary, i.e., the area surrounded by the Transformer Yard fence. 

 
7.4.10 Refer to Attachment 8.2 for a list of requirements for the grounding of vehicles, 

engine generators and other equipment. 
 

7.4.11 Personnel in the Transformer Yard and immediate area are responsible to ensure 
materials are staged or stored such that they materials will not be blown into the 
Transformer Yard, blown on transmission lines and/or blown on transformers during 
severe weather. {OE-2.4} 

 
7.5 Access to the Open Phase Detection System (OPDS) Buildings 
 

7.5.1 Shift Manager approval is required for access to the Open Phase Detection System 
buildings, OPDS-BLDG-S or OPDS-BLDG-B. 

 
7.5.2 Obtain OPDS building key from Operations. 

 
7.5.3 Verify no miscellaneous tools or equipment are stored or staged in either OPDS 

buildings. 
 

7.5.4 Verify OPDS building door is closed and locked when leaving building. 



Number: 1.9.13 Use Category: INFORMATION Major Rev:  022 

Minor Rev:  N/A 

Page: 19 of 24 Title: Transformer Yard Access and Controls 

 

 

8.0 ATTACHMENTS 
 
8.1 Transformer Yard Hazard Considerations 
 
8.2 Vehicle and Equipment Grounding Requirements 
 
8.3 Access to CST 
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Attachment 8.1,  Transformer Yard Hazard Considerations 

TRANSFORMER YARD HAZARD CONSIDERATIONS 
 
 

As a minimum, the job walk down is required to address the following issues: 
 

• Identifying all energized overhead lines/bus work in the yard. 
 

• Identifying all energized transformers in the yard. 
 

• Establishing a safe route from the gate to the work site. 
 

• Determining if a safety watch is required for the job. 
 

• Will a configuration of conductive material (piping etc.) be assembled/constructed which 
could possibly become subject to the effects of induced voltage by being run parallel to 
energized systems? 

 

• Will equipment/material be operated/handled such that it poses a risk to accidental contact 
with high voltage? 

 

• Identify the plant response to the loss of any of the three high voltage systems. 
 

• Discuss relevant operational events that have occurred in the industry as a result of similar 
Transformer Yard maintenance. 

 

• Will any flammable or combustible material need to be stored in proximity to the 
transformers or OPDS relay buildings? 

 

• Will anything be vulnerable to being blown by the wind up into the high voltage bus/lines? 
 

• Locate the best place to set up cranes/buckets for minimum risk to Transformer Yard 
equipment. 

 

• Locate the nearest grounding locations for manlifts, cranes, or overhead lift equipment. 
 

• Will modifications of the ground grid be made? 
 

• Will the ground grid be uncovered during excavation? 

 

• Will work be performed near razor wire? 
 
 
 

END 
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Attachment 8.2, Vehicle and Equipment Grounding 

VEHICLE AND EQUIPMENT GROUNDING REQUIREMENTS GROUNDING 
 

CAUTION 
 
Conductor(s) that crosses the Transformer Yard ground grid boundary (fence) 
could transmit dangerous unexpected voltages and currents during a ground fault 
event.  When using flexible cords or other conductors in or near the Transformer 
Yard, conductors must not cross over the grounding grid boundary. 

 
Grounding equipment and vehicles in the Transformer Yard, protects workers from voltages 
that may develop from a number of sources.  Required protective grounding for equipment 
depends on the electrical hazard.  Within the Transformer Yard a vehicle may rest on the 
substation ground mat and is thus on a ground plane.  When off the ground mat, the vehicle 
may be positioned such that it is subjected to the ground gradient from any earth current flow 
requiring special work or ground precautions. 

Personnel working on a grounded circuit are protected by proper bonding techniques.  
Bonding is the electrical connection between metallic parts, (i.e. conductors).  Proper bonding 
ensures every metallic part in the work area is solidly connected together to minimize any 
potential difference, (i.e. voltage).  This grounding or bonding is to be in addition to any service 
grounding or bonding provided by the service supply conductors, such as portable flexible 
cords (extension cords) or buried cable conductors. 

When the possibility of electrical contact with a vehicle exists, the vehicle must be grounded.  
Even if the possibility of contacting a normally energized part does NOT exist, static grounds 
may be necessary to discharge voltage and current induced in metallic parts.  A static ground 
must be capable of continuously carrying the induced current. 

Mobile work equipment connected to a station service supply is to be grounded or bonded to 
its associated electrical equipment.  

NOTE: This grounding or bonding is to be in addition to any service grounding or 
bonding provided by the service supply conductors, such as portable 
flexible cords or buried cable conductors. 

