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Introduction

This subject area describes the procedures for conducting ordinary, pre-engineered, and critical lifts. It discusses the
requirements for

e Conducting a lift assessment to determine the type of lift;

e Preparing a Critical Lift Evaluation Form (CLEF) and a Critical Lift Plan or

e Pre-engineered Lift Procedure;

e Reviewing and approving the plan;

e Conducting ordinary lifts and operating material handling equipment;

e Certifying material handling equipment;

e Inspecting and maintaining lifting and material handling equipment;

¢ Inspecting shielding blocks;

e Operating, inspecting and maintaining manual material handling equipment

See the Forklift Safety Subject Area for procedures on safely operating forklifts.

See the Aerial Lifts Subject Area for procedures on safely operating aerial lifts.

Contents

Section Overview of Content
(see section for full process)

1. Conducting Critical and Pre-engineered Lifts )
¢ Conduct lift assessment.

e Prepare Critical Lift Evaluation Form (CLEF) and a Critical Lift
Plan or Pre-engineered Lift Procedure.

e Review and approve plan.
e Hold Pre-lift Meeting.
e Conduct lift.

2. Conducting Ordinary Lifts and Operating Material Handling

Equioment e Determine type of lift by conducting a lift assessment.
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3. Certifying Material Handling Equipment for Use

4. Inspecting and Maintaining Lifting and Material Handling
Equipment

5. Inspecting Shielding Blocks

6. Manual Material Handling Equipment

Definitions

Exhibits

AGS Shielding Block 24" x 2' Roof Beam

Checklist for Lift Planning
Classifying Lifts

Evaluate lift.

Ensure training is complete.

Ensure equipment is certified.

Present plan for review.

Start activity when work package is complete and accepted.
Keep nonparticipants out of work control zone.

Approve work planning.

Hold Pre-lift Meeting.

Conduct lift.

Inspect and certify (load test) new equipment not certified by
the manufacturer.

Review and inspect lifting device.

Issue certification document.

Retain copy of records.

Ensure equipment is used only for its intended purpose.

Inspect and maintain lifting and material handling equipment
applying one of the following subprocesses:
o Inspection and Proof Test Requirements of Rigging and
Material Handling Hardware

o Inspection and Proof Test Requirements of Rigging Hooks

o Inspection, Proof Test Requirements, and Operating Practices
for Slings

o Inspection and Proof Test Requirements of Below-the-Hook
Lifting Devices

o Inspection, Load Test Requirements, Preventive Maintenance,
and Operating Practices for Overhead Cranes/Hoists

o Inspection, Load Test Requirements, Preventive Maintenance,
and Operating Practices for Mobile Cranes and Boom Trucks

o Contractor's Heavy Construction Equipment

o Maintaining Lifting and Material Handling Equipment

Inspect and protect shielding blocks.
Discard defective blocks.

General Requirements.

Inspection.

Operating Manual Material Handling Equipment.
Maintenance of Manual Material Handling Equipment.

https://sbms.bnl.gov/sbmsearch/SubjArea/PrintAll.cfm?SAld=129&DisplayButton=No&Exhibit=No[5/13/2014 11:30:55 AM]


https://sbms.bnl.gov/sbmsearch/subjarea/129/129_Pro3.cfm
https://sbms.bnl.gov/sbmsearch/subjarea/129/129_Pro4.cfm
https://sbms.bnl.gov/sbmsearch/subjarea/129/129_Pro4.cfm
https://sbms.bnl.gov/sbmsearch/subjarea/129/129_Pro5.cfm
https://sbms.bnl.gov/sbmsearch/subjarea/129/129_Pro7.cfm
https://sbms.bnl.gov/sbmsearch/subjarea/129/SAdef.cfm?id=129
https://sbms.bnl.gov/sbmsearch/subjarea/129/129_Exh12.cfm?ExhibitID=6757
https://sbms.bnl.gov/sbmsearch/subjarea/129/129_Exh3.cfm?ExhibitID=6711
https://sbms.bnl.gov/sbmsearch/subjarea/129/129_Exh2.cfm?ExhibitID=6712

Lifting Safety

Criteria for Resubmittal of Pre-engineered Lifts

Critical Lift Plan

Daily (Frequent) Overhead Crane/Hoist Inspection Checklist

DOE Headmark List
Lift Assessment

Mobile Crane Critical Lift Evaluation Form Example
Overhead Crane Critical Lift Evaluation Form Example
Rigging Hardware Inspection/Removal Criteria and the Recognized Manufacturer Markings

Safe Lifting and Operating Practices

Slings: Inspection Criteria

Standard Hand Signals for Mobile Cranes
Standard Hand Signals for Overhead and Gantry Cranes

Weather Factors

Forms

Critical Lift Evaluation Form (CLEF)
Inspection Reports

Load Test Reports

Overhead Crane Monthly Inspection Checklist

Rigging Plan Worksheet

Training Requirements and Reporting Obligations

This subject area contains training requirements. See the Training and Qualifications Web Site.

This subject area does not contain reporting obligations.

External/lInternal Requirements

Requirement Number

Requirement Title

10 CFR 830. Subpart A

Energy, Nuclear Safety Management, Quality Assurance Requirements

29 CFR 1910

Labor/Occupational Safety and Health Standards

29 CFR 1926

Labor/Safety and Health Regulations for Construction

ANSI/ASME B 30 Series

American National Standards Institute (ANSI)/American Society of Mechanical Engineers
(ASME)/ASME/ANSI B30 Crane and Hoist Series of Standards

Clause 1.119 (DEAR 970.5223-1)

BSA Contract No. DE-AC02-98CH10886 -

Integration of Environment, Safety and Health into Work Planning and Execution (DEC 2000)

DOE-STD-1090-07

Hoisting and Rigging

0O 414.1D Admin Chg 1 (May 8. 2013)

Quality Assurance

References

Aerial Lifts Subject Area

ANSI/ITSDF B56.10 Safety Standard for Manually Propelled High Lift Industrial Trucks

ASME B30.5, Mobile and Locomotive Cranes

ASME B30.9, Slings

ASME B30.10, Hooks

ASME B30.20 Standard for Design, Testing, and Appropriate Markings

ASME B30.26, Rigging Hardware
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DOE-STD-1090, Hoisting and Rigging

Eacility Operations Center (FOC) Web site

Forklift Safety Subject Area

OSHA 1910.179 Overhead and Gantry Cranes

OSHA 1910.180, Crawler Locomotive and Truck Cranes

OSHA 1910.184, Slings

OSHA 1926 Subpart CC, Cranes & Derricks in Construction

OSHA 1926 Subpart O, Motor Vehicles, Mechanized Equipment, and Marine Operations
Training and Qualifications Web Site

Work Planning and Control for Experiments and Operations Subject Area
Standards of Performance

Managers shall analyze work for hazards, authorize work to proceed, and ensure that work is performed within
established controls.

Managers shall develop, maintain, communicate, and manage appropriate plans, i.e., project plans, program plans,
operations plans, and business plans.

All staff and users shall ensure that they are trained and qualified to carry out their assigned responsibilities, and
shall inform their supervisor if they are assigned to perform work for which they are not properly trained or
qualified.

The only official copy of this file is the one on-line in SBMS.
Before using a printed copy, verify that it is the most current version by checking the effective date.

| SBMS Home Page | Subject Areas | Instructions | Revision History |

| Questions/Comments I

https://sbms.bnl.gov/sbmsearch/subjarea/129/129 SA.cfm

PROCEDURE: CONDUCTING CRITICAL AND PRE-ENGINEERED
LIFTS

Management System: Worker Safety and Health

Subject Area: Lifting Safety
1. Conducting Critical and Pre-engineered Lifts
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Effective Date: Apr 7, 2014 Subject Matter Expert: Michael Gaffney Management System Executive: Ed Nowak

Applicability

This information applies to BNL staff and non-BNL staff who perform or supervise critical and pre-engineered lifts
using hoisting and rigging equipment.

Required Procedure

Before a critical or pre-engineered lift is made, the Critical Lift Evaluation Form (CLEF) must be prepared. The Critical
Lift Plan also must be prepared and reviewed. A Pre-engineered Lift Procedure must address the same elements as a
Critical Lift Plan.

Under special circumstances, for example in a life-threatening, or emergency situation, the BNL Incident Commander
will take charge of the emergency and will secure input from the Lifting Safety Committee Chair, subject matter
experts, F&O supervisors, or BNL Hoisting and Rigging Inspector, if available, to evaluate and approve a Critical Lift.

Step 1 |l The responsible manager or designee determines the type of lift by conducting a lift assessment:

e Ordinary;
* Pre-engineered;
o Critical.

See the exhibits Lift Assessment and Classifying Lifts for information on conducting the assessment.

If the lift is ordinary, go to the section Conducting Ordinary Lifts and Operating Material Handling Equipment. If
the lift is critical or pre-engineered, follow this section.

Contact the Lifting Safety Committee (LSC) Chair, F&O Rigging Supervisors, or the BNL Hoisting and Rigging
Inspector for assistance in conducting the assessment.

Step 2 || The responsible manager or designee (e.g., professional engineer, person-in-charge) prepares the Critical Lift
Evaluation Form (CLEF) for critical or pre-engineered lifts. See the Mobile Crane Critical Lift Evaluation Form

Example and the Overhead Crane Critical Lift Evaluation Form Example for examples of CLEFs.

This may be done in conjunction with Step 4.

Step 3 || The responsible manager or designee ensures that the operator of the equipment and the riggers involved with
the lift have been trained. See the Training and Qualifications Web Site for information on courses. Contact a

Training Coordinator for assistance.

All construction contractor and construction sub-contractor signal persons must meet the qualification
requirements of OSHA 29 CFR 1926.1428.

All contractor and sub-contractor mobile crane operators must have a valid New York State Mobile Crane
Operator's License for the type of equipment they will be operating.

Step 4 || The responsible manager or designee prepares a Critical Lift Plan or Pre-engineered Lift Procedure. See the
exhibit Critical Lift Plan and Pre-engineered Lift Procedure for the information required for developing it. Use the
exhibits Checklist for Lift Planning and Weather Factors as tools for evaluating the area of operation and
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potential hazards when preparing the plan. This evaluation must include the following considerations:

» Confirm that industry-recognized equipment and hardware have been selected for the job and that the
equipment is qualified for a Critical Lift. Note: The hook devices used for Critical Lifts may have
different Load Test requirements than those required for Ordinary Lifts.

« Ensure that the Next Date of Inspection stickers/tags are current. Any equipment found not to be in
compliance can not be used at BNL until a new inspection is performed.

o Ensure the crane Preventive Maintenance is current. All Preventive Maintenance must be current or
the Critical Lift cannot be approved. Pre-Engineered Lifts may not be conducted unless the
Responsible Manager ensures the crane Preventive Maintenance is current.

e Confirm proper setup and positioning of equipment.

» Check that the load and work conditions (i.e., housekeeping, lighting, environmental conditions) will not
exceed the design capabilities of the equipment.

» Check the area for unsafe/hazardous conditions and confirm that they and the mitigating controls are
communicated properly to those involved in the lift. Note: It is recommended that this be done in writing
before the start of any rigging.

» Use spotters and taglines when necessary to safely handle a load.

Step 5 || The responsible manager or designee (or the contractor, if applicable) presents the Critical Lift Evaluation Form

(CLEF) and the Critical Lift Plan or Pre-engineered Lift Procedure to the LSC for review.

A critical lift must not be conducted without this review.

Note: The responsible manager or designee (or the contractor, if applicable) should allow an adequate amount
of time in the construction schedule for review and approval of critical or pre-engineered lifts.

Step 6 || The LSC reviews the CLEF and the Critical Lift Plan or Pre-engineered Lift Procedure using the exhibit
Checklist for Lift Planning as a tool for reviewing the plan. When found acceptable, the LSC Committee Chair
approves the CLEF and and notifies the Deputy Director for Operations of the final approval (electronic copy
provided).

Note: The LSC may waive some requirements that become burdensome due to local circumstances. The LSC
also may contract a third-party to review the plan.

Step 7 || The professional engineer/qualified person, person-in-charge (as applicable), operator of equipment (as
applicable), responsible manager or designee, and LSC Committee Chair sign the CLEF.

Note: The LSC Chair retains the original signed copy. The person-in-charge retains a copy of the executed
CLEF.

Step 8 || The LSC Chair or delegate notifies the Deputy Director for Operations on the day of the lift (by the LSC Chair or
delegate) and when the lift is completed.

Step 9

Staff participating in the lift hold a Pre-lift Meeting to review the plan/procedure before making a critical or pre-
engineered lift. Brief all participants as follows (and as a minimum):

 Intended lift sequence and load path;
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Establishing a Work Control Zone and keeping nonparticipants out;
o |dentified hazards;
e Methods of hazard mitigation;
e Load securement;
o Stop Work Authority;

» Use of standard hand signals for controlling crane operations. For operations not covered by standard
hand signals, special signals must be agreed upon in advance by both the crane operator and the
signal person, and must not conflict with the standard hand signals. See the exhibits Standard Hand
Signals for Mobile Cranes or Standard Hand Signals for Overhead and Gantry Cranes, as applicable;

« Spotter and tagline personnel duties, if used.

Step 10 || conduct the lift as planned.

If there are any problems during a lift that cause a departure from the lifting plan, abort the lift, redo the planning
and review with the LSC, and conduct the lift at another time.

Step 11 || Resubmit changes to pre-engineered lifts for approval by the LSC (see the exhibit Criteria for Resubmittal of
Pre-engineered Lifts). Submit the updated Pre-engineered Lift Procedure reading acknowledgement forms to the
LSC for record retention.

References

Training and Qualifications Web Site

The only official copy of this file is the one on-line in SBMS.

Before using a printed copy, verify that it is the most current version by checking the effective date.

| SBMS Home Page | Top of Subject Area | Instructions | Revision History |
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PROCEDURE: CONDUCTING ORDINARY LIFTS AND OPERATING
MATERIAL HANDLING EQUIPMENT

Management System: Worker Safety and Health
Subject Area: Lifting Safety
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2. Conducting Ordinary Lifts and Operating Material Handling
Equipment

Effective Date: Aug 30, 2012 Subject Matter Expert: Michael Gaffney Management System Executive: Ed Nowak

Applicability

This information applies to BNL staff and non-BNL staff who conduct ordinary lifts and operate material handling
equipment.

Required Procedure

Before conducting an ordinary lift and/or operating material handling equipment to complete work, consult the
Classifying Lifts exhibit and prepare a Lift Assessment. All ordinary lifts requiring the use of material handling
equipment must follow work-planning procedures (see the Work Planning and Control for Experiments and
Operations Subject Area). See the Safe Lifting and Operating Practices exhibit. Note: Your work-planning efforts may
be enhanced, if you use the Critical Lift Evaluation Form (CLEF) as a template.

However, in a life-threatening, or emergency situation, the Incident Commander will take charge of the emergency
and will secure input from the line authority having jurisdiction, the Lifting Safety Committee Chair, subject matter
experts, F&O Rigging Supervisors, or the BNL Hoisting and Rigging Inspector, if available, and the situation warrants
it.

Step 1 || The responsible manager or designee determines the type of lift by conducting a lift assessment:

e Ordinary;
» Pre-engineered;
 Critical.

See the exhibits Lift Assessment and Classifying Lifts for information on conducting the assessment.

If the lift is ordinary, follow this section. If the lift is critical or pre-engineered, refer to the section Conducting
Critical and Pre-engineered Lifts.

Ensure that the operator conducts a pre-use inspection of the equipment to be used and ensure that the
equipment is approved for use in the particular work area. Operators use the operator aid for the Daily
(Frequent) Overhead Crane/Hoist Inspection Checklist and use the owner's manual as needed. If there are no
deficiencies, the operator records their Life Number (Guest Number, if applicable) with the date on the
Inspection Record (BNL Stk # S33867) affixed to the crane control. The Inspection Record must be clearly
accessible on the crane for the shift the inspection was performed. If any of the items on the operational aid
(Daily (Frequent) Overhead Crane/Hoist Inspection Checklist), including the annual inspection and preventive
maintenance, are found to be deficient, the crane must be removed from service until the deficiencies are
corrected.

Note: Retention of the completed Inspection Record is not required.

If deficiencies or unsafe conditions are found, immediately tag the equipment “Not for Use” (yellow tag) and
inform the Reaserch Space Manager/Cognizant Space Manager (RSM/CSM). The crane will not be operated
until deficiencies have been corrected and the crane has been restored to safe operating condition. All repairs
will be made by properly trained HEMOs or contract mechanics only.

Contact the Lifting Safety Committee (LSC) Chair, F&O Rigging Supervisors, BNL Hoisting and Rigging
Inspector, or your ESH Coordinator for assistance in conducting the assessment.
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Lifting Safety

Step 2

The responsible manager or designee (e.g., professional engineer, person-in-charge) evaluates the proposed lift
or material handling requirement in accordance with work planning requirements and authorizes the activity or lift

(see the Work Planning and Control for Experiments and Operations Subject Area).

This may be done in conjunction with step 4.

Step 3

The responsible manager or designee ensures all personnel performing mechanical material handling, hoisting
and rigging activities, operating powered industrial trucks (aka forklifts), or other lifting equipment have
completed the required training (i.e., Basic Rigging Course, Forklift Operator Course). See the Training and
Qualifications Web Site for course information. Contact a Training Coordinator for assistance.

All construction contractor and construction sub-contractor signal persons must meet the qualification
requirements of OSHA 29 CFR 1926.1428.

All construction contractor and sub-contractor mobile crane operators must have a valid New York State Mobile
Crane Operator's License for the type of equipment they will be operating.

Step 4

The responsible manager or designee ensures the equipment to be used is certified for use in that area by
inspecting the tag on the equipment for a current inspection date.

Note: If the inspection due date has passed, do not use the equipment and remove it from service until re-
inspected and certified. (Go to the section Certifying Material Handling Equipment for Use). This must be
inspected (go to the section Inspecting and Maintaining Lifting and Material Handling Equipment) by designated
BNL staff (or the contractor, if applicable) with proper credentials. Use the exhibits Checklist for Lift Planning and
Weather Factors as tools for evaluating the area of operation and potential hazards when preparing the work
plan.

Contractors working at BNL must submit a Rigging Plan Worksheet to the BNL Hoisting and Rigging Inspector.
A minimum of four (4) working days is required for review and approval of the Rigging Plan. The Rigging Plan,

and all lifting and rigging equipment must be approved by the BNL Hoisting and Rigging Inspector before use at
BNL.

Step 5

The responsible manager or designee (or the contractor, if applicable) presents the plan to the supervisor or
cognizant person-in-charge for review with the person(s) who will perform the task(s) using the material handling
equipment, noting the precautions required to safely complete the task(s). All precautions required to safely
complete the task(s) must be noted in the Pre-Lift Meeting, and as a minimum, cover the following:

« Intended steps in the lift sequence;

» Work control zone, load path, and unloading area;

» Potential hazards, hazardous situations in the handling area;
» How the hazards will be mitigated;

« Stop Work Authority;

» Load securement and transportation issues;

» Use of standard hand signals for controlling crane operations. For operations not covered by standard
hand signals, special signals must be agreed upon in advance by both the crane operator and the
signal person, and shall not conflict with the standard hand signals. See the exhibits Standard Hand

https://sbms.bnl.gov/sbmsearch/SubjArea/PrintAll.cfm?SAld=129&DisplayButton=No&Exhibit=No[5/13/2014 11:30:55 AM]



https://sbms.bnl.gov/sbmsearch/subjarea/129/../../subjarea/109/109_SA.cfm
http://training.bnl.gov/
http://training.bnl.gov/
https://sbms.bnl.gov/supportservices.cfm?ss=T&recid=608#608
https://sbms.bnl.gov/sbmsearch/subjarea/129/129_pro3.cfm
https://sbms.bnl.gov/sbmsearch/subjarea/129/../../subjarea/129/129_pro4.cfm
https://sbms.bnl.gov/sbmsearch/subjarea/129/../../subjarea/129/129_Exh3.cfm
https://sbms.bnl.gov/sbmsearch/subjarea/129/../../subjarea/129/129_Exh5.cfm
https://sbms.bnl.gov/sbmsearch/subjarea/129/../../subjarea/129/129_Exh7.cfm
https://sbms.bnl.gov/supportservices.cfm?ss=H&recid=563#563
https://sbms.bnl.gov/sbmsearch/subjarea/129/../../subjarea/129/129_Exh27.cfm
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Signals for Mobile Cranes or Standard Hand Signals for Overhead and Gantry Cranes, as applicable.
« Spotter and tagline personnel duties, if used.

Note: The responsible manager or designee (or the contractor, if applicable) should allow an adequate amount
of time in the schedule to permit load testing and feedback to be addressed as needed.

Step 6

Begin the activity once the work package is complete, accepted, and the material handling equipment meets
inspection requirements, and qualified operators are determined and identified.

Note: In certain situations, it may be prudent to have experienced personnel present when the activity begins.

Note: If the intended work is to be done by “qualified personnel,” the responsible line organization should
incorporate that into the plan and verify that such personnel are performing the work.

Step 7

From the onset of the work, whether it is a hoisting and rigging operation, a forklift operation, or other operation,
the work crew must keep nonparticipants out of the work control zone (danger zone), whether indoors or
outdoors.

Designated personnel in charge of forklift, mobile crane, overhead crane and aerial lifts ensure that work control
zones are set up. For information on forklifts, see the Forklift Safety Subject Area. For information on aerial lifts,
see the Aerial Lifts Subject Area.

Step 8

Line management approves work planning and related activities (see the Work Planning and Control for
Experiments and Operations Subject Area.

Contractors must obtain approval from the BNL Hoisting and Rigging Inspector.
BNL staff must obtain approval from the responsible manager.

Note: Records are to be maintained by line management.

Step 9

Staff participating in ordinary lifts hold a Pre-lift Meeting to review the plan/procedure before making any lift of
personnel or equipment.

Step 10

Conduct the lift as planned and make sure that the load is properly secured. Managers ensure that when
personnel operate material handling equipment, hard hats are be worn at all times.

If there are any problems during a lift that cause a departure from the lifting plan, abort the lift, redo the planning
and review, and conduct the lift at another time.

References

Aerial Lifts Subject Area

Forklift Safety Subject Area

Training and Qualifications Web Site
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Work Planning and Control for Experiments and Operations Subject Area

The only official copy of this file is the one on-line in SBMS.

Before using a printed copy, verify that it is the most current version by checking the effective date.

| SBMS Home Page | Top of Subject Area | Instructions | Revision History |
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PROCEDURE: CERTIFYING MATERIAL HANDLING EQUIPMENT FOR
USE

Management System: Worker Safety and Health
Subject Area: Lifting Safety

3. Certifying Material Handling Equipment for Use

Effective Date: Aug 30, 2012 Subject Matter Expert: Michael Gaffney Management System Executive: Ed Nowak

Applicability

This information applies to BNL staff and non-BNL staff who use material handling equipment.

Required Procedure

After evaluating the task to be completed and determining the type of lift, it will be necessary to certify that the
proper material handling equipment will be used. All newly purchased lifting devices and accessories must be tested
and certified by the manufacturer, as required by applicable codes, standards and/or regulations. An identification
plate must be attached to the unit with all of the required information, and an operator’s manual provided, as
applicable.

Note: All below-the-hook rigging gear to be used for critical lifts must be certified by the manufacturer to have been
proof tested. A 200-percent test load is required on rigging hardware and certain slings, and 125-percent for below-

the-hook lifting devices. See the section Inspecting and Maintaining Lifting and Material Handling Equipment.

Step 1 || Before use, inspect and certify (load test) any newly purchased equipment not certified by the manufacturer.
Contact the Safety Engineering Group or BNL Hoisting and Rigging Inspector for inspection and load testing
documentation. (see Load Test Report).

Note: If the equipment is to be used for a critical lift, it must be certified to have met proof test requirements.
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Step 2 || The operator or other designated personnel visually inspects material handling equipment each day, or before
use if the equipment is not used daily, to certify it for use that day.
Note: Records of these inspections are not required, unless problems are identified. Any documentation is
maintained by the owner/custodian of the equipment.

Step 3 || Before use, a qualified person reviews and inspects any lifting device or accessory that has undergone a major
overhaul or modification. The responsible organization performs the load testing, and Safety Engineering or the
BNL Hoisting and Rigging Inspector witnesses it. If the device or accessory shows deterioration, it will be
removed from service.
Note: All this is in addition to the pre-use inspection by the operator, or any other required frequency of
inspections.

Step 4 || The Safety Engineering Group or the BNL Hoisting and Rigging Inspector issues a load test certification
document and retains a copy of the records.

Step 5 || The supervisor, contractor, and assigned qualified operator ensure that equipment is used only for its intended
applications, as defined in the operator's manual and determined in the work plans, and that recognized safety
practices are observed.

The only official copy of this file is the one on-line in SBMS.

Before using a printed copy, verify that it is the most current version by checking the effective date.

| SBMS Home Page | Top of Subject Area | Instructions | Revision History |
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PROCEDURE: INSPECTING AND MAINTAINING LIFTING AND
MATERIAL HANDLING EQUIPMENT

Management System: Worker Safety and Health

Subject Area: Lifting Safety

4. Inspecting and Maintaining Lifting and Material Handling Equipment

Effective Date: Apr 7, 2014 Subject Matter Expert: Michael Gaffney Management System Executive: Ed Nowak
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Lifting Safety

Applicability

This information applies to all contractors, owners, and operators of lifting, rigging, and material handling equipment
used at Brookhaven National Laboratory.

Required Procedure
Inspecting, Testing, Operating, and Maintaining Lifting and Material Handling Equipment contains eight subsections:

4.1 Inspection and Proof Test Requirements of Rigging and Material Handling Hardware

4.2 Inspection and Proof Test Requirements of Rigging Hooks

4.3 Inspection, Proof Test Requirements, and Operating Practices for Slings

4.4 Inspection and Proof Test Requirements of Below-the-Hook Lifting Devices

4.5 Inspection, Load Test Requirements, Preventive Maintenance, and Operating Practices for Overhead Cranes/Hoists
4.6 Inspection, Load Test Requirements, Preventive Maintenance, and Operating Practices for Mobile Cranes and
Boom Trucks

4.7 Contractor's Heavy Construction Equipment

4.8 Maintaining Lifting and Material Handling Equipment

4.1 Inspection and Proof Test Requirements of Rigging and Material Handling
Hardware

This section provides the requirements for inspection, testing, and use of detachable rigging hardware used for lifting
purposes. This hardware includes shackles, links, rings, swivels, turnbuckles, eyebolts and wire rope clips, wedge

sockets and rigging blocks. The above equipment must comply with ASME B30.26, Rigging Hardware and the DOE-
STD-1090 standards.

Step 1 || Initial Inspections: Prior to use, a Department-/Division qualified person (or the BNL Hoisting and Rigging
Inspector) must inspect all new, altered, modified, or repaired rigging hardware (e.g., shackles, turnbuckles,
eyebolts, links, rings, swivels, etc.). To verify compliance with the latest applicable ASME and OSHA standards,
check for suspect counterfeit parts and manufacturer's markings (see page 2 of the exhibit Rigging Hardware
Inspection/Removal Criteria and the Recognized Manufacturer Markings). Document the initial inspection, with
initials, life number and date on the shipping receipts. Maintain these files for the life of the equipment with the
Department/Division files.

Step 2 || Frequent (Pre-Use) Inspections: Before each use, and before each new job, the user or other Department-
[Division-designated person must perform a visual inspection. Remove equipment from service if any conditions
are noted that may result in an appreciable loss of original strength. Equipment must not be returned to service
until approved by a qualified person (i.e., BNL Hoisting and Rigging Inspector).

Step 3 || Periodic Inspection: A Department-/Division qualified person must perform a complete inspection of rigging
hardware and remove the equipment from service if any conditions are noted that may result in an appreciable
loss of original strength. The equipment must not be returned to service until approved by a qualified person (i.e.,
BNL Hoisting and Rigging Inspector). Periodic inspections intervals must not exceed one year. Records are not
required by ASME or DOE standards.

Step 4 || Department/Division line management maintains written and dated records of the frequent/periodic inspections of
rigging hardware (e.g., shackles, turnbuckles, eyebolts, links, rings, swivels, etc.) at their discretion.

Step 5 || The operator must use the inspection guides that are provided for the equipment in use (see the exhibit
Inspection Reports) and maintain them with the equipment (in a weatherproof-holder, if applicable).

Step 6 || Training: The supervisor ensures BNL and contractor employee rigging hardware users are trained and qualified
in the selection, inspection, cautions to personnel, effects of environment, and rigging practices (see the Training
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| | and Qualifications Web Site).

Step 7

Critical Lift Proof Test: The Person-in-Charge ensures all shackles, eyebolts, turnbuckles, links or rings, and
swivel hoist rings used for a critical lifts must have an initial proof load of 200 percent of its rated capacity. If
documentation of proof test cannot be verified the equipment must be proof tested before being used to make a
critical lift. Records are required.

4.2 Inspection and Proof Test Requirements of Rigging Hooks

This section provides the requirements for hooks supporting a load in a direct pull configuration with the load carried
in the base (bowl/saddle) of the hook. The above equipment must comply with ASME B30.10, Hooks and the DOE-
STD-1090, Hoisting and Rigging standards.

Step 1

Markings: The manufacturer's name or trademark must be forged cast or die stamped on a low stress and non-
wearing area of the hook.

Step 2

Initial Inspection: Prior to use, all new and repaired hooks must be inspected by a qualified person (or the BNL
Hoisting and Rigging Inspector) to verify compliance with ASME B30.10, Hooks and DOE-STD-1090, Hoisting
and Rigging standards. Inspection procedures and record keeping requirements for hooks in regular service are
governed by the kind of equipment in which they are used (cranes, hoists, slings etc.). This inspection can be
documented by using the BNL Crane/Hoist Hook Inspection Report or the BNL Sling and Accessory Initial and
Periodic Inspection Report.

Step 3

Daily Inspection: The operator or other designated person must visually inspect the hook daily or prior to first
use if the hook is not in regular service for the following conditions: a) cracks, b) deformation, ¢) damage from
chemicals, d) damaged, malfunctioning hook latch, e€) evidence of heat damage. Any conditions that may result in
a loss of original strength will cause the hook to be removed from service. Hooks must not be returned to service
until approved by a qualified person (i.e., BNL Hoisting & Rigging Inspector). Records are not required.

Step 4

Frequent Inspection: The operator or other designated person must visually inspect the hook monthly. This
inspection in addition to the daily inspection must include the following: a) wear, b) hook attachment and securing
means. Records are not required.

Step 5

Periodic Inspection: A qualified inspector must perform a complete inspection yearly. In addition to the
requirements in frequent inspection the inspector will check for a) deformation bending or twisting from original
plane, b) distortion causing an increase in the throat opening of 5% not to exceed 4" of original throat opening, c)
any wear exceeding 10% from original, d) cracks. This inspection can be documented by using the BNL

Crane/Hoist Hook Inspection Report or the BNL Sling and Accessory Initial and Periodic Inspection Report. Dated
and signed records must be incorporated in the equipment file for which the hook is used.

Testing: Performance testing (proof loading) of hooks is not routinely required, except to conform to the
requirements for the equipment of which they are a part.

4.3 Inspection, Proof Test Requirements, and Operating Practices for Slings

This section provides the requirements for fabrication, attachment, use, inspection and maintenance of slings used
for lifting purposes. The above equipment must comply with OSHA 1910.184, Slings; ASME B30.9, Slings; and the
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DOE-STD-1090 standards.

Steps 1 through 9 of this subsection provide General Sling requirements for all sling types. Links to specific
requirements for each sling type are provided below:

Alloy Steel Chain Slings
Wire Rope Slings

Metal Mesh Slings
Synthetic Webbing Slings
Synthetic Roundslings
Twin-Path Slings

General Sling

Step 1

Record Retention: Maintain records of the initial sling inspections and required proof test for the life of the
equipment. A PM Work Order, F&O Inspection Report, or Departmental database files indicating the slings
condition is record of the periodic inspection. Periodic inspection reports must be maintained for a period of three
years. Maintain these records with the Department/Division files.

Contractors must certify on the Rigging Plan Worksheet that all slings and rigging gear in their use comply with
OSHA, ASME, and DOE standards for inspection and proof test requirements.

Step 2

Attach the Daily (Frequent) Sling Inspection Checklist and the Daily (Frequent) Overhead Crane/Hoist Inspection

Checklist to the overhead crane pendant and use them as a reference guide for the daily sling and crane
inspections. The Daily (Frequent) Sling Inspection Checklist contains the inspection and removal from service
criteria for slings used at BNL.

Step 3

Initial Inspection: Use the BNL Sling and Accessory Initial and Periodic Inspection Report or any report form that
is internal to a Department/Division to document this information. Sling identification should be maintained by the

user so as to be legible during the life of the sling. Replacement of sling markings is considered a repair, and
must be done by the manufacturer. After the initial inspection of slings, forward the information found on the
manufacturer’s ID tag and conditions noted at the time of inspection to F&O Facility Operations Center (FOC) to
be entered into their database. A color-coded BNL Inspection Tag or Tape must be installed on the equipment at
this time certifying satisfactory completion of inspection. The inspection tag color code for all hoisting and rigging
equipment inspections rotates annually. The inspection tag color code is dependent on the year the equipment is
inspected as follows: 2012-Green; 2013-Red; 2014-Blue; 2015-Orange; 2016-Green; etc.

Step 4

Frequent (Pre-Use) Inspection: The user, or other designated person, performs a visual inspection for damage
each day or shift the sling is used, and removes the sling from service if any conditions are noted that may result
in a loss of original strength. The sling must not be returned to service until approved by a qualified person. The
exhibits referenced in the individual frequent (pre-use) sling inspection procedure for each sling type can be used.

Step 5

Periodic Inspection: A qualified person (or the BNL Hoisting and Rigging Inspector) periodically performs a
complete inspection for damage of the sling. The sling must be examined for any conditions that will compromise
the integrity of the sling. The Periodic Inspection intervals must not exceed one year. After complection of a
satisfactory inspection, a color coded tag or tape must be attached to the sling and marked with its inspection due
date. This BNL tag or tape is documentation of both the periodic and satisfactory inspection.

Step 6

Critical Lift Proof Test: Provide documentation of an initial proof test for slings used for a Critical Lift. If
documentation of initial proof test cannot be verified, the sling must be proof tested prior to use in a Critical Lift.
See the applicable sling subsections for the individual sling proof load requirements. Records are required.
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Step 7

Training: The supervisor ensures that BNL and contractor employee sling users are trained and qualified in the
selection, inspection, cautions to personnel, effects of environment, and rigging practices (see the Training and
Qualifications Web Site).

Step 8

Operating Practices: a) Prior to use, check slings for a current BNL Inspection tag date; if the tag is missing, or
the date has expired, or the tag is illegible, remove the equipment from service until it is inspected; b) inspect
slings to the guidelines in the applicable sling subsections; c) remove slings from service that appear to be
damaged c) do not exceed the rated load of the sling; d) a qualified person should perform an analysis for
multiple-leg slings used with nonsymmetrical loads; e) ensure fittings are the proper shape and size so they are
properly seated in the hook or lifting device.

Step 9

Cautions to Personnel: a) all portions of the human body must be kept from between sling and the load, and
from between the sling and crane/hoist hook; b) persons should never stand in line with or next to the leg(s) of a
sling under tension; c) personnel must not stand or pass under a suspended load; d) personnel must never ride
the sling or load.

Alloy Steel Chain Slings

Step 1

Alloy Steel Chain Slings: Prior to use, Department/Division line management must ensure all new and repaired
chain and components of alloy steel chain slings, either individually or as an assembly, are proof tested by the
sling manufacturer or a qualified person. Proof Load requirements are as follows:

« For single or multiple leg slings, each leg must be proof loaded to a minimum of 2 times the single leg
vertical hitch rated load.

» Master links for double-leg bridle slings must be proof loaded to a minimum of 4 times the single-leg
vertical hitch rated load.

« Master links for triple and quadruple-leg bridle slings must be proof loaded to a minimum of 6 times the
single-leg vertical hitch rated load.

The Department/Division line management must maintain records of proof testing for the life of the equipment.

Step 2

Identification Requirements: Ensure each sling is marked to show a) name or trademark of manufacturer; b)
grade: c) nominal chain size; d) number of legs; e) rated load for type of hitch used and the angle upon which it is
based; and f) length.

Step 3

Initial Inspection: The Initial Inspection must verify that equipment matches the Purchase Order; the
documentation of proof testing is supplied, for required sling identification markings and the condition of sling.
Prior to use, a Department/Division qualified person (or the BNL Hoisting and Rigging Inspector) must inspect all
new, altered, modified, or repaired slings to verify compliance with the latest applicable OSHA 1910.184, Slings;
ASME B30.9, Slings; and DOE-STD-1090 standards. After a satisfactory inspection a BNL color-coded
inspection tag or tape must be attached to the sling marked with the inspection due date.

This inspection may be documented by using the BNL Sling and Accessory Initial and Periodic Inspection Report
or the Chain Sling Load Test Report. Records are required and should be maintained by the Department/Division

for the life of the equipment.

Step 4

Frequent (Pre-Use) Inspection: The user, or other designated person, performs a visual inspection for damage
each day or shift the sling is used, and removes the sling from service if any conditions are noted that may result
in a loss of original strength. The sling must not be returned to service until approved by a qualified person. The
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exhibit Alloy Steel Chain Sling Inspection and Removal Criteria can be used for guidance and records are not
required.