 
A. Single phase power supply 120V/240V 60 Hz 

Vehicles connected to a single-phase power source shall be grounded to the ground 
mat with a minimum #6 AWG braided copper static ground cable.  However, in 
situations where the possibility of contacting a normally energized overhead line or bus 
exists, ground the vehicle with a 2/0 copper ground.   

Examples of possible contact include:  

• Removing or replacing ladders 

• Placing or removing metallic conduit from the roof of a route van; etc. 
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Attachment 8.2, Vehicle and Equipment Grounding 

B. Three-Phase Power Source, 240V or 480V, 60 HZ. 
 

Vehicles, such as transformer processing trailers connected to three-phase power 
sources shall be grounded with a 2/0 copper portable protective ground.  However, 
where contact with a normally energized overhead bus is possible, ground the vehicle 
with the appropriate number of 2/0 copper grounds required to ground the bus.   

Examples of possible contact are: 

• when removing or replacing ladders 

• when placing or removing metallic conduit from the roof of a route van; etc. 
 

C. Other Vehicles and Equipment 
 

In general, vehicles and equipment that are NOT connected to station service power 
and have no possibility of making contact with a normally energized bus or line do NOT 
require grounding.  However, if static discharge or induced voltage becomes a 
problem, ground the vehicle with a static ground cable of at least #6 copper.    

 
Grounding and bonding is required as noted below: 

• Ground the transformer processing trailer and bond to the transformer being 
processed. 

• Ground the vacuum pump and bond to the equipment being evacuated. 

• Ground and bond the engine generator to the equipment being powered, such as 
the transformer preparation trailer. 

• If the engine generator is supplying power to an oil pump or test instrument, bond 
the engine generator to the equipment being processed and to the ground grid 
riser. 

• When testing from a vehicle (such as breaker timing from a test trailer), ground and 
bond the vehicle to the equipment being tested. 

• When fluids are being pumped, ensure transfer hoses or pipes are conductive in 
order to eliminate static charge buildup during the pumping operation.  If hoses or 
pipes are non-conductive, ensure bonding is in place for the pump and for the 
equipment being filled prior to pumping fluids. 

 
HANDLING OIL 
 

BPA oil hoses have an internal metal braid to ensure the hose is conductive from end to end.  
If this braid is degraded or becomes non-conductive, either replace the hose, or bond the oil 
storage tank, hose, filter and pump together with 2/0 copper portable protective grounds to 
eliminate static charge buildup from oil flow.  Replace non-conductive oil hose with a 
conductive oil hose as soon as possible after the job is completed.  This requirement also 
applies to refueling vehicles and equipment the Transformer Yard. 
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Attachment 8.2, Vehicle and Equipment Grounding 

VEHICLE GROUNDING 
 

Ground lead connections shall always be made to the ground mat first and the vehicle last.  If 
the vehicle is off the ground mat, a hot stick must be used to make the vehicle connection. 

 
All vehicles, cranes, man lifts, and other overhead lift equipment that can move to within the 
applicable Minimum Approach Distance of a normally energized bus or overhead line, shall be 
grounded with the required number of 2/0 copper portable protective grounds for that bus.  For 
Columbia Generating Station, a single 2/0 copper ground is required. 

 
Engine Generator 
 

NOTE: Some engine generators have the generator neutral separated from the 
frame.  The generator manufacturer indicates on the unit ADo Not Ground 

the Frame.@  On the BPA system it is considered better to ground the 

generator frame and risk the potential of a ground surge failing the 
insulation between the frame and the neutral point.  Some engine 
generators have connectors provided for grounding.  If using these 
connectors for grounding, connectors must be sized to meet or exceed the 
amperage capacity of the grounding wire used. 

 
Ground the engine generator to the ground grid at the location where its power is used.  If 
supplying power in the new addition, then ground it there.  If supplying power in large open 
areas of the yard without accessible grid wires, then ground the engine generator to a ground 
rod installed within 10 feet of the generator.  If the engine generator is supplying power to a 
single device, such as a transformer preparation trailer and both generator and trailer can be 
touched simultaneously, then bond trailer to generator with 2/0 copper portable grounds, to 
assure there is no potential difference between generator and trailer.  The generator should be 
located fairly close to the work site, to minimize the possibility of ground currents flowing 
through the ground lead in the power cable.  Ground current can flow between different areas 
of the grid depending upon what is connected to the grid. 

 
Engine generators supplying single phase 120V or 240V 60 Hz power, are grounded and 
bonded with a minimum of No. 6 AWG braided copper static wire.  Engine generators 
supplying three phase 240V or 480V 60 Hz power, are grounded with a minimum of No. 
2/0 copper portable protective ground cable. 

 
 
 
 
 
 
 
 
 

END 
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Attachment 8.3, Access To CST 

ACCESS TO CST 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

END 
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