Step 5

Periodic Inspection: A qualified person (or the BNL Hoisting and Rigging Inspector) periodically performs a
complete inspection for damage of the sling. Each link and component must be examined individually. The sling
must be examined for any condition such as those listed in the Alloy Steel Chain Sling Inspection and Removal
Criteria and a determination made as to whether they constitute a hazard. The Periodic Inspection intervals must
not exceed one year.

Wire Rope Slings

Step 1

Wire Rope Slings: Prior to use, Department/Division line management must ensure that all new swaged, poured
socket, turnback eye, mechanical joint grommets and endless wire rope slings are proof tested by the sling
manufacturer or a qualified person.

Proof load requirements are as follows: a) Mechanical Splice, proof load of 2 times the single-leg vertical hitch
rated load; b) Swaged Socket & Poured Socket, proof load must be a minimum of 2 times and a maximum of 27%
times the single-leg vertical leg rated load. All other wire rope sling assemblies must be proof tested when
specified by the purchaser. The Department/Division Line Management must maintain records of proof testing for
the life of the sling.

Step 2

Identification Requirements: Ensure each sling is marked to show: a) name or trademark of manufacturer; b)
rated loads for the type of hitch used, and angle it is based on; c) diameter or size and length.

Step 3

Initial Inspection: Prior to use, a Department/Division qualified person or the BNL Hoisting and Rigging Inspector
must inspect all new, altered, modified or repaired slings to verify compliance with the latest applicable OSHA
1910.184 Slings, ASME B30.9 Slings, and DOE-STD-1090 standards. Initial Inspection must verify that
equipment matches Purchase Order, the documentation of proof testing is supplied, required sling identification
markings and condition of sling. This inspection can be documented by using the BNL Sling and Accessory Initial
and Periodic Inspection Report or the Wire Rope Sling Inspection and Load Test Report and records are
required. After a satisfactory inspection, a BNL color-coded inspection tag or tape must be attached to the sling
marked with the inspection due date.

Step 4

Frequent (Pre-Use) Inspection: The user, or other designated person, performs a visual inspection for damage
each day or shift the sling is used, and removes the sling from service if any conditions are noted that may result
in a loss of original strength. The sling must not be returned to service until approved by a qualified person. The
exhibit Inspection Criteria for Wire Rope Slings can be used for guidance and records are not required.

Step 5

Periodic Inspection: A qualified person (or the BNL Hoisting and Rigging Inspector) must periodically perform a
complete inspection for damage on the entire length of the sling including splices, end attachments, and fittings.
The sling must be examined for any condition such as those listed in the exhibit Inspection Criteria for Wire Rope
Slings and a determination made as to whether they constitute a hazard. The Periodic Inspection intervals must
not exceed one year.

Metal Mesh Slings

https://sbms.bnl.gov/sbmsearch/SubjArea/PrintAll.cfm?SAld=129&DisplayButton=No&Exhibit=No[5/13/2014 11:30:55 AM]



https://sbms.bnl.gov/sbmsearch/subjarea/129/../../subjarea/129/12917e031.pdf
https://sbms.bnl.gov/sbmsearch/subjarea/129/../../subjarea/129/12917e031.pdf
https://sbms.bnl.gov/sbmsearch/subjarea/129/../../subjarea/129/12917e031.pdf
https://sbms.bnl.gov/sbmsearch/subjarea/129/../../subjarea/129/12910e141.pdf
https://sbms.bnl.gov/sbmsearch/subjarea/129/../../subjarea/129/12910e141.pdf
https://sbms.bnl.gov/sbmsearch/subjarea/129/../../subjarea/129/12911e091.pdf
https://sbms.bnl.gov/sbmsearch/subjarea/129/../../subjarea/129/12917e041.doc
https://sbms.bnl.gov/supportservices.cfm?ss=H&recid=563#563
https://sbms.bnl.gov/sbmsearch/subjarea/129/../../subjarea/129/12917e041.doc
https://sbms.bnl.gov/sbmsearch/subjarea/129/../../subjarea/129/12917e041.doc

Lifting Safety

Step 1

Metal Mesh Slings: Prior to use, Department/Division line management must ensure that all new and repaired
metal mesh slings are proof tested by the sling manufacturer or a qualified person. Coated slings must be proof
tested prior to coating. Proof load requirements must be a minimum of two times the vertical hitch rated load. The
Department/Division line management must maintain records of proof testing for the life of the sling.

Step 2

Identification Requirements: Ensure each sling is marked to show a) name or trademark of manufacturer; b)
rated loads for the type of hitch used, and angle it is based on; c¢) width and gauge.

Step 3

Initial Inspection: Prior to use, a Department/Division qualified person, or the BNL Hoisting and Rigging
Inspector, must inspect all new, altered, modified, or repaired slings to verify compliance with the latest applicable
OSHA 1910.184 Slings, ASME B30.9 Slings, and DOE-STD-1090 standards. The Initial Inspection must verify:
the equipment matches the purchase order; documentation of proof testing is supplied; required sling
identification markings; and condition of the sling. This inspection may be documented by using the BNL Sling
and Accessory Initial and Periodic Inspection Report and records are required. After a satisfactory inspection a
BNL color-coded inspection tag or tape must be attached to the sling marked with the inspection due date.

Step 4

Frequent (Pre-Use) Inspection: The user, or other designated person, must perform a visual inspection for
damage each day or shift the sling is used and remove the equipment from service if any conditions are noted
that may result in a loss of original strength. The sling must not be returned to service until approved by a
qualified person. The exhibit Inspection Criteria for Metal Mesh Slings can be used as a checklist and records are
not required.

Step 5

Periodic Inspection: A qualified person (or the BNL Hoisting and Rigging Inspector) must periodically perform a
complete inspection for damage on the entire length of the sling including splices, end attachments, and fittings.
The sling must be examined for any condition such as those listed in the exhibit Inspection Criteria for Metal
Mesh Slings and a determination made as to whether they constitute a hazard. The Periodic Inspection intervals
must not exceed one year.

Synthetic Webbing Slings

Step 1

Synthetic Webbing Slings: Prior to use, Department/Division line management must ensure that all synthetic
web slings incorporating previously used or welded fittings and all repaired slings are proof tested by the sling
manufacturer or a qualified person. All other new synthetic web slings and fittings are not required to be proof
tested unless specified by the purchaser.

Proof load requirements are as follows: For single- or multiple-leg slings and endless slings, each leg must be
proof loaded to 2 times the single-leg vertical hitch rated load. Master links for double-leg bridle slings must be
proof loaded to a minimum of 4 times the single-leg vertical hitch rated load. Master links for triple-leg bridle
slings must be proof loaded to a minimum of 6 times the single-leg vertical hitch rated load, and Master Links for
four-leg bridle slings must be proof loaded to a minimum of 8 times the single-leg vertical hitch rated load. The
Department/Division Line Management must maintain records of proof testing for the life of the sling.

Step 2

Identification Requirements: Ensure each sling is marked to show a) name or trademark of manufacturer; b)
manufacturer’s code or stock number; c) rated loads for the type of hitch used, and angle it is based on; d) type
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| || of synthetic web material.

Step 3

Initial Inspection: Prior to use, a Department/Division qualified person or the BNL Hoisting and Rigging Inspector
must inspect all new, altered, modified or repaired slings to verify compliance with the latest applicable OSHA
1910.184 Slings; ASME B30.9 Slings; and DOE-STD-1090 standards. The Initial Inspection must verify: the
equipment matches the purchase order; documentation of proof testing is supplied; required sling identification
markings; and condition of the sling. This inspection can be documented by using the BNL Sling and Accessory
Initial and Periodic Inspection Report and records are required. After a satisfactory inspection a BNL color-coded
inspection tag or tape must be attached to the sling marked with the inspection due date.

Step 4

Frequent (Pre-Use) Inspection: The user, or other designated person, must perform a visual inspection for
damage each day or shift the sling is used and remove the equipment from service if any conditions are noted
that may result in a loss of original strength. The sling must not be returned to service until approved by a
qualified person. The exhibit Inspection Criteria for Web Slings can be used for guidance and records are not
required.

Step 5

Periodic Inspection: A qualified person (i.e., BNL Hoisting and Rigging Inspector) must periodically perform a
complete inspection for damage to the sling. Inspections must be conducted on the entire length including
splices, end attachments and fittings. The sling must be examined for any condition such as those listed in the
above checklist and a determination made as to whether they constitute a hazard. The Periodic Inspection
intervals must not exceed one year.

Synthetic Roundslings

Step 1

Synthetic Roundslings: Prior to use, Department/Division line management must ensure that all synthetic
roundslings incorporating previously used or welded fittings and all repaired slings are proof tested by the sling
manufacturer or a qualified person. All other new synthetic web slings and fittings are not required to be proof
tested unless specified by the purchaser.

Proof load requirements are as follows: For single- or multiple-leg slings and endless slings, each leg must be
proof loaded to 2 times the single-leg vertical hitch rated load. Master links for double-leg bridle slings must be
proof loaded to a minimum of 4 times the single-leg vertical hitch rated load. Master links for triple-leg bridle
slings must be proof loaded to a minimum of 6 times the single-leg vertical hitch rated load, and Master Links for
four-leg bridle slings must be proof loaded to a minimum of 8 times the single-leg vertical hitch rated load. The
Department/Division Line Management must maintain records of proof testing for the life of the sling.

Step 2

Identification Requirements: Ensure each sling is marked to show a) name or trademark of manufacturer; b)
manufacturer’s code or stock number; c) rated loads for the type of hitch used, and angle it is based on; d) core
material; €) cover material, if different from core material.

Step 3

Initial Inspection: Prior to use, a Department/Division qualified person, or the BNL Hoisting and Rigging
Inspector, must inspect all new, altered, modified or repaired slings to verify compliance with the latest
applicable OSHA 1910.184, Slings; ASME B30.9, Slings; and DOE-STD-1090 standards. The Initial Inspection
must verify that equipment matches Purchase Order, documentation of proof testing is supplied, required sling
identification markings and condition of sling. This inspection can be documented by using the BNL Sling and
Accessory Initial and Periodic Inspection Report and records are required. After a satisfactory inspection a BNL
color-coded inspection tag or tape must be attached to the sling marked with the inspection due date.
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Step 4

Frequent (Pre-Use) Inspection: The user, or other designated person, must perform a visual inspection for
damage each day or shift the sling is used and remove the equipment from service if any conditions are noted
that may result in a loss of original strength. The sling must not be returned to service until approved by a
qualified person. The exhibit Inspection Criteria for Roundslings can be used as guidance and records are not
required.

Step 5

Periodic Inspection: A qualified person (or the BNL Hoisting and Rigging Inspector) must periodically perform

a complete inspection for damage to the sling. Each sling and component must be examined. The sling must be
examined for any condition such as those listed in the above checklist and a determination made as to whether
they constitute a hazard. The Periodic Inspection intervals must not exceed one year.

Twin-Path Slings

Step 1

Twin-Path Slings: Prior to use, Department/Division line management must ensure that all new or repaired
Twin-Path slings are proof tested by the sling manufacturer. (The Twin-Path sling manufacturer set standards for
proof testing of their slings which must be performed on calibrated equipment that meet standards described in
ASME E-4).

Proof load requirements are as follows: For proof testing, the pins must be 2” diameter or larger. The proof load
must be a minimum of 2 times the vertical hitch rated load for at least 15 seconds. Proof testing must be
performed on a certified and currently calibrated testing machine. Repaired slings or fittings must be proof tested
before being returned to service. The Department/Division Line Management must maintain records of proof
testing for the life of the sling.

Step 2

Identification Requirements: Ensure each sling is marked to show a) name or trademark of manufacturer; b)
manufacturer’s code or stock number; c) rated loads for the type of hitch used, and angle it is based on; d) core
material; €) cover material if different from core material.

Step 3

Initial Inspection: Prior to use, a Department/Division qualified person or the BNL Hoisting and Rigging
Inspector must inspect all new, altered, modified or repaired slings to verify compliance with the latest applicable
OSHA 1910.184, Slings; ASME B30.9 Slings; and DOE-STD-1090 standards. The Initial Inspection must verify
that equipment matches Purchase Order, the documentation of proof testing is supplied, required sling
identification markings and condition of sling. This inspection can be documented by using the BNL Sling and
Accessory Initial and Periodic Inspection Report and records are required. After a satisfactory inspection, a BNL
color-coded inspection tag or tape must be attached to the sling marked with the inspection due date.

Step 4

Frequent (Pre-Use) Inspection: The user, or other designated person, must perform a visual inspection for
damage each day or shift the sling is used and remove the sling from service if any conditions are noted that
may result in a loss of original strength. The sling must not be returned to service until approved by a qualified
person. The exhibit Inspection Criteria for Twin-Path Slings can be used for guidance and records are not
required.

Step 5

Periodic Inspection: A qualified person (or the BNL Hoisting and Rigging Inspector) must periodically perform
a complete inspection for damage to the sling. The sling must be examined for any condition such as those
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listed in the above checklist and a determination made as to whether they constitute a hazard. The Periodic
Inspection intervals must not exceed one year.

4.4 Inspection and Proof Test Requirements of Below-the-Hook Lifting Devices

This subsection provides the requirements for Below-the-Hook Lifting Devices used in hoisting and rigging, such as
spreader bars, lifting yokes, and lifting fixtures. It implements the requirements of ASME B30.20 Below the Hook
Lifting Devices and the DOE-STD-1090 standards.

Step 1

Initial Inspection: Prior to use, a Department/Division qualified person (or the BNL Hoisting and Rigging
Inspector) must inspect all new or reinstalled lifting devices to verify compliance with the applicable ASME B30.20
code. The Lifting Bars and Spreaders Load Test Report can be used to document these inspections. All
information must be forwarded to MMC to be entered into their database for periodic inspection. After a
satisfactory inspection, a color-coded BNL Inspection Tag or Tape must be installed on the equipment at this
time. The inspection tag color code for all hoisting and rigging equipment inspections rotates annually. The
inspection tag color code is dependent on the year the equipment is inspected as follows: 2012-Green; 2013-
Red; 2014-Blue; 2015-Orange; 2016-Green; etc.

Step 2

Frequent Inspection: The operator or other Department-/Division-designated person must visually inspect each
lifting device at the beginning of each shift or prior to first use, if it has not been in regular service, for the
following items: a) structural deformation, cracks or excessive wear on any part; b) loose or missing guards,
fasteners, covers, stops, or nameplates; c) all operating mechanisms and automatic hold and release
mechanisms for misadjustments interfering with operations. Records are not required.

Step 3

Periodic Inspection: A qualified person (or the BNL Hoisting and Rigging Inspector) must perform a complete
inspection of the lifter to determine whether conditions noted during inspection constitute a hazard. The periodic
inspection intervals must not exceed one year. A color-coded BNL inspection tag must be attached to the
equipment marked with the inspection due date. Written records of Periodic Inspection are maintained by the
Department/Division or the BNL Hoisting and Rigging Inspector and includes the condition of the lifting device. In
addition to the requirement of the Frequent Inspection in step 2, the following applies: a) loose bolts or fastener;
b) cracked or worn parts; c) excessive wear of pads linkages, or other mechanical parts; d) excessive wear at
hoist hooking points and load support clevises or pins. The Lifting Bars and Spreaders Load Test Report can be
used to document these inspections. A color-coded BNL inspection tag must be attached to the equipment
marked with the inspection due date. The inspection tag color code for all hoisting and rigging equipment
inspections rotates annually. The inspection tag color code is dependent on the year the equipment is inspected
as follows: 2012-Green; 2013-Red; 2014-Blue; 2015-Orange; 2016-Green; etc.

If deficiencies are found, the Department/Division qualified person (or the BNL Hoisting and Rigging Inspector)
must remove the lifter from service and submits a copy of the report to the F&O Facility Project Manager or
designee responsible for corrective measures. After any corrective measures are taken the lifting device must be
re-inspected and a determination made if a load test is required prior to use. The BNL Hoisting and Rigging
Inspector and F&O Facility Operations Center (FOC) maintains complete copies of the inspection report for three
years.

Step 4

Load Tests: Below-the-Hook Lifting Devices and accessories constructed at BNL must be designed by a
qualified engineer, approved by the Department/Division, and reviewed by the Safety and Health Services
Division's Safety Engineering Group. All components must be designed with a safety factor of three (3) based on
the yield strength of the material and load capacity of the device. A stress analysis and force diagram must be
provided. Devices must be load tested to 125% of maximum design capacity and witnessed by the BNL Hoisting
and Rigging Inspector or the Safety Engineering Group. The test load must be certified and the date tested must
be identified on the device, along with the rated capacity. The Lifting Bars and Spreaders Load Test Report can
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be used to document these tests.

A name plate or name tag must be permanently affixed displaying the serial number or drawing number,
manufacturer, capacity, load-test date, and lifting device weight. A re-rated repaired, or modified lifting device
must be load-tested and re-labeled.

Note: Below-the-Hook Lifting Devices purchased through a catalog must be designed to the ASME B30.20
standard and shipped with certification of proof test. If documentation of intial proof test certification is not
supplied, the user must schedule a load test with the F&O riggers under the direction of the BNL Hoisting and

Rigging Inspector, or designee.

Step 5 || Operation: a) Prior to use, the operator must check the Below-the-Hook Lifting Device for a current BNL
Inspection tag date. If the tag is missing, or the date is expired or illegible, the equipment must be removed from
service until inspected, b) only trained personnel must operate below the hook lifting devices. The supervisor
ensures that BNL and Contractor operators are trained and qualified for the equipment to be used (see the

Training and Qualifications Web Site).

Conduct of Operators: a) operators must not engage in any practice that diverts their attention from the
operation of the lifts during a lift sequence; b) operators are responsible for operations under their direct control;
c) the operator lands any attached load and stores the lifter before leaving the lifting device; d) the operator tests
all controls before use; €) the operator and others stay clear of the load; f) when not in use, the operator stores
the lifter at an assigned location.

4.5 Inspection, Load Test Requirements, Preventive Maintenance, and Operating

Practices for Overhead Cranes/Hoists

This subsection specifies the inspection, testing, preventive maintenance, and operation requirements for the use of
Overhead Cranes and implements the requirements of the applicable OSHA 1910.179, Overhead and Gantry Cranes;
ASME B30; and DOE-STD-1090, Hoisting and Rigging standards.

This subsection also includes portable automotive lifting devices (PALDS).

Step 1 || The owner of the Overhead Crane/Hoist is responsible for ensuring that

« The equipment is inspected and maintained as required;

« For BNL owned equipment, the equipment information is sent to the F&O Facility Operations Center
(FOC) for entry into their periodic maintenance and inspection system;

» An approved operator aid for the Daily (Frequent) Overhead Crane/Hoist Inspection is available on the

equipment control; and
» An Inspection Record Form (BNL Stk # S33867) is affixed to the equipment.

Note: Prior to use of contractor equipment on-site, the equipment must be inspected by an authorized BNL
inspector. Contact the BNL Construction Equipment Inspector or call 631-344-8201; or contact the BNL Hoisting
and Rigging Inspector or call 631 344-5456 to schedule the inspection--minimum 48-hour notice is required.

Note: Forms for the approved operator aid for the Daily (Frequent) Overhead Crane/Hoist Inspection is attached
to this subject area. Inspection record forms are available (BNL Stk # S33867). Retention of the completed
Inspection Record is not required.
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Note: If the manufacturer is no longer in business and there is no successor to the business, or is not
responsive to requests or provides a negative response for a proposed modification, the owner may submit a
request to the Lifting Safety Committee with documentation to permit evaluation of the design, testing and usage
of the proposed modification, including measures for equivalent safety. The modification should be designed,
tested, and implemented by an engineer(s) expert in overhead cranes or hoists and their safety.

Step 2

The owner of the Overhead Crane/Hoist verifies that an approved operational aid (checklist) to be used for
conducting the required Daily (Frequent) Overhead Crane/Hoist Inspection Checklist, and the Inspection Record
(to be used as objective evidence that the Daily (Frequent) Overhead Crane/Hoist Inspection was completed)
(BNL Stk # S33867) are available on the overhead crane/hoist.

Step 3

The F&O Facility Operations Center is responsible for ensuring that

» The equipment information provided by the equipment owner has been entered into the Facilities &
Operations (F&O) Maintenance System for periodic maintenance and inspections®;

» Equipment owners are notified in a timely manner that the annual inspection and preventive
maintenance is due.

*For BNL owned equipment

Step 4

Initial Inspection: Prior to initial use, the BNL Hoisting and Rigging Inspector, or a person designated by the
Facility & Operations' Environment, Safety, Health, Training & Quality Group, must inspect and load test all new,
reinstalled, altered, repaired, and modified cranes to verify compliance with the applicable OSHA 1910.179 and
ASME B30 standards. Inspection of altered, repaired, and modified cranes may be limited to the provisions
affected by the alteration, repair, or modification, as determined by a qualified person. This inspection includes
the guidelines found in the OSHA/ANSI Periodic Inspection of Bridge/Gantry/Monorail/Jib Cranes or the Periodic
Hoist Inspection Report. These inspections are to include inspection of bolts for SCI (see the exhibit DOE
Headmark List) for list of unacceptable bolt headmarks. Records of the initial inspection and load test are
required and must be maintained by the BNL Hoisting and Rigging Inspector for the life of the equipment. After
a satisfactory inspection, a color-coded BNL Inspection Tag must be installed on the equipment at this time. The
inspection tag color code for all hoisting and rigging equipment inspections rotates annually. The inspection tag
color code is dependent on the year the equipment is inspected as follows: 2012-Green; 2013-Red; 2014-Blue;
2015-Orange; 2016-Green; etc.

Step 5

Load Test Requirements: Prior to use, the F&O riggers and the BNL Hoisting and Rigging Inspector (or a
person designated by the Facility & Operations' Environment, Safety, Health, Training & Quality Group) must
Load Test all new or reinstalled cranes and cranes in which load sustaining parts have been altered, modified,
repaired, or replaced. A written report must be generated documenting the test results and retained by the BNL
Hoisting and Rigging Inspector for the life of the equipment. The Bridge, Wall, Gantry Crane Load Test Report
or the Hoist Load Test Report can be used to document the Load Test.

Test loads must not be less than 100 percent or more than 125 percent of the rated capacity of the crane.

Note: The replacement of wire rope and load chain is excluded from this requirement, however an operational
test must be made in accordance with the following: a) lifting and lowering, b) trolley travel, c) bridge travel, d)
hoist limit switches, e) travel limiting devices, f) locking and indicating devices. If wire rope clips or wedged
socket end connection are used in the wire rope replacement, the crane should be cycled several times with a
load equal to or greater than the normal operating load.

Step 6

Daily Preoperational Check: The operator, or other designated qualified personnel, must perform a visual and
operational check of the crane daily, or prior to its first use, if the hoist has not been in regular service (use the

exhibits Daily [Frequent] Overhead Crane/Hoist Inspection Checklist or Overhead Crane Monthly Inspection
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Checklist).

Operators use the operator aid for the Daily (Frequent) Overhead Crane/Hoist Inspection Checklist and use the

owner’'s manual as needed. If there are no deficiencies, the operator initials and dates the Inspection Record
(BNL Stk # S33867) affixed to the crane control. The Inspection Record must be clearly accessible on the crane
for the shift the inspection was performed. If any of the items on the operational aid (Daily (Frequent) Overhead
Crane/Hoist Inspection Checklist), including the annual inspection and preventive maintenance, are found to be
deficient, the crane must be removed from service until the deficiencies are corrected.

Note: Retention of the completed Inspection Record is not required.

If deficiencies or unsafe conditions are found, immediately tag the equipment “Not for Use” (yellow tag) and
inform the Reaserch Space Manager/Cognizant Space Manager (RSM/CSM). The crane will not be operated
until deficiencies have been corrected and the crane restored to safe operating condition. Contact the BNL
Hoisting and Rigging Inspector to evaluate the deficiencies. All repairs will be made by properly trained HEMOs
or contract mechanics only.

Step 7 || Frequent Inspection: Operators, or other designated personnel, must inspect the crane at the following
intervals: Normal Service — monthly; Heavy Service — weekly to monthly; Severe Service — daily to weekly.
(Refer to the Definitions section for crane service inspection criteria.)
In addition to the required procedure in step 3, these inspections must include:
a) hoist braking system for proper operation;
b) rope or chain reeving for compliance with the manufacturer's recommendations.
c) operating mechanisms for proper operations, proper adjustment, any unusual sounds, or
excessive wear.
The exhibit Daily (Frequent) Overhead Crane/Hoist Inspection Checklist can be used. The operator or other
personnel examine any deficiencies noted and determine whether a more detailed inspection is needed (contact
the BNL Hoisting and Rigging Inspector) and records are not required.
Step 8 || Monthly Inspections: The owner of the Overhead Crane/Hoist, via the Research Space Manager/Cognizant

Space Manager (RSM/CSM) for BNL-owned equipment, is responsible for ensuring the Monthly Inspections are
current and documented. The RSM/CSM must immediately tag the equipment “Not For Use” (Yellow Tag) until
the monthly inspection is conducted and documented. On a monthly basis or prior to its first use (if the
equipment has not been in regular service), the operator or other designated person must thoroughly inspect the
following items on permanently installed cranes/hoists for damage, wear or other deficiencies that might reduce
the capacity or adversely affect the safety of the crane. The Research Space Manager/Cognizant Space
Manager (RSM/CSM) or other designated person is responsible for maintaining signed and dated records on file
with the Department/Division.

« Hoist rope, including end connection for wear, kinking, crushing, bird caging, corrosion, broken strands
or wire;

« Hoist chain, including end connection for extensive wear, twisting, distorted links, or stretched links;
» Hooks for cracks, deformation, damage from chemicals, and evidence of heat damage;

» Hook attachments and securing means;

e Braking systems.

Use the Overhead Crane Monthly Inspection Report to document this inspection.
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Step 9

Periodic Inspections: The owner of the Overhead Crane/Hoist, via the Research Space Manager/Cognizant
Space Manager (RSM/CSM) for BNL-owned equipment, is responsible for ensuring the Periodic Inspections are
current. The RSM/CSM must immediately tag the equipment “Not For Use” (Yellow Tag) and inform the BNL
Hoisting and Rigging Inspector. The BNL Hoisting and Rigging Inspector, or a person designated by the Facility
& Operations' Environment, Safety, Health, Training & Quality Group, must perform the Periodic Inspections.
The inspector must determine whether conditions noted during inspection constitute a hazard and whether
disassembly is required for additional inspection. In addition to the items listed in the Frequent Inspection, this
inspection must address the following: a) deformed, cracked or corroded parts; b) loose, missing, or SCI bolts
(see the exhibit DOE Headmark List), nuts, pins; ¢) cracked or worn sheaves and drums; d) excessive wear of
brake system parts; e) excessive wear of drive chains and sprockets; f) deterioration of controllers, master
switches, contacts, limit switches, and push button stations; g) rope condition and reeving; h) all function,
instruction, caution and warning labels or plates. The Periodic Inspection of Bridge/Gantry/Monorail/Jib Cranes
or the Periodic Hoist Inspection Report can be used to document the inspection. The Periodic Inspection
intervals must not exceed one year. Records of Periodic Inspections must be maintained by the BNL Hoisting
and Rigging Inspector for at least 3 years. A color-coded BNL inspection tag must be attached to the equipment
marked with the inspection due date.

Step 10

If deficiencies are found, the BNL Hoisting and Rigging Inspector submits a copy of the report to the F&O
Facility Project Manager or designee, responsible for corrective measures. If deficiencies are noted on critical
components of the crane the equipment must be locked out (using a yellow lock and a "do not use" yellow tag)
until the deficiency is repaired and the equipment is re-inspected. The F&O Facility Project Manager issues a
work order to MMC to correct any deficiencies noted on the inspection report. The BNL Hoisting and Rigging
Inspector and F&O Facility Operations Center (FOC) maintain complete copies of the inspection report for three
years.

Step 11

Preventive Maintenance: F&O FOC provides notification to the C-AD and F&O responsible supervisors when
preventive maintenance is required. The supervisor or designee must contact the F&O Facility Project Manager
to schedule this maintenance. If the equipment is not accessible the F&O Facility Project Manager must provide
the reason that the maintenance cannot be performed. At this time it is the F&O Facility Project Manager’s
responsibility to schedule the preventive maintenance with the responsible supervisor at the next available
opportunity. Overhead crane/hoists are permitted a grace period of up to 6 months after the due date for
preventive maintenance. The overhead crane/hoists must be maintained before the end of the 6 month
grace period. Overhead cranes/hoists must be locked out (using a yellow lock and a "do not use" yellow tag)
when the grace period expires if preventive maintenance has not been satisfactorily completed. Once locked
out, the overhead crane/hoist may not be used until preventive maintenance is satisfactorily completed.

Step 12

Operation: The supervisor ensures BNL and contractor overhead crane or hoist operators are trained and
qualified for the equipment to be used (see the Training and Qualifications Web Site).

Conduct of Operators: a) prior to use of equipment a verification that the BNL inspection tag date is current
must be confirmed; b) operators must not engage in any practice that diverts their attention while operating the
crane; c) operators are responsible for operations under their direct control; d) the operator must activate the
warning device on cab and remote-operated cranes, and when provided on floor operated cranes when in the
vicinity of other personnel not involved with the crane work; e) before leaving a crane unattended, the operator
must land any attached load; f) all controls must be tested by the operator prior to first use or the start of a new
shift; g) if the crane has more than one hoisting unit, the operator must only lift loads within the rated load
capacity of the crane.

4.6 Inspection, Load Test Requirements, Preventive Maintenance, and Operating
Practices for Mobile Cranes and Boom Trucks

This subsection specifies the inspection, testing, preventive maintenance, and operation requirements for the use of

https://sbms.bnl.gov/sbmsearch/SubjArea/PrintAll.cfm?SAld=129&DisplayButton=No&Exhibit=No[5/13/2014 11:30:55 AM]



https://sbms.bnl.gov/sbmsearch/subjarea/129/../../subjarea/129/129_exh25.cfm
https://sbms.bnl.gov/sbmsearch/subjarea/129/../../subjarea/129/3b10e071.pdf
https://sbms.bnl.gov/sbmsearch/subjarea/129/../../subjarea/129/3b10e061.pdf
http://training.bnl.gov/

Lifting Safety

mobile cranes and implements the requirements of OSHA 1910.180, Crawler Locomotive and Truck Cranes; OSHA
1926 Subpart CC, Cranes & Derricks in Construction; ASME B30.5, Mobile and Locomotive Cranes; and DOE-STD-
1090, Hoisting and Rigging standards.

Step 1

The HEMO Supervisor, or a person designated by the Facility & Operations's Environment, Safety, Health,
Training & Quality Group, is responsible for ensuring that

» The equipment is inspected and maintained as required;

« For BNL owned and rented equipment, the equipment information is sent to the F&O Facility
Operations Center (FOC) for entry into their periodic maintenance and inspection system;

» An approved operator aid for the Daily/Monthly/Frequent Mobile Crane and Boom Truck Inspection
Report is available on the equipment control; and

« An Inspection Record Form (BNL Stk # S33867) is affixed to the equipment.

Note: Prior to use of contractor equipment on-site, the equipment must be inspected by an authorized BNL
inspector. Contact the BNL Construction Equipment Inspector or call 631 344-8201; or contact the BNL Hoisting
& Rigging Inspector or call 631 344-5456 to schedule the inspection--minimum 48-hour notice is required.

Note: Forms for the approved operator aid for the Daily/Monthly/Frequent Mobile Crane and Boom Truck
Inspection Report is attached to this subject area. Inspection record forms are available (BNL Stk # S33867).
Retention of the completed Inspection Record is not required.

Note: If the manufacturer is no longer in business and there is no successor to the business, or is not
responsive to requests or provides a negative response for a proposed modification, the owner may submit a
request to the Lifting Safety Committee with documentation to permit evaluation of the design, testing and usage
of the proposed modification, including measures for equivalent safety. The modification should be designed,
tested, and implemented by an engineer(s) expert in mobile cranes or boom trucks and their safety.

Step 2

The HEMO Supervisor, for BNL owned and rented equipment, verifies that an approved operational aid
(checklist) to be used for conducting the required Daily/Monthly/Frequent Mobile Crane and Boom Truck
Inspection Report and the Inspection Record (to be used as objective evidence that the Daily/Monthly/Frequent
Mobile Crane and Boom Truck Inspection was completed) (BNL Stk # S33867) are available on mobile cranes
and boom trucks.

Step 3

The F&O Facility Operations Center is responsible for ensuring that

» The equipment information provided by the equipment owner has been entered into the Facilities &
Operations (F&O) Maintenance System for periodic maintenance and inspections®;

» Equipment owners are notified in a timely manner that the annual inspection and preventive
maintenance is due.

*For BNL owned and rented equipment

Step 4

Initial Inspection: Prior to use, the BNL Hoisting and Rigging Inspector, or a person designated by the Facility
& Operations' Environment, Safety, Health, Training & Quality Group, inspects all new or modified cranes to
verify compliance with OSHA 1910.180 or OSHA1926.550; ASME B30.5; and DOE-STD-1090 standards.
Inspection of altered, repaired, and modified cranes may be limited to the provisions affected by the alteration,
repair, or modification, as determined by a qualified person. The Mobile Crane and Boom Truck Periodic
Inspection Report can be used to document this inspection. A color-coded BNL Inspection Tag must be installed
on the equipment at this time. The inspection tag color code for all hoisting and rigging equipment inspections
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rotates annually. The inspection tag color code is dependent on the year the equipment is inspected as follows:
2012-Green; 2013-Red; 2014-Blue; 2015-Orange; 2016-Green; etc.

Step 5

Load Test Requirements: Each new production crane must be tested by the manufacturer to the extent
necessary to ensure compliance with ASME B.30.5, Mobile and Locomotive Cranes and this subject area.
Certified production crane test results should be made available by the vendor at time of receipt. The request for
these reports must be addressed by the Buyers on the Purchase Requisition.

Prior to initial use, the BNL Hoisting and Rigging Inspector, or a person designated by the Facility & Operations'
Environment, Safety, Health, Training & Quality Group, must load test all cranes in which load sustaining parts
have been modified, replaced, or repaired. A determination can be made by those persons if repairs made to a
crane are extensive and require a rated load test or if repairs are routine maintenance and require only an
operation test. Test weight must not exceed 110% of the rated capacity and must be accurate to within -5
percent, +0 percent of stipulated values. The load test must not be conducted in locations where the lift meets
the definition of a “critical lift.” The Maobile Crane Load Test Report can be used to document the test. Written
reports must be furnished by the inspector showing test procedures and confirming the adequacy of any repairs.
Test reports are kept on file with the BNL Hoisting and Rigging Inspector for the life of the equipment and must
be readily available.

Step 6

Daily Pre-Operational Check: Operators or other designated personnel must visually inspect items listed on
the Daily/Monthly/Frequent Mobile Crane and Boom Truck Inspection Report each day or prior to first use if the
crane has not been in regular service. Operators or other designated qualified personnel examine any deficiency
noted and determine whether they constitute a safety hazard.

Operators use the operator aid for the Daily/Monthly/Frequent Mobile Crane and Boom Truck Inspection Report
and use the owner's manual as needed. If there are no deficiencies, the operator records their Life Number

(Guest Number, if applicable) with the date on the Inspection Record (BNL Stk # S33867) affixed to the crane.
The Inspection Record must be clearly accessible on the crane for the shift the inspection was performed. If any
of the items on the operational aid (Daily/Monthly/Frequent Mobile Crane and Boom Truck Inspection Report),
including the annual inspection and preventive maintenance, are found to be deficient, the crane must be
removed from service until the deficiencies are corrected.

Note: Retention of the completed Inspection Record is not required.

If deficiencies or unsafe conditions are found, immediately tag the equipment “Not for Use” (yellow tag) and
inform the HEMO Supervisor. The crane will not be operated until deficiencies have been corrected and the
crane restored to safe operating condition. Contact the BNL Hoisting and Rigging Inspector to evaluate the
deficiencies. All repairs will be made by properly trained HEMOs or contract mechanics only.

Step 7

Monthly Inspection: The operator or other designated personnel must visually inspect the following items for
damage, wear, or other deficiency that might reduce capacity or adversely affect the safety of the crane:

o Critical items such as brakes and crane hooks;
» Hoist ropes.

The Daily/Monthly/Frequent Mobile Crane and Boom Truck Inspection Report can be used to document this
inspection and records are required. Records of the most recent report must be maintained with the equipment.

Step 8

Frequent Inspection: The operator, or other designated personnel, visually inspect the crane at daily to
monthly intervals. These inspections, in addition to the requirement in the Daily/Monthly/Frequent Mobile Crane
and Boom Truck Inspection Report, include the following: a) all control mechanisms for proper operation,
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excessive wear; b) all safety devices; c) rope reeving for noncompliance with manufacturer’'s recommendations;
d) electrical apparatus for malfunctioning, signs of excessive deterioration and accumulation of excessive dirt or
moisture; e) tires for recommended inflation pressure; f) boom sections for damage, deformed, or missing
structural members or parts. Operators, or other designated qualified personnel, must examine any deficiency
noted and determine whether they constitute a safety hazard and records are not required. If deficiencies are
noted on critical components of the crane, the equipment must be locked out (using a yellow lock and a "do not
use" yellow tag) until repaired and re-inspected. For such deficiencies, contact the BNL Hoisting and Rigging
Inspector. Records of the Frequent Inspection are not required.

Step 9

Periodic Inspection: The BNL Hoisting and Rigging Inspector, or a person designated by the Facility &
Operations' Environment, Safety, Health, Training & Quality Group, must perform a complete inspection of the
crane. Inspection intervals must not exceed 12 months. In addition to the requirement in the Frequent Inspection
(see step 4 above) and the Daily/Monthly/Frequent Mobile Crane and Boom Truck Inspection Report this
inspection must include the Mobile Crane and Boom Truck Periodic Inspection Report. If deficiencies are noted,
copies of the report must be sent to the F&O (HEMO) Supervisor for corrective action. If deficiencies are noted
on critical components of the crane the equipment must be locked out (using a yellow lock and a "do not use"
yellow tag) until repaired and re-inspected. After the satisfactory completion of the Periodic Inspection, a BNL
inspection tag dated with the inspection due date will be attached to the equipment. Dated and signed
inspection records must be kept on file for three years with the BNL Hoisting and Rigging Inspector and MMC.

Step 10

Preventive Maintenance: F&0O FOC must provide notification to the C-AD and F&O responsible supervisors
when preventive maintenance is required. It is the HEMO Supervisor’s responsibility to ensure preventive
maintenance is performed. Mobile cranes are permitted a grace period of up to one month after the due date for
preventive maintenance. The crane must be maintained before the end of the one month grace period. Mobile
cranes must be locked out (using a yellow lock and a "do not use" yellow tag) when the grace period expires if
preventive maintenance has not been satisfactorily completed. Once locked out the mobile crane may not be
used until preventive maintenance is satisfactorily completed.

Step 11

Training and Operations: The supervisor ensures that BNL mobile crane and boom trucks operators are
trained and qualified for the specific type of equipment in which they are operating. This training reflects the
physical requirements and training criteria of the DOE-STD-1090, Chapter 6 - Personnel Qualifications &
Training. BNL operator trainees can operate only under the direct supervision of a qualified operator. All
Contractor operators of mobile cranes and boom trucks must have a current New York State crane operator’s
license for the specific type of equipment they are operating. The physical requirements and training criteria of
the DOE-STD-1090, Hoisting and Rigging and ASME B30.5, Mobile and Locomotive Cranes standards must
also apply.

Conduct of Operators: a) prior to use of equipment a verification that the BNL inspection tag date is current
must be confirmed; b) operators must not engage in any practice that diverts their attention while operating a
crane; c) each operator must be held responsible for those operations under their direct control; d) before
leaving a crane unattended the operator must: 1) land any load on the hook; 2) disengage the master clutch; 3)
set travel, swing, boom brakes, and other locking devices; 4) set controls in the natural or off position; 5) secure
the crane against accentual travel and stop the engine.

Step 12

Contractor Mobile Crane and Rigging Gear: Prior to coming on-site, all contractor cranes or boom trucks
working at BNL must provide the BNL Hoisting and Rigging Inspector with a copy of the annual and monthly
inspection documentation that reflects compliance with the OSHA 1910.180, Crawler Locomotive and Truck
Cranes and ASME B30.5, Mobile and Locomotive Cranes standards. A Rigging Plan Worksheet describing the
rigging gear to be used and the method of accomplishment must be submitted to the BNL Hoisting & Rigging
Inspector for approval. This rigging plan must be submitted for review and approval at least four working days
prior to the planned lift. The contractor must certify (sign off) on the rigging plan that their rigging gear complies
with the OSHA, ASME and DOE inspection and proof test requirements.

Note: The BNL Hoisting and Rigging Inspector must be given a minimum of 48 hours notice to schedule the
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inspection of contractor’'s equipment. It is preferred this inspection be performed off-site or at the contractors
facility.

4.7 Contractor's Heavy Construction Equipment

This section specifies the inspection, training, and operation requirements for the use of Heavy Construction
Equipment (scrapers, loaders, crawler or wheel excavators, back-hoe, dozers, lulls, etc) and implements the
requirements of OSHA 1926 Subpart O, Motor Vehicles, Mechanized Equipment, and Marine Operations.

Step 1 || The contractor must ensure that equipment under their control is inspected and maintained as per the
manufacturer's recommendation. Operators must inspect their equipment daily for hose condition, oil leaks,
control operation, lights, safety devices, etc. when in use at BNL and conform to all OSHA, Department of
Transportation (DOT), and DOE related requirements.

Step 2 || Contractors must ensure operators of Heavy Construction Equipment are trained and qualified for the specific
type of equipment being used. DOT regulations apply for all licensing, transporting and inspection requirements.
At a minimum BNL requires a State Driver's license to operate Heavy Construction Equipment.

Step 3 || Before a contractor’s equipment may be used on-site, the contractor must notify the their BNL Point of Contact,
or designee. An inspection is conducted to verify that the contractors to verify that the contractor's equipment has
been inspected and maintained as per the manufacturer's requirements and applicable OSHA, DOT, and DOE
standards.

Note: A minimum of 48 hours notice is required to schedule the inspection of contractor’'s equipment. It is
preferred this inspection be performed off-site or at the contractor's facility. This decision is made by the BNL
equipment inspector.

Step 4 || To schedule the inspection of the contractor’'s heavy construction equipment, contact either BNL's F&O
Construction Safety Engineer (ext. 8248), SHSD Construction Safety Engineer (ext. 8201), or the BNL Hoisting &
Rigging Inspector (ext. 5456).

Step 5 || Contractors are responsible for receiving manufacturer’s approval for any modifications or attachments (lifting
bars, fork tines, etc.) to their equipment. Only equipment with posted load charts will be approved for lifting
operations.

4.8 Maintaining Lifting and Material Handling Equipment

See the section Manual Material Handling Equipment for maintenance requirements for manual material handling
equipment.

Step 1 || BNL organizations that possess lifting and/or material-handling equipment ensure its maintenance is documented
in the F&O Facility Operations Center (FOC).

Step 2 || Overhead Cranes/Hoist will have a six month grace period for preventive maintenance, and Mobile cranes will
have a one month grace period. Overhead and Mobile cranes with the required scheduled maintenance past due
beyond the grace period must be tagged "Out Of Service" (yellow tag).

Overhead and Mobile cranes to be used in a Critical lift or a Pre-Engineered lift must have their preventive
maintenance current in addition to their annual and monthly inspections.

Step 3 || The FOC determines the methods and frequency of the maintenance, based on the manufacturer’s
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| || recommendations.

Step 4 || All contractors, subcontractors, and BNL equipment operators must ensure the equipment under their control is
maintained in accordance with the applicable OSHA, ANSI, and DOE standards. Operating manuals must be
stored with the equipment in a weather-proof holder, or made readily available to the operators.

Step 5 || Modifications must be approved by the BNL Hoisting and Rigging Inspector and the Safety and Health Services
Division's Safety Engineering Group. Equipment may be modified or re-rated provided that the modification or
supporting structures are analyzed thoroughly by the equipment manufacturers, or a qualified engineer.
Modifications that affect the stability, mechanical, hydraulic, or electrical integrity, or safe operation of lifting
equipment cannot be made without the written consent of the manufacturer. Modified equipment must be
inspected and tested in accordance the applicable sections of this standard.

If the manufacturer is non-responsive or gives a negative response, the modification can be reviewed by the BNL
Lifting Safety Committee. A designated qualified registered professional engineer (PE) may be commissioned to
conduct a safety analysis to address possible safety and structural issues. The PE can grant written approval for
the equipment to be so used.

Note: The machine's data plate(s) and the applicable nonfactory installed accessory must match and be changed
accordingly.

Step 6 || Equipment must be operated, inspected, maintained, and tested in accordance with the manufacturer's
specifications. In the absence of such specifications, obtain guidance from the BNL Lifting Safety Committee.

References

ASME B30.5, Mobile and Locomotive Cranes

ASME B30.9, Slings

ASME B30.10, Hooks

ASME B30.26, Rigging Hardware

DOE-STD-1090, Hoisting and Rigging

Facility Operations Center (FOC) Web site

OSHA 1910.179, Overhead and Gantry Cranes

OSHA 1910.180, Crawler Locomotive and Truck Cranes
OSHA 1910.184, Slings

OSHA 1926 Subpart CC, Cranes & Derricks in Construction

OSHA 1926 Subpart O, Motor Vehicles, Mechanized Equipment, and Marine Operations
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PROCEDURE: INSPECTING SHIELDING BLOCKS

Management System: Worker Safety and Health
Subject Area: Lifting Safety

5. Inspecting Shielding Blocks

Effective Date: Aug 30, 2012 Subject Matter Expert: Michael Gaffney Management System Executive: Ed Nowak

Applicability
This information applies to BNL staff and non-BNL staff who use lifting and/or material handling equipment.

Required Procedure

For those operations where shielding blocks are routinely used, it is required that each organization appoint a
committee with the responsibility for periodically inspecting shielding blocks.

Step 1 || The line organization forms a committee with the responsibility for periodically inspecting shielding blocks, setting
standards for lifting methods, and developing procedures for use.

The line organization designates one individual as responsible for inspecting shielding received from sources
outside the Laboratory and responsibility for reviewing the design of new shielding, and for developing lug-testing
procedures if required.

Shielding blocks must be designed by a qualified engineer, approved by the line organization, and reviewed by
the Safety Engineering Group.

A system similar to the one described in the exhibit AGS Shielding Block 24' x 2' Roof Beam must be designed
and used whenever shielding blocks are required.

Step 2 || Protect all shielding blocks in storage or use with permanent lifting fixtures (including the lifting rings and
hardware) against snow and ice damage. Whenever feasible, incorporate self-draining features in new designs.

Step 3 || Block Inspections: Before a block is picked, inspect it for questionable conditions such as:

a. Cracks, especially along the edges or near corners;

b. Surface flaking of concrete;

c. Lifting rings or hardware rusted more than 10% of thickness; or

d. Lifting rings made out of rebar, bent or damaged lifting rings, or hardware.

If blocks are found in an unsafe condition, cut out their lifting rings or hardware, and dispose of them properly. Lift
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unsafe blocks with nylon slings used in a choker or basket configuration.

Step 4 || Discard blocks when they are found to have one or more of the following defects:

a. Extensive cracking near the lifting ring or hardware;

b. Flaking of concrete, causing pieces (weighing more than %2 pound) to fall;

c. Lifting rings or hardware rusted more than 10% of thickness; for load supporting hooks only a 10%
reduction is maximum.

d. Ballooning of block due to internal expansion; or

e. Badly bent or damaged lifting rings or hardware.

Note: If a block is considered unsafe, it should have permanent marking on all sides saying “DO NOT USE” in
12-inch red letters.

The only official copy of this file is the one on-line in SBMS.

Before using a printed copy, verify that it is the most current version by checking the effective date.

| SBMS Home Page | Top of Subject Area | Instructions | Revision History |
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PROCEDURE: MANUAL MATERIAL HANDLING EQUIPMENT

Management System: Worker Safety and Health
Subject Area: Lifting Safety

6. Manual Material Handling Equipment

Effective Date: Apr 7, 2014 Subject Matter Expert: Michael Gaffney Management System Executive: Ed Nowak

Applicability

This information applies to all contractors, owners, and operators of manual material handling equipment used at
Brookhaven National Laboratory.

Required Procedure
Manual Material Handling Equipment contains four subsections:

6.1 General Requirements
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6.2 Inspection

6.3 Operating Manual Material Handling Equipment
6.4 Maintenance of Manual Material Handling Equipment

6.1 General Requirements

This subsection provides the general requirements for the use of manual material handling equipment.

Step 1

The owner of the material lifts must inspect, operate, and maintain manual material-handling equipment in
accordance with manufacturer's recommendations. Scheduled inspections must be completed either by a
qualified operator or a Department/Division designated person. Refer to the equipment manufacturer's Parts
and Service Manual for recommended inspection / maintenance checklist items and frequencies.

If manufacturer’'s maintenance or inspection procedures are not used, BNL Department/Divisions must write
alternate procedures to be approved by the BNL Lifting Safety Committee.

The owner must maintain completed inspection forms for three years.

Step 2

The owner must ensure that operators are authorized, and those operators have read, understand and
comply with the manufacturer’s operator's manual.

Step 3

The owner and operators must maintain copies of the operator’s manual with the equipment or have them
readily available to operators. Maintain all safety and or warning decals posted on the equipment.

Note: See manufacturer's manual for required labels and replacement

Step 4

Operators will observe basic safety principles while using equipment, which include

» Performing the Pre-operation inspection and functional test prior to use.
 Inspecting the work site and the material to be lifted.

Avoiding hazardous situations.

Using the equipment only as intended by the manufacturer.

Note: Failure on the operator’s part to follow the instructions and safety precautions of the equipments
Operator’'s Manual, Departmental Procedures, or the Lifting Safety Subject Area, may result in damage to
equipment and or serious personnel injury.

6.2 Inspection

This subsection provides the requirements for inspection of manual material handling equipment.

Step 1

Pre-Operation Inspection: The Pre-operational inspection is a visual inspection preformed by the operator
prior to the day’s first use or each work shift. This inspection is designed to discover if anything is apparently
wrong with equipment prior to an operational test.

1. Equipment operators will have read and understand the operator’'s manual, and check that it is
complete and accessible if needed.
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4.

Be sure that all decals are legible and in place.

. Attachments installed have been approved by the manufacturer and are installed and operated

correctly.
Manufacturer’'s data plate weight capacity is adequate for lift.

Check the following components or areas for damage, modifications and improperly installed or missing parts:

© o NN

Winch and related components
Material carriage base, table or forks
Stabilizer legs or outriggers if used
Mast columns

Braking systems

Cables, cable anchors and pulleys
Hydraulics systems

Wheels or casters

Nuts, bolts, and other fasteners

Check the entire machine for the following:

o b~

Any dents or damage
Corrosion (rust)
Cracks in welds or structural components

All structural and other critical components are intact and associated fasteners and pins are in place
and properly tightened.

If a wire rope winch is used be sure there are at least 4 wraps of cable around the winch drum when
the carriage is fully lowered.

6. Any fluids under the machine that may indicate a leak.
Step 2 Functional Test:
Equipment operators perform the functional tests to discover any malfunctions before the equipment is loaded
and operated.
1. Select a test area that is firm, level and free of obstructions.
2. Setup and pin or lock stabilizers in place (if used).
3. Raise carriage by manual winch or hydraulics. Operation should be smooth and free of hesitation or
binding.
4. Lower the carriage about one-half the distance and hold. Operation should be smooth and free of
hesitation or binding, brakes should hold without any drift.
5. If equipment has a telescoping mast, raise the carriage to its full height. Carriage should be raised to
the top of the fixed mast section, followed in consecutive order by each additional mast section.
6. Lower the carriage to its desired location and set brakes. Travel in both directions should be smooth
and free of hesitation or binding.
Step 3 Inspection Deficiencies:

If the operator experiences any deficiencies or malfunctions during the Pre-operation Inspection or during the
Functional Test, the equipment must be Tagged Out of service. The operator must give notification to his
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immediate supervisor of the deficiencies noted. The supervisor will have the department/division perform the
repair, or issue a Work Order with F&O Facility Operations Center (FOC) for repairs.

After repairs are completed the operator must perform a Pre-operation Inspection and Functional Test before
putting the equipment into service.

6.3 Operating Manual Material Handling Equipment

This section provides the requirements for operating manual material handling equipment.

Step 1 BNL and Contractor operators of material handling equipment must read and understand the operator’s
manual, and check that it is complete and accessible if needed. Do not operate equipment unless you learn
and practice the principles of safe equipment operation.

« Avoid hazardous situations.

« Always perform a pre-operation inspection.

o Always perform a function test prior to use.

» Inspect the work place for hazardous conditions.

« Inspect the material to be lifted for its weight, center of gravity, condition of material. When moving
loose material, individual pieces, etc., make sure they are wrapped securely or otherwise contained
to prevent falling.

e Only use the material handling equipment as it was intended by the manufacturer.

Note: If the Operator’s Manual requirements conflict with the requirements of this subject area, the
requirements of the Operator's Manual take precedence.

Step 2 If more than one operator is expected to use a machine at different times in the same work shift, each
operator must follow all safety rules and instructions in the operator’'s manual. Every new operator must
perform a pre-operation inspection, function test, and a workplace inspection before using material handling
equipment.

Step 3 Personal Protection Equipment (PPE):

The appropriate PPE is to be worn by equipment operators and staff working in the direct vicinity.

» Hard Hats (if materials are lifted overhead)

« Safety Shoes

» Safety Glasses

» Gloves (as needed).

Step 4 Set-Up: Operators must select an area that is firm, level and free of obstruction. Follow all set-up procedures
as noted in the Operator's Manual.

Step 5 Raising and Lowering Load:

Raising:
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1. Determine the weight of the load and the location of its load center. Verify that the load to be lifted
does not exceed the maximum load of the equipments rated load center.

2. Place the load on the lift platform or forks as close to the carriage (back rest) as possible.
3. Position the load so that the load center is within the load center zone.
4. Raise the load a short distance from the floor to ensure that it is stable.

Lowering:

1. When lowering make sure the location in which the load will set has adequate strength to support the
load.

2. Lower in a smooth motion.
3. Blocking or cribbing may be required to remove lift platform or forks.

Step 6 Traveling With Load: Operators must comply with the manufacturer’s instructions when traveling with a
raised load. Loads should only be lifted high enough to clear the floor surface. Moving a raised load should
be restricted to positioning for loading and unloading. If it is necessary to move material lifts with a raised load
understand and obey the following safety rules:

1. Make sure the area is level and clear of obstructions.

2. Make sure the load is centered and secured on the lift platform.

3. Avoid sudden stops and starts.

4. Travel with the load in the lowest possible position.

5. Keep personnel away from the material lift and load.

6. Do not tilt the manual material lift toward yourself or another worker with a raised load.

7. Do not use manually-propelled material handling equipment on inclined surfaces and ramps unless it
is equipped with brakes.

Step 7 After Use: Operators must prepare the material handling equipment for storage. Follow any manufacturer’s

set-up procedures in reverse order, unless specific procedures are provided. The lift platform or forks must be
fully lowered.

Select a safe storage location - firm level surface, weather protected, clear of obstructions and pedestrian
traffic

6.4 Maintenance of Manual Material Handling Equipment

This subsection provides requirements for maintaining manual material handling equipment.

Step 1

The owner of the manual material handling equipment must establish a scheduled maintenance procedure in
accordance with the equipment manufacturer’'s recommendations.

Reference the equipment manufacturer's Parts and Service Manual for service points and maintenance
frequencies.

If manufacturer’s maintenance procedures are not completely followed, BNL Department/Divisions or
Contractors must write alternate procedures to be approved by the BNL Lifting Safety Committee.
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Step 2 Scheduled maintenance inspections must be completed by a qualified person trained and qualified on the
specific equipment.

Step 3 The owner must immediately tag any damaged or malfunctioning equipment “Not for Use” (yellow tag).

Step 4 The owner must ensure the equipment is operated, inspected, maintained, and tested in accordance with the
manufacturer’s specifications. In the absence of such specifications, obtain guidance from the BNL Lifting
Safety Committee.

References

ANSI/ITSDF B56.10 Safety Standard for Manually Propelled High Lift Industrial Trucks

Facility Operations Center (FOC) Web site

The only official copy of this file is the one on-line in SBMS.

Before using a printed copy, verify that it is the most current version by checking the effective date.
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DEFINITIONS

Definition: Lifting Safety

Term Definition

crane service Crane service is defined as the following:

Normal Service — operating at less than 85% of the rated capacity and not more
than 10 lift cycles/hr.

Heavy Service — operating at 85 to 100 % of rated capacity or in excess of 10 lift
cycles/hr as a regular specified procedure.

Severe Service — operating at normal or heavy service under abnormal operating
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cranes not in regular service

critical lifts

designated person

F&O Facility Project Manager

hoist

manufacturer

ordinary lifts

conditions (i.e., extreme temperatures, corrosive atmospheres).

Cranes not in regular service is defined as the following: a) cranes that have
been idle for a period of 1 month or more but less than 6 months, must be inspected
according to the requirements of the Monthly and Frequent Inspections; b) cranes
that have been idle for a period of 6 months or longer must be inspected according to
the requirements of the Periodic Inspection, prior to being placed back into service.

Lifting operations that require confirmation of engineering, or merit additional
engineering input. These lifts could be either ordinary lifts or pre-engineered lifts, but
with additional hazards (e.g., extremely heavy loads, confined spaces, lifting over
unprotected equipment). Parts, components, assemblies, or lifting operations are so
designated because the effect of their being dropped, upset, or in a collision could

« Result in damage which could significantly delay the work scheduled or
significantly affect the program, such as the loss of vital data;

« Cause undetectable damage resulting in future operational or safety
problems;

e Result in a significant release of radioactivity, other hazardous material, or
other undesirable conditions;

» Present a potentially unacceptable risk of injury to personnel or adverse
health impact (on-site or off-site); or

» Require exceptional care in handling because of size, weight, close-
tolerance installation, and high susceptibility to damage, based on the
judgment of personnel.

These lifts must be made by F&O riggers or by contractors that use a professional
rigging firm, or employ professional riggers, with exceptions to be made by the Lifting
Safety Committee on a case-by-case basis. These lifts may also need engineering
support as deemed necessary.

A person who is selected or assigned by the employer or employer’s representative
as being competent to perform specific duties.

Manages and operates specific facility(s) within a designated complex area, related
equipment and systems; ensuring resolution of problems, maintaining safe and
reliable operations. Serves as the single point of contact for the execution of the
obligations agreed to between the approving parties of the Facility Use Agreements
(FUA).

Note: This is not a one to one replacement of all the responsibilities of the former
Building Manager, but contains many of the Building Managers’ responsibilities as
described in the Building Manager R2A2.

A machinery unit that is used for lifting or lowering a freely suspended (unguided)
load.

The entity responsible for the physical production of an item.

Lifts that involve the use of basic lifting, hoisting, rigging, equipment, e.g., a crane,
forklift truck, or manual hoist (suspended from dedicated lifting structures such as pad
eyes or runway beams) directly above the load. The load (item being lifted) would
also be required to have certified lifting points, or be considered routine, or relatively
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owner

person-in-charge (PIC)

portable automotive lifting device
(PALD)

pre-engineered lifts

proof load

proof test

qualified person

easy to lift using slings. These include what DOE calls pre-engineered production
lifts.

Contractors working at BNL must submit a Rigging Plan Worksheet to the BNL
Hoisting and Rigging Inspector. The rigging plan and equipment to be used must be
approved by the BNL Hoisting and Rigging Inspector before use at BNL.

The Department/Division that is responsible for the custody, control, use,
maintenance, and repair of the powered industrial truck, whether owned or leased.

A PIC is appointed by the responsible manager or designee to direct and supervise
the lifting operation. The PIC must be present during the entire lifting operation and
must have experience in handling similar types of equipment. The designated PIC,
when required for a Critical or Pre-engineering Lift, may be either

» A supervisor familiar with critical lift operations; or
» A person with special knowledge of the equipment and handling.

Any one of the various types of portable automotive lifting devices, including

a) hydraulic hand jacks
b) transmission jacks

c) engine stands

d) vehicle support stands

e) emergency tire changing jacks
f) upright type mobile lifts

g) service jacks

h) wheel dollies

i) shop cranes

(j) swing type mobile lifts

(k) scissors type mobile lifts

() auxiliary stands

(m) automotive ramps

(n) high reach supplementary stands
(o) fork lift jacks
(
(
(

(
(
(
(
(
(
(
(
(

)
)
p) high reach fixed stands

q) vehicle transport lifts

r) attachments, adapters, and accessories.

A lift, or group of lifts, that are repetitive, and which meet(s) the definition of a critical
lift. However, if it can be demonstrated through the use of tooling, fixtures, sketches,
and analyses, with written procedures that the possibility of dropping, upset, or
collision can be reduced to an acceptable level, as determined by the Lifting Safety
Committee, the lift may be designated as a pre-engineered lift.

The specific load applied in performance of the proof test.

A nondestructive load test made to a specific multiple of the rated load of a crane or
rigging gear.

A person who has a recognized degree, certificate, professional standing, or
extensive knowledge, training, and experience that can successfully demonstrate the
ability to resolve problems relating to the subject matter and work. The cognizant
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manager has the right to approve or reject based on the person’s qualifications.

sling component Hardware at the end of a sling.

The only official copy of this file is the one on-line in SBMS.

Before using a printed copy, verify that it is the most current version by checking the effective date.
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Appendix M: AGS Shielding Block 24" x 2* Roof Beam
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Checklist for Lift Planning

Planners and reviewers use this checklist to confirm completeness of the lift plan. These items are included as a
guide but should not be interpreted as being all-inclusive in the analysis and preparation of a Critical or Pre-
engineered Lift. Sound engineering and planning is still the responsibility of the engineer or project manager
associated with the lift.

Never vary from the approved Lift Plan without a full review and approval by the Lifting Safety
Committee.

Subsurface and Foundation Issues

What are the maximum loads imposed by the cranes on the soil/facility floor? Is the soil-bearing
capacity adequate to safely support crane loads? Has a soil investigation program been performed? What
is the assumed load distribution through the timber mats?

Has a soil investigation of the area under the path of the tailing crane (borings, etc.) been performed?
What pressures will be imposed on any underground structures (sewer lines, etc.)?

Transportation and Interim Storage Issues

Has the responsible manager and the Safeguards & Security Division been notified of movement of the
load to the lifting site (notification at the discretion of the responsible planner)? Are any permits
required? Has load securement been discussed?

Has the load transport route to the lift site been checked for overhead obstructions? Are there any
bridges, culverts, pipe ways to cross? Are they structurally capable of safely supporting the transport
loads?

Where will the crane be assembled? What route will the crane take from the assembly site to the lift
site?

How will the load transport get to the lift site? How will the transport be removed once the load is lifted?

Issues

What is the minimum actual clearance between the load and the boom during the lift?

Has the radius been double-checked by measuring in the field?

Will the crane load change as the lift progresses?

How many parts of line are needed? How was this determined?

Will spreaders and other rigging hardware remain safely clear of the boom, the load, and other objects at
all times during the lifting operation?

If a tailing crane has to “walk,” is the path level properly compacted?

What efforts have been made to identify obstructions in the lift path and swing path? How accurate are
these efforts?

Can the outriggers be deployed as per manufacturer’s load chart requirements?

Can rigging personnel safely control and manipulate the load throughout the lifting path?

Are the crane’s operational safety alarms functioning properly? How, when, and were they tested?

Have plans been developed to monitor the crane’s stability during lift?

Has a procedure been developed to monitor plumbness of load lines (in two directions)?

Has a drawing showing the elevation of the crane during the lift as well as all clearances been developed
(boom to load, and load to other obstructions)?
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Have all repairs or modifications to the crane been made in accordance with manufacturer’s written
instructions, and are they so certified?

How will the crane’s electronic safety alarms and interlocks be checked for operation and accuracy?
Has the agreed nondestructive examination (NDE) of crane components been done and documented?

Is the lift line new or has a piece of the lift line been pull-tested?

Has a procedure to monitor tail swing of the crane during lifting operations been developed?

Is the correct crane load chart for current lift conditions in the cab?

Is there adequate headroom to ensure that the manufacturer’s minimum allowable two-block distance is
maintained for the configuration of the reeve used?

Load Weight & CG Issues

How was the weight determined when developing the lift plan? Has any margin been added to
calculated weights?

Has an accurate load weight determination been made before the lift to confirm calculated weight? How
was this performed?

Has the weight of any jibs, auxiliary boom heads, etc. been considered in the calculations?

Has all the rigging hardware been included in the weight calculations?

Who has determined the center of gravity? How was it determined? Is it marked on the load? Is it shown
on the lift plan drawings?

Is there anything inside the load that could shift during the lift?

Has snow or ice accumulated on the load since the weight was determined?

Is the surface area large enough to create unusual control problems in the wind?

Has all hydrotest water been drained from the load (vessel) before lifting?

If lifting a dressed device, has the insulation absorbed any water?

If lift is of an existing item (being removed or demolished), have all anchor bolts and fasteners been
removed?

Rigging Issues

Has all rigging hardware been selected to work within the manufacturer’s Safe Working Load?

Have sling angles flatter than 45 degrees been avoided, and have the slings or chains and shackles been
chosen to allow for increased loads due to sling angles?

Have softeners been used to protect the rigging where sharp corners could cause damage?

Does the rigging provide positive control of the load to prevent slipping or shifting?

Are shackles and hooks always used in such a manner as to avoid side bending in the hardware?

Have qualified personnel designed and tested special rigging hardware in accordance with regulations?
Is there a plan for removing lifting tackle from the load after it is erected?

How will the shackle pins be removed after the lift is complete? Will a pin extractor be required, and if
so, manual or hydraulic?

What level of inspection have the shackles, hooks, slings, etc. been subjected to? Will a pull-test be
conducted on the slings?

Are the shackle pins and lifting eyes compatibly sized?

How will side loading/bending of shackles and hooks be avoided?

Have all rigging components such as shackles, hooks, and slings, been inspected for signs of damage or
deterioration before use?
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Is the rigging arranged to have the crane hook directly over the load’s center of gravity with the load
hanging level?

Roles & Responsibility Issues

Who is the Person-In-Charge (PIC) of the lift? What are their qualifications? Who will give the signals
to the operator?

Has the Department/Division Safety Committee been involved in the lift planning process or lift plan
review?

Has the Laboratory Lifting Safety Committee been involved in the lift planning process or lift plan
review?

Has the lift plan been reviewed with the crane operator, riggers, and others involved in the lifting
operation? Has the plan been reviewed with supervisors and workers in adjacent areas?

Has a chain of command to operate during the lift been established, and how are the involved people
identified?

Has a final pre-lift safety meeting been scheduled?

Are there any language difficulties? Does everyone speak (fluently) the same language?

Operational Envelope Issues

What are the limits on wind speed for making the 1ift? How and where will wind speed be measured?
Is cold weather likely to affect the lift? Is it necessary to derate the crane or any part of the rigging
equipment due to low temperatures?

Is adequate lighting equipment available for use, if the lifting operation should extend beyond normal
daylight hours?

Are required personnel (operations, safety, other) available if the lift operation should extend beyond
normal hours?

Are there overhead power lines in the operating area? If so, have minimum clearance requirements been
established and has a dedicated signal person been assigned to monitor boom, load and/or load line
position relative to the power line?

If operating near overhead power lines, are nonconductive taglines being used?
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Emergency Procedural Issues

Have emergency procedures been determined and communicated to all personnel involved in the lifting
operation?

If required, has confirmation of notification to adjacent Departments/Divisions and local Security and
Fire Rescue been received?

Has agreement been established on required actions if operational alarms occur during the lift?

Has a review of operational activities planned/occurring during time of lift been performed?

Has a review/agreement of safety / barricade/evacuation plans been done?

Has a review/agreement of contingency plans in event of a site alarm or operational upset during lift
been made?

Have emergency plans been developed by, communicated to, and understood by operating personnel?
Are the operating personnel clear regarding isolation of lines containing toxic or flammable materials?
How are the valves identified? Does the lift plan reflect the philosophy that safety is the top priority?

Load Design Follow-up Issues

Is the load fragile enough to require lifting from a “strong back” frame or from multiple attachment
points to prevent load damage?

Has the “strong back” frame been designed by a competent engineer, inspected, and load-tested?

Has any required nondestructive testing been done to assess the quality of welds attaching lifting lugs,
pad eyes, trunnions, etc.?

Has anyone checked that the shackle pins will fit the holes provided in the lifting lugs?

Avre the dimensions of the lifting lugs/pad eyes consistent with the size of shackle proposed? Will the
shackle be able to “turn” as the load goes from horizontal to vertical?

Have the appropriate impact factors been used in designing the lifting lugs, shackles, etc.?

Is there enough clearance between the load and the lifting lug/pad eye to get the nut on the shackle pin?
What are the inspection requirements for the lifting attachments (lugs/pad eyes)? Who will do it?

Has the load (tower) design been analyzed for localized buckling and bending shear stress during the lift
operation in order to verify that allowables will not be exceeded during the lift?

If trays or internals are to be installed before lifting, has the possibility of load shift been considered?
Are all engineered lifting components (spreader bars, lift lugs, etc.) designed to ASME B30.20, Below-
the-Hook Lifting Devices? (Show calculations).

Are the lifting lugs designed about the weak axis using a force equal to a minimum of 5% of the force of
the sling? (Show calculations).

Who has designed the lifting lugs/trunnions? Has design been checked by Safety and Health Services?

Peripheral Issues

Are radios required? Who will provide them? Are they safe for use in operating facilities?

Has a review/agreement of communications plan during lift (i.e., dedicated radio channels) been made?
Has the anchor bolt pattern, if required, been checked to confirm the load can be landed properly?

Will critical spare parts be available for the crane(s) during the lift? Are mechanics available?

Has a drawing showing the barricade plan to be used during the lift been developed?

Has the operator(s) undergone a drug test?

Is a back-up operator available in case of emergency?

Are crane maintenance personnel available during the lift?
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Classifying Lifts

CLASSIFICATION
CRITICAL
ORDINARY PRE- ENGINEERED
CONDITIONS (All conditions must be met) (Any one condition)
A-2 thru A-4 A-1
INJURY TO PROBABILITY LOW FOR A LOST- | LIFT COULD POTENTIALLY RESULT
PERSONNEL TIME (DART) ACCIDENT IN A LOST-TIME (DART) ACCIDENT
CRITICAL!
NEGLICTIBLE, MINOR, OR « 3 WEEKS OR MORE
SCHEDULE MAJOR «  30% OR GREATER OF PROGRAM
IMPACT » LESS THAN 3 WEEKS SCHEDULE, WITH NEGATIVE
o LESS THAN 30% OF IMPACT ON FACILITY,
PROGRAM SCHEDULE ORGANIZATION, OR DOE
BUDGETS
WORK HAS AN ENVIRONMENTAL
ENVIRONMENTAL WORK DOES NOT MEET ASPECT THAT MEETS SIGNIFICANCE
IMPACT SIGNIFICANCE CRITERIA CRITERIA TO LAB, THE PUBLIC, OR
TO A NEARBY FACILITY.
CRITICAL'
, e GREATER THAN $250K
NEGLIGIBLE, MINOR, OR MAJOR 50% OR GREATER OF
L] (]
COST * LESSTHAN $250K ITEM/MATERIAL OR PROGRAM
IMPACT e LESS THAN 50% OF ITEM/ COST
MATERIAL OR PROGRAM COST
o UNIQUE OR IRREPLACEABLE
e VITAL TO SYSTEM
HAZARDOUS
MATERIAL OR NO UNPLANNED RELEASE TO THE UNPLANNED RELEASE TO THE
RADIATION ENVIRONMENT CAUSED BY ENVIRONMENT EXCEEDING
EXPOSURE TO COLLISION, DROP OR UPSET PERMISSIBLE ENVIRONMENTAL LIMITS
WORKER
CONTAINS STEP BY STEP DETAILED
SET OF PROCEDURES AND e LIFT IS 85% OR MORE (MOBILE
CONTROLS TO DETERMINE CRANE), OR 90% OR MORE (FIXED
DIMENSIONS, WEIGHT, C. of G. AND CRANE) OF THE RATED CAPACITY
RIGGING AND METHODS, DEPENDENT ON LOAD, (excluding proof tests of 100 to 125%
HEAVY LIFTING TASK AND HAZARD, USE OF rated capacity) OR GROSS WEIGHT IS
SPECIAL LIFTING FIXTURES GREATER THAN 50 TONS
LIMITED, ROUTINE BUCKET TRUCK, |« WORK MEETING THE DEFINITION
FORKLIFT, OR CRANE WORK WITH OF CRITICAL LIFT
TRAINED PERSONNEL
ADDITIONAL POTENTIAL CONSEQUENCES
CLASSIFIED AS NEGLIGIBLE, MINOR POTENTIAL CONSEQUENCES
FACTORS OR MAJOR: CLASSIFIED AS CRITICAL
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! As defined by Application of the Graded Approach in the Graded Approach for Quality Requirements Subject
Area.

NOTE: The lift classification may be determined using the above chart. Any one condition will place the lift
within the classification. Note that some lifts are classified as critical lifts because of items they are
lifted over or attached to.

A CRITICAL LIFT REQUIRES MITIGATIVE ACTIONS THAT INCLUDE A WRITTEN LIFT
PROCEDURE APPROVED BY THE LIFT MANAGER TO REDUCE THE RISKS.
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Criteria for Re-submittal of Pre-engineered Lifts

A Pre-engineered Lift is defined as a lift or group of lifts that are repetitive, and which
meet the definition of a critical lift. If it can be demonstrated through the use of tooling,
fixtures, sketches, and analyses, with written procedures that the possibility of dropping,
upset, or collision can be reduced to an acceptable level, as determined by the Lifting
Safety Committee (LSC), the lift may be designated as a pre-engineered lift. The Pre-
engineered Lift may then be performed multiple times without re-approval by the Lifting
Safety Committee for as long as the elements on the completed and approved Critical Lift
Evaluation Form (CLEF) are unchanged, and the Pre-engineered Lift Procedure is not
changed. Once approved by the LSC, the procedures for a Pre-engineered Lift cannot be
changed without approval of the LSC.

It is acknowledged that personnel changes will occur while the Pre-engineered Lift CLEF
and Pre-engineered Lift Procedure remain constant. For this reason, it is incumbent upon
Department/Division personnel, especially the professional engineer/qualified person and
responsible manager or designee that signed the CLEF, to ensure that the personnel
performing a Pre-engineered Lift are fully qualified and competent to perform that task.
A completed, signed reading acknowledgement form shall be submitted with the
Department/Division-approved Pre-engineered Lift Procedure when the CLEF is
submitted for approval by the Lifting Safety Committee. Thereafter, as personnel are
added and removed from the Department/Division list of personnel authorized to perform
the Pre-engineered Lift, the updated reading acknowledgement form shall be submitted to
the Lifting Safety Committee for their records.

The changes to the following elements of the CLEF and/or the Pre-engineered Lift
Procedure shall be cause for re-submittal to the Lifting Safety Committee:

OPERATING EQUIPMENT: any change to the operating equipment shall be
resubmitted to the Lifting Safety Committee for approval.

DESCRIPTION OF ITEMS TO BE LIFTED: any change to the items to be lifted, the
order in which they are lifted, or the arrangement of the items to be lifted, or
modifications to the items to be lifted, shall be resubmitted to the Lifting Safety
Committee for approval.

HOW WEIGHT OF OBJECT OBTAINED: any change to the weight of the item to be
lifted, or the manner in which the weight was originally obtained in the approved CLEF,
shall be resubmitted to the Lifting Safety Committee for approval.

CENTER OF GRAVITY (CG): any change to the item that may affect the center of
gravity or the manner in which it was calculated, should be resubmitted to the Lifting
Safety Committee for approval. The item to be lifted may change during use after initial
installation, as from accumulation of materials during use. These items require re-review
especially if the item cannot be returned to the originally approved condition.
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DESCRIPTION & WEIGHT OF ALL RIGGING EQUIPMENT & CRANE
ATTACHMENTS: any change to the rigging equipment, crane attachments, or the
weights of the originally approved equipment, shall be resubmitted to the Lifting Safety
Committee for approval.

WEIGHT OF OBJECT, RIGGING EQUIPMENT, & CRANE ATTACHMENTS; any
change to the total weight to be lifted shall be resubmitted to the Lifting Safety
Committee for approval.

EQUIPMENT AND LIFT RELATIONSHIP: any change to the equipment and the lift
relationship, such as, Maximum Operating Radius, Planned Operating Radius, Allowable
load at maximum lift radius anticipated (from Load Chart), Ratio of Lift to Allowable
Load, Clearance between Boom & Lift, Clearance to Surrounding structures, facilities
and utilities, or Clear Path for Load Movement, shall be resubmitted to the Lifting Safety
Committee for approval.

STABILITY OF GROUND AREA: any change to the ground stability of the area where
the lift is to be conducted shall be resubmitted to the Lifting Safety Committee for
approval. This includes any excavation, construction, or demolition in the area since the
CLEF was last approved.

LIFTING OPERATION: any modification to the lifting operation, such as the Set-up
Area, Lifting Area, Load Placement Area, Load Securement and Sling Attachment
Points, the sling angle reduction factor, or the drawings that are an attachment to the
approved CLEF, shall be resubmitted to the Lifting Safety Committee for approval. Any
change to the Department/Division-approved Pre-engineered Lift Procedure, except for
authorized personnel, as discussed above shall be resubmitted to the Lifting Safety
Committee for approval.
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Critical Lift Plan and Pre-engineered Lift Procedure

A Critical Lift Plan and a Pre-engineered Lift Procedure consist(s) of as many drawings, specifications, and
procedures as necessary to accurately assess all important load factors and site factors relating to a Critical Lift.
These items are included as a guide, but should not be interpreted as being all-inclusive in the analysis and
preparation of a Critical or Pre-engineered Lift. Sound engineering and planning is still the responsibility of the
cognizant engineer and/or project manager associated with the lift. The exhibit Checklist for Lift Planning
summarizes those factors. Most lifts, however, even some Critical Lifts, do not involve all of the factors listed
there.

The lift plan for a Pre-engineered Lift must be a Department/Division procedure, subject to the review,
approval, and records management policies of the Department/Division. This includes the signed reading
acknowledgement for individuals performing the actions of the procedure, specifically the Person-in-Charge
(PIC) of the lift and the crane operator. The elements required for a Critical Lift Plan also are required for a Pre-
engineered Lift Procedure (lift plan).

The following is the minimum level of information required for completing an adequate lift plan:

Elevation View Drawing of the crane, load, and any nearby structures, which could cause interference.
This drawing must be made to scale and should note

Crane manufacturer(s), model(s), and counterweight(s) if variable.

Boom length(s) and lifting radius(i).

Maximum load elevation during lifting procedure.

Any jibs or special lifting devices required.

Minimum number of parts of crane hoist line required for lifting the load.

All required slings, shackles, and other rigging components identified by capacity, size, length, and
location.

e Calculated center of gravity of load.

Plan View Drawing of the crane, load, and nearby structures, which could cause interference. This drawing
must be made to scale and should note

e Route that transport will take to position the load for lifting.

e Initial lifting position of the load including radius. Lifting radius must be accurately determined.

e Final placement position of the load including radius. Lifting radius must be accurately determined.

e Location of the crane(s) including tail swing limits.

e Route that crane(s) will take if walking with the load, as well as associated matting requirements.

e Any utilities located within the work zone. Underground facilities - piping, ducts, etc. - must be
accurately located.

e Space may be needed to assemble crane.

e Planning must include load transportation considerations, e.g., how to get the load close enough to the
crane. This may be a function of the type of crane being used, for example, since some cranes perform
better in certain sectors (quadrants) of operation than others.
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Lift Analysis, including

Tabulation of the gross load weight, including the weight of all blocks and rigging tackle.

Rigging attachment points and special rigging requirements.

Gross rated capacity of the crane in the configuration specified.

Calculation of the percentage of the crane's rated capacity at which the lift will be made.
Crane-imposed soil loads must be determined. Soil analysis may be needed to verify crane-imposed
loads can be safely supported.

Allowable weather conditions for the lift and the effect of wind loading.

e Sequence of work, including lift-off, steady state conditions, and set-down of load (including positions
where there is a shift in the location of the center of gravity, for the pick points).

All potential complicating issues for any lift must be addressed in the lift plan. However, for a relatively simple
operation, the above items can provide sufficient information and even be organized onto one drawing.
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DAILY (Frequent)
OVERHEAD CRANE/HOIST INSPECTION CHECKLIST

NOTE: P

Dept/Div: Crane #: Bldg #: Date:
Operator Name: Life #:
O Check BNL Periodic Inspection Tag

NOTE: |If the tag is missing or the inspection due date has expired or is illegible,
the equipment must be removed from service. Contact the BNL Hoisting and Rigging
Inspector at ext. 5456 to schedule an inspection.

Locate Crane Main Disconnect Switch

Check Pendant Controls or Controllers or Selector
(Up, Down, East, West, North and South)

Check Wire Rope or Chain for Damage *Documented 30-Day inspection required
(check rope/chain for worn, cut, kinked crushed, spooling, or birdcaged cable)

Check Hook *Documented 30-Day Inspection required (Bent, spread, cracked, and
safety latch)

Check Upper Limit Switch (Hook block stop)
Check for Reverse Reeving (Hoist cable direction)
Check Brake System (Trolley, bridge, and hoist)

Check Trolley and Bridge Travel (Make sure stops are in place and limits working
Make sure travel path is clear of obstructions)

Check Hoist Gearing System (Any unusual noises)
Check Rails During Operation (Unusual wear or noise)
Check Lubrication (Leaks, excess grease)

Review Weight Limits
(Weight to be lifted must be calculated or measured if unknown)

Inspect Rigging Equipment to be Utilized
(Slings, shackles, guide ropes, use personnel protection equipment)

CAUTION: IF ANY MALFUNCTIONS OR UNUSUAL NOISES ARE
OBSERVED, STOP USING THE CRANE/HOIST AND CONTACT YOUR
SUPERVISOR OR SAFETY COORDINATOR IMMEDIATELY

ERSONNEL USING MATERIAL HANDLING EQUIPMENT

MUST BE TRAINED AND QUALIFIED FOR THAT SPECIFIC TYPE OF EQUIPMENT
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DOE HEADMARK LIST

ANY BOLT ON THIS LIST SHOULD BE TREATED A% DEFECTIVE WITHOUT FURTHER TESTING

ALL GRADE 5 AND GRADE 8 FASTENERS OF FOREIGN ORIGIN
WHICH DO NOT BEAR ANY MANUFACTURE'S HEADMARKS:

@ GRADE 5 GRADE 8

GRADE 5 FASTENERS WITH THE FOLLOWING HEADMARKS:

MARK MAHNUFACTURER MARK MANUFACTURER

@ JJinn Her (TW) KS  Kosaka Kogyo (JP)

GRADE 8 FASTENERS WITH THE FOLLOWING HEADMARKS:

MARK MANUFACTURER MARK MANUFACTURER

% A AsehilMig (JP) @ KS  Kosaka Kogyo (JP)

Delai (JP) @ M Minamida Sleybo (JP)

Fastener Co. of Japan (JP) @ MS  MinaioKogya (JF)

Hinamoto Metal (JF) NF  Nippon Fasteners (JF)
Jinn Her (TW) RT  Takai Ud (JP)

KY  Kyoel Wig W) @ UNY Unylite (JP)
) #ﬂ.ﬁﬂ Intasco (CA, TW, JF, YU) (Greater than 1,2 inch diameter)

GRADE 8.2 FASTENERS WITH THE FOLLOWING HEADMARKS:
MARK MANUFACTURER

KS  Kosaka Kogyo (JP)

GRADE A325 FASTENERS (BENNETT DENVER TARGET ONLY)
WITH THE FOLLOWING HEADMARKS:

MARK MANUFACTURER

Type 1 mzsh:s Kosaka Kogyo (JP) Q?

T 2 Ao b .
we2 () _
Type 3 % N
L AUGUST 1992
KEY: CA - CANADA JP -JAPAN TW - TAIWAN YU - YUGOSLAVIA

GFAD ne
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Lift Assessment

Crane work at sites involves lifting and placing many types of materials in both “safe”
and hazardous locations. Although some lifts are extremely heavy, or made over
operating equipment, typically the loads are small and do not require a significant amount
of planning to ensure the operation is performed safely. Although large or complicated
lifts are easily recognized as being of a critical nature requiring additional planning, the
hazards associated with smaller lifts may be less obvious. The lift plan process should be
followed regardless of the specifics of a lift. The degree to which it is applied depends on
the results of the Lift Assessment Process. The Lift Assessment Process is necessary to
determine if the lift is Ordinary, Pre-engineered, or Critical.

Determination of Critical Lift
Each lift is classified into one of three categories:

e Ordinary
e Pre-engineered; or
e Critical.

A lift is designated as a Critical Lift if collision, upset, or dropping could result in the
following:

1. Any unplanned release of dispersible radioactive material, or hazardous material
meeting significance criteria.

2. Any major potential risk of bodily injury.

3. Unacceptable programmatic delay, nominally greater than 3 weeks, or 30% or
greater of program schedule, to the operation of an experiment, facility, or other
component or system that directly affects the fundamental Laboratory
infrastructure or mission (i.e., accelerator systems, substations, chilled water)

4. Damage to equipment and facilities, which may exceed $250,000.

A lift also is designated as a Critical Lift if

1. The load, including weight of below the hook lifting gear, exceeds 50 tons.

2. The load being lifted has a single surface area greater than 400 sq. ft.

3. Below the hook weight exceeds 90% of the capacity of the rated capacity for
fixed (building) crane, or 85% of the rated capacity for mobile crane, performing
the lift. (excluding proof tests of 100 to 125% rated capacity)

4. Any lift where the component being lifted requires installation tolerances beyond
the capability and sensitivity of the crane controls.

5. Any lift assembly that incorporates a pre-engineered lifting configuration or non-
ordinary lifting gear. Included would be lifting arrangements that require
engineering analysis in order to determine possible shifts to the component's
center of gravity (i.e., rollers, counter weight spreaders) or where the center of
gravity of the lift is situated above the lift points.

6. Any component where the actual weight cannot be readily determined.
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7.

Lifts that are made where the load is set down onto, or crane outriggers are placed
over buried utilities, adjacent to overhead transmission lines, or where outrigger
pads exceed 70% of the allowable bearing capacity of the supporting soil.

Any lift meeting any of the criteria for a critical lift on the Critical Lift Evaluation
Form.

Any situation deemed critical by the person in charge, rigging supervisor, project
engineer, or manager.

Determination of Pre-engineered Lift

A lift is designated as Pre-engineered if

The lift, as determined and approved by the BNL Lifting Safety Committee
(LSC), is a repetitive- or production-type lifting operation using specialized lifting
fixtures and tooling, supported by analysis, sketches, and a Department/Division-
approved and -controlled lift procedure. This includes lifting operations that are
expected to recur periodically during a foreseeable facility operation, e.g., annual
installation and removal of a shield block wall. A Critical Lift may be reclassified
as a Pre-engineered Lift based on a formal request and review of it. This
reclassification is at the discretion of the LSC.

Determination of Ordinary Lift

An ordinary lift is a proposed lift that is not deemed to be a Critical or Pre-engineered
Lift. Contractors working at BNL must submit a Rigging Plan Worksheet to the BNL
Hoisting and Rigging Inspector. A minimum of four (4) working days is required for
review and approval of the Rigging Plan. All lifting and rigging equipment must be
approved by the BNL Hoisting and Rigging Inspector prior to use at BNL.

See the exhibit Classifying Lifts for information on determining these lifts.
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CRITICAL LIFT EVALUATION FORM

PERSON REQUESTING THE LIFT
Print Name : ALl JAVIDFAR  Dept/Div. : C-AD Date: February 10, 2003

PERSON IN CHARGE (PIC)
Print Name: ALEX KOROL / JIM O'MALLEY (PLANT ENGINEERING)

PIC must be present during the entire CRITICAL LIFT and be QUALIFIED to resolve any question or problems that
might arise during the lifting operation.

DETERMINING FACTOR FOR CRITICAL LIFT
¥ Load is greater than 85% of rated mobile crane capacity, or greater than 95% of rated fixed crane capacity, or
greater than 50 tons.
Two or more cranes/booms are required or special hoisting/rigging equipment will be used.
Potential for release of radioactive/hazardous due to collision, or upset of load.
v Damage that would result in more than 3 weeks or 30% delay to schedule, or monetary value damages of
$250,000 or greater. SEE PAGE 4 FOR CRYOGENIC PIPE ISOLATION PROCEDURE.

OPERATING EQUIPMENT (mobile crane)

Type of Crane: 100" LATTICE BOOM Manufacturer: GROVE
Model No.: GROVE HL 1507 Serial No.: 77905
Manufacturer Restriction for WIND SPEED: 20 MPH (no lifts at wind speeds of 25 mph or greater)
Crane Equipped with Anemometer: NO (if not, Use BNL Weather Station)
Copies of Latest Annual Inspection: YES Latest Calibration Date of Instruments:
Operator Licensed for Equipment:  YES Expiration Date:  N/A
OPERATING EQUIPMENT (overhead cranes)
Type of Crane: N/A Manufacturer: N/A
Capacity: N/A Latest Calibration Date of Instruments: N/A
Date of Latest Annual Inspection: N/A Operator’s SAC Expiration Date: N/A

DESCRIPTION OF ITEMS TO BE LIFTED

A pre-engineered cryogenic steel tank (80K Cooler). 46 feet Long, 10 feet Wide, 12 feet High
See attached sketch and pictures. [1, 9]

Note I: The initial lift of the object is not a critical lift. Only LIFT over VIRR pipes is “Critical”.
Note 2: 80K Cooler Tank will be certified and stamped by ASME for material and workmanship.

HOW WEIGHT OF OBJECT OBTAINED:
A. Certified Weight Scale: A CERTIFIED SCALE WEIGHT WILL BE OBTAINED PRIOR TO
S s LIFT WHICH SHALL NOT EXCEED 65,000 LBS.
Ticket #: é,/,, 46?‘{3

B. Calculated Independently by More then One Source

1. Source  Manufacturer (PHPK) Weight 59,335 Lbs. [12]
2. Source Weight

C. If lift is an existing item (being removed or demolished), the weight must be recalculated, taking into account all
modifications, including internal, as well as an Allowance for Scale, Sediment, Sludge, and Insulation. Calculation Work Sheets
SHALL be included in the LIFT PLAN and have a PE stamp or be signed off by a QUALIFIED PERSON. (When weights are
calculated, a 10% tolerance margin shall be added. This value may be increased at the discretion of the Lifting Safety
Committee).

D. Shipping Manifests Weight: N/A Manufacturer Data Weight: N/A

1.0/3b0 I i 1 05/200
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CENTER OF GRAVITY (CG)

CG will be marked onto load, and a drawing included showing how it was determined. C.G. WILL BE MARKED BY MFG.
ONTO THE TANK.  ENGINEER SHALL VERIFY THE LOCATION AS PER SUBMITTED DRAWING BEFORE
LIFTING.[12]

DESCRIPTION & WEIGHT OF ALL RIGGING EQUIPMENT & CRANE ATTACHMENTS
Type of slings: (2) TWIN PATH (KEVLAR) Rated Capacity: 90,000 Lbs Weight: 30 Lbs. Each
On Straight Vertical Lift

Shackles: (2) STEEL ... U0 TON L 100 Lbs. Each
(1y STEEL ... 25 TON L 50 Lbs, Each
Lifting Rings/: A e
Eyebolts N A
Riggings Hooks A
Load Block/Jib .o 2,800 Lbs.
Spreader Bars/Below the Hook Lifting Devices  Rated Capacity:  N/A Weight: N/A

(must comply with ASME B30.20 Standard for
Design, Testing, and Appropriate Markings)

WEIGHT OF OBJECT, RIGGING EQUIOPMENT, & CRANE ATTACHMENTS

Source: CRANE OWNER’S MANUAL Total Weight: 68,110 Lbs. [5]
EQUIPMENT AND LIFT RELATIONSHIP

A. Maximum Operating Radius: 45 FEET

B. Planned Operating Radius: 42 FEET

C. Allowable load at maximum lift radius anticipated (from Load Chart): 69,300 Lbs.[7]

D. Ratio of Lift to Allowable Load: 98.2% [ 7]

E. Clearance between Boom & Lift: 207 (+y AT SETTING

F. Clearance to Surrounding MIN. OF 2 FEET TO VJIRR PIPES

Facilities/Utilities: SFEET MINIMUM TO OTHER OBJECTS

G. Clear Path for Load Movement: OBSTRUCTION FREE OVER EXISTING VIRR PIPES [1]
STABILITY OF GROUND AREA

A, Soil Bearing Capacity: 6,000 psf  Source: P.E. BORING LOGS AND FIELD OBSERVATIONS

B. Mats Required: (1)4” x 10" x 2” THICK STEEL PLATE UNDER N/E OUTRIGGER

(1)4"x 6> x 27 THICK STEEL PLLATE UNDER OTHER THREE OUTRIGGERS
(1)3"x 3’ x 1” THICK PLATE UNDER NOSE OUTRIGGER

C. Underground Utilities Location: SET OF 6” DIA. STEEL ELECTRICAL CONDUITS [§]
D. Ratio of Soil Bearing Capacity to Actual: 1.17{8]
LIFTING OPERATION

A detailed drawing, to scale, MUST be included showing the Set-up Area, Lifting Area, Load Placement Area, and
Sling Attachment Points w/sling angle reduction factor. (Dwg. 906-SK-1 is Attached)

INSPECTION OF CONTRACTORS EQUIPMENT
All contractors' Lifting and Rigging Equipment must be inspected before being brought onto the BNL Site by BNL
Hoisting & Rigging Inspector: Contact: John Hynan: (631) 344-5456 (LIFT WILL BE PERFORMED BY BNL RIGGERS)

LIFT APPROVAL SIGNATURES 6(» ,
Professional Engineer/ Qualified Person: Ah’ Javidfar (C/AD). ... IS S A0
Person in Charge (PIC): Alex Korol / James O’'ma ey (P E
Operator of Equipment: Roy Johnson (P.E)....................
Responsible Manger or Designee: Alex Korol / James O'malley (P.E

Lifting Safety Committee Recommendation:

LSC Committee Chair: e
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INAL APPROVAL SIGNATURE:
. Deputy Director for Operations

PRE-LIFT MEETING

Date: Z//?’OV Time: ___25 :'0{ Location: W/( (/427?-

LIST OF ALL ATTACHMENTS:

BNL

I- Dwg. 966-SK1 RIGGING PLAN

2- Dwg. 906-SK2 LIFTING VIEW

3- Dwg. 906-SK3 VIEW AT LIFTING

4- Dwg. 906-5K4 VIEW AT SETTING

5- WEIGHT CALCULATION

6- SLING FORCE CLACULATION

7- LAOD AND RADIUS CALCULATIONS

8- SOIL BEARING CAPACITY CALCULATIONS

9- PLANT ENGINEERING'S SITE MAP FOR SUBJECT AREA (PARTIAL)

10- PICTURE OF TANK AND LIFTING ASSEMBLIES
1i- 150 TON GROVE DETAILS AND LIFTING TABLE

MANUFACTURER (PHPK Technologies, Inc.)

12- Dwg. 02-0645-5000 TANK DIMENSIONS AND LOCATION OF C.G.
13- WEIGHT AND C.G. CALCULATIONS

i4- LIFTING LUG CAPACITY CALCULATIONS

15- MANUFACTURER’S CERTIFICATE OF MATERIAL COMPLIANCE

0520875005




CRYOGENIC PIPE ISOLATION PROCEDURE.

PRIOR TO START OF THE LIFT, PERSON IN CHARGE OF RIGGING SHALL COORDINATE WITH TONY
NICOLETTH(X-3961HOF CRYOGENIC DIVISION TO SETUP A COMMUNICATION MEANS IN ORDER TO
ISOLATE SECTION OF CRYOGENIC PIPES WITHIN THE RIGGING AREA IMMEDIATELY, IF A
CATASTROPHIC FAILURE HAPPENS, CAUSING PIPE(S) TO RUPTURE.

3. 01 58182015 paf ‘4 O3 E6R005)
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WEIGHT CALCULATIONS:
RIGGING EQUIPMENT:

SLINGS oo, 2x30lbs .o, = 60

SHACKLES. ..., 2x1001bs ..., = 200

1x 501bs .o, = 50
310 Ibs

CRANE ATTACHMENTS:

LOAD BLOCK ... o, = 2,8001lbs

OBJECT (80K COOLER TANK):
TOTAL CALCULATED WEIGHT [11] ..cvvveeeeinn. = 62,665 Ibs
DEDUCTION FOR SIDEWALKS (NOT ATTACHED) =-3,310 Ibs

TOTAL: oo, = 62,465 Ibs

65,000 lbs

MAXIMUM WEIGHT ASSUMED FOR TANK =
RIG. EQUIP. + CRANE ATTACHMENTS = 3,110 1bs

TOTAL WEIGHT USED IN CALCULATIONS = [68,110 Ilbs

NOTE: The Certified Scale Weight of the Tank not to exceed 65,000 Ibs.

3.0/12918e011.pdf 6 (10/2005)
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PAGE
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2 J @ Z2La - (SIDED = 4’« (F‘bﬁ &9, 30 /*‘f”ﬁ‘&‘j

B) Pranw ED  OPERATING RADIUS:

|) over ReAR ( SETTING )

2) @ 360 (LFTNG)

vy
;. N&
= 27 = f{ﬁ*%?}gm/

C)  AUOMNABLE CoAD AT MAX. ANTICIPATED

LFT RADIUS (FRomM CHART)

1) OVER REAR  (SEFrING)

£

2) @ 36o
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1) @ 360 (FT I6-4"
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3) AT SETTING 209"
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68A BOOM — ON OUTRIGGERS OVER REAR i w< 7
. C

' 85% STABILITY A
= Sy | ISV

CAPACITY IN POUNDS COUNTERWEIGHT CONFIGURATION
WITH A C + L COUNTERWEIGHTS
BOOM LOAD BOOM SHEAVE RATED 800M LOAD BOOM SHEAVE RATED BOOM LOAD BOOM SHEAVE RATED

LGTH RAD ANG HGT LOAD LGTH RAD ANG HGT LOAD
55.5 73.1 68,200 120 80 51.1 100.4 35,500
46.2 64.7 53,300 S0 44.6 91.2 30,200
349 526 43,300 37.2 79.4 26,100
18.4. 31.9 36,200 110 .‘?gg 63.5 22,800

BI dEE e

+00

WANRWES — — IS ol ed
QRN GG Lo E R
Nbhubhoipowea

Q0

94 10
66.3 :
63.1 .
565 90.5 53,100 4 1416
49.2 827 43,100~ .2 139.8
41.0 725 36,000 66.8 136.0
31.1 58.4 30,600 +t011 62.3 131.1
- 16.4 34.8 26,500 40 $7.5 125.2
“g 40 90 52.5 118.1 238,700
b 63 40 100 47.1 109.4 25,700
40 110 41.1 98.9 22,400
40 120 34.3 8s5.38 19,600
40 26.1 .
40 13.7
09.8
100 07.6
02.3
.6 95.6
46.7 ' 87.1 35,800
39.0 -76.0 30,500 - £
296 61.0 26,400 50 50 72.5 150.5 66,900
15.6 36.2 23,000 50 60 68.4 146.9 52,000
012150 70 64.3 142.4 42,000
S0 80 53.9 137.0 34,800
50 90 55.4 1305 29,400
0 100 50.5 12238 25,500
0 110 45.4 1137 22,100
Dom |1 sty o
.5 120. 8,400 - - '
9_9 }]gg 57'280 0 140 25.2 705 15,100
3 2.6 1138 52,700 0 150 13.3 410 13,500
45 59.8 7.1 1078 42,700

RATED LOADS APPEARING IN SHADED AREAS ARE BASED ON STRUCTURAL OR OTHER FACTORS
RATHER THAN STABILITY.

READ AND UNDERSTAND LIFTGING CAPACITY NOTES ON A6-829-800021 LOCATED IN THE FRONT OF
THIS MANUAL BEFORE OPERATING THIS MACHINE. "

t LMI OPERATING CODE. REFER TO LMI MANUAL FOR IN-STRUCTlONS.

HL150T
SERIAL NUMBER - IDENTIFICATION
< AG-829-800011A
Page 1 of 3 :
: REF # 11
14 (10/2005)
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68A BOOM — ON OUTRIGGERS 36(

A

CAPACITY IN POUNDS.
WITH A C + L COUNTERWEIGHTS:

BOOM LOADBOOM SHEAVE RATED
LGTH RAD AN

100,500
82,300
68,300
59,600

85% STABILITY

BOOM LOAD BOOM SHEAVE RATED

LGTH RAD ANG HGT LOAD
80 50 55,5 731 59,700
80 60 46.2 647 46,300
80 70 343 528 37,400

.80 80 18.4 31.9 31,000

55.6
334

31,100

COUNTERWEIGHT CONFIGURATION

BOOM LOAD BOOM SHEAVE RATED

LGTH RAD ANG HGT LOAD
120 80 51.1 100.4 30,400
120 90 446 912 25300
120 100 372 794 22100
120 110 283 635 19,100

120 149 37.2

16,600

40 74.3 1327 81,800
45 72.0 131.1 63,700
50 6€9.7 129.3 58,900
60 64.3 1250 45,500
70 59.9 1195 36,600
80 54.6 113.1 30,200
130 90 49.0 105.1 25,600
130 100 428 952 21,900
130 110 35.7 82.7 18,000
130 120 27.1 85.9 16,500
130 14.3 38.7 14,500

72.5 102.8 : 2. : 08
100 69.4 101.0 82300 | & ’ 35 200
v 100 66.3 983 69300 | 730 35 77.6 144.3 100100
B 128,108 100100 50 631 965 59,500 140 40 75.5 1430 81.700
60 35 598 59.0 100,700 100 60 56.5 90.5 45200 140 45 73.4 1416 68,500
60 40 54.0 55.6 82,400 100 70 49.2 827 377200 140 50 71.2 1399 58700
60 45 47.7 51.4 69400 100 80 41.0 725 30,300 140 60 66.8 136.0 45,300
60 50 40.7 46.0 .59.800 100 30 31.1 S84 26200 to11140 70 62.3 131.1 36,300
— 60 60 215 286 46,300 (100 100 16.4 3483 22300 140 80 57.5 1252 29900
140 90 52.5 118.1  25.400
[- 140 100 47.1 109.4  21.700
3 500 140 110 41.1 983 18700
: T |8 Be e
11035 747 113.3 100,600 . - ,
110 40 71.4 111.7 82200 140 140 13.7 398 12,500
110 45 68.6 109.8 69.100
110 50 658 107.6 59.300
T008110 60 59.9 102.3 46,000
110 70 53.6 956 37.000
110 80 46.7 87.1 30,700
110 9 39.0 760 26,000
110 100 29.6 61.0 22300
37,500 | 110 110 156 36.2 19300
£ 120 35 755 123.7 100,500
S8 |1 8 g0 imz e -
. g iR -
80 35 679 81.4 100,800 120 50 67.9 1185 539.100 25.2 705 12,300
80 40 63.9 79.1 82,500 1909120 60 625 1138 45,700 | 150 150 13.3. 410 10,800
80 45 598 76.3 69,300 120 70 57.1 107.8 36,800

RATED LOADS APPEAEIN\? IN SHADED AREAS ARE 8ASED ON STRUCTURAL OR OTHER FACTORS
ITY.

RATHER THAN STABI

READ AND UNDERSTAND LIFTING CAPACITY NOTES ON A6-829-300021 LOCATED IN THE FRONT OF -
THIS MANUAL BEFORE OPERATING THIS MACHINE.

tLMI OPERATING CODE. REFER TO LMI MANUAL FOR OPERATING INSTRUCTIONS.

SERIAL NUMBER

A6-829.800010A
Page 1 of 3

HL150T
IDENTIFICATION

(10/2005)
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PHPK Technolagies tnc. Work Order

PH PK 535 Enterprise Drive Client Name
Westerville, OH 43081 Subject

Phone: (614) 436-9114 Originator

Technologies incorporated Fax: (614) 436-5816 Date

E-mail: info@PHPK.com

02-0645

Brookhaven Nationat Laboratory

Weights of RHIC 80K Cooling System

Marc Townsend

December 2, 2002

Dry Weight = 62665 cG 23.79 71.03 0.41
item
Description Code Dwg # lbs X M z
HX1 hxt 22 153.00 76.00 0.00
HX2 hx2 1307 2692 108.00 56.50 32.00
HX3 hx3 1308 2898 -108.00 56.50 -32.00
HX4 hx4 1309 2790 -108.00 56.50 32.00
HX5 hxs 143 207.00 81.00 0.00
HX6 hx6 1310 1788 108.00 52.50 -32.00
MCC with Frame mcc 5941 273.00 94.00 0.00
Wireway
& External Piping mee 1500 0.00 115.00 0.00
ni5, n16, n26, n35 nozzle 1303, shtt0 14 0.00 115.00 0.00
n47, n48 nozzle 1303, sht10 12 0.00 115,00 0.00
n51, n106, n108 nozzle 1303, sht10 57 0.00 115.00 0.00
nH4, n55 nozzle 1303, sht10 53 000 115.00 0.00
n110,n111, n112 nozzie 1303, shtit 221 0.00 115.00 0.00
ni21 nozzle 1303, shtt1 5 0.00 115.00 0.00
n114 nozzle 1303, sht16 302 0.00 115.00 0.00
n123, n124 nozzle 1303, sht16 170 0.00 115.00 0.00
n01-n09, n12-n14, n17-n25
n27-n29, n32-n34 -
136-n42, nd6, n62, n63 nozzie 1303, shib M7 0.00 115.00 0.00
n125
n10, n11, n30, n31 e -
41, nd3. ndd. nG5 nozzle 1303, sht6 23 0.00 115.00 0.00
n45 nozzie 1303, sht6 4 0.00 115.00 0.00
n60, n118-n120 nozzle 1303, sht7 27 0.00 115.00 0.00
n64, n66-n68, n82, n83 nozzle 1303, sht7 73 .00 115.00 .00
n50 nozzle 1303, shi8 4 0.00 115.00 0.00
NO-n70, 1841108 nozzle 1303, sht8 1330 000 11500  0.00
n107 nozzle 1303, sht9 23 0.00 115.00 0.00
n49 nozzle 1303, sht9 6 0.00 115.00 0.00
n52, n53 nozzle 1303, shig 60 0.00 115.00 0.00
Spools spoo! 5001-5102 2747 0.00 96.00 0.00
8108 valve n66 18 0.00 115.00 0.00
8109, 8110 valve ng3 44 0.00 115.00 0.00
n70-n73
n84-n88
8111-8131 valve N91-n07 1554 0.00 115.00 0.00
n102-n116
8132, 8133 valve n100, n101 180 0.00 115.00 0.00
8134-8136 valve nef‘égﬁa 105 0.00 115.00 0.00
8137 valve n67 39 0.00 115.00 0.00
n74, n76
8138-8141 valve n90. 99 536 0.00 116.00 0.00
n6Q
8142-8145 valve A118-n120 108 0.00 115.00 0.00
8146-8148 valve "7:‘:;3289 41 000  115.00 0.00
instrument Tube Bulkhead  vessel 1317 8 0.00 64.00 0.00
Lifting Lugs vessel 9961-05 80 0.00 64.00 0.00
Lower Rings vessel 9961-09 336 0.00 64.00 0.00
Upper Rings vessel 9961-10 129 0.00 64.00 0.00
Shell vessel 9970-01 1420 0.00 84.00 0.00
Sheif vessel 9970-02 6012 0.00 64.00 0.00
Shelt vessel 9970-03 5242 0.00 64.00 0.00
Shell vessel 9970-04 9615 0.00 64.00 0.00
Heads vessel 1303-06 3560 0.00 64.00 0.00
Manway Flange vessel 1303-18 200 0.00 64.00 0.00
Manway Flange vessel 1301-19 241 000 64.00 0.00
Plate saddles 1303-41 391 0.00 12.00 0.00
Plate saddies 1303-42 280 0.00 12.00 0.00
Plate saddles 1303-43 508 0.00 12.00 0.00
Plate saddles 1303-44 252 0.00 12.00 0.00
Plate saddles 1303-45 1158 0.00 12.00 0.00
Plate saddles 1303-46 632 0.00 12.00 0.00
Plate saddles 1303-47 368 0.00 12.00 0.00
Plate saddles 1303-48 88 0.00 12.00 0.00
51-53, 59 pier 1303, sht15 1485 0.00 64.00 0.00
$4-s6 pier 1303, sht15 157 0.00 64.00 0.00
6" round pier 1303-40 705 0.00 64.00 .00
Catwalks catwalk 1306 3310 0.00 83.00 0.00
Circulators circ n110-n112 471 -83.50 121.00 0.00

3.0/12918e011.pdf 17
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PHPK Technologies Inc. Work Order _ 02-0645
535 Enterprise Drive Client Name __Brookhaven National Laboratory
Westerville, OH 43081 Subject Weighis of RHIC 80K Cooling System
Phone: (614) 436-9114 Originator _Marc Townsend
Technologies Incorporated Fax: (614) 436-5816 Date  December 2, 2002
E-mail: info@PHPK.com
Dry Weight =| 62665 cG 23.70 71.03 0.41
ltem
Description Code Dwg # Ibs X Y z
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/503 15:05 FAX 344 3329 @002
pz 03 12:28p PHFy "ECHNOLOGIES INC. 614.. 3-5816 p.1

PHPK TECHNOLOGIES INCORPORATED

535 Enterprise Drive Phone: (614) 436-9114

Westerville, Ohio 43081 FAX TRANSMISSION Fax: (614) 436-5816
TO: Tony Nicoletti Date: 01-02-03
COMPANY: Brookhaven National Laboratory Fax: 631-344-3329
FROM: Steve Willming Phone: 631-344-3961
CC: Pages (including cover): 4
Tony,

Per your request I'm faxing you the hand caics of the lifting lugs. These are conservative
because we did not include the rib and the columns. We typically would not take this any
further unless these preliminary and fundamental calculations exposed potential problems.

Best Regards,
Steve Wiliming

Project Engineer,
Engineered Products an_d Systems

3.0/12918e011.pdf 19 (10/2005)
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Phone: 614.436-9114  Subject _Bo K Comebn CALL'S
| Fax: 614-436-5816 Originator prve-
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~-dan 089 03 10:48a PHPK TECHNOLOGIES INC. 614-436-58186
- CEHNHEDIM“ERMLIESTREPORT

ssCorRoemno, $0638°

i

STAINLESS STEEL PLATE AND PLATE F'RODUCTS
g =l=1% AND DIE “'TI'ZCLB

. OINE SANDMEYER LANE o PHILADEL PHIA, PA 1916-3588 « 215-464 7100 = 800-323-36683 « FAX: 2165-877-1430

e

o CERTIFICATE OF TEST

PK TECHNGLOGIES WE CERTIFY THAT THE CHEMICAL ANALYSIS
3 ENTERFRISE DRIVE AND MECHANICAL TEST RESULTS APPEARING
STERVILLE. OK 43081

IN THIS CERTIFICATE ARE CORRECT AND

TAUE AS CONTAINED IN THE RECORGS oF
THE COMPANY

SANDMEYER STEEL COMPANY

JSTOMER ORDEANO, 196587 E. GARDOSH - MANAGER, QUALITY ASSURANCE
. ALITY NTR DEPARTMENT
aTE: U6/703/02 , Qu CONTAROL
_ | .
pe: UNE B35400 SPECIFICATION: ASME SA-240 2001 ED. | pygat nO. L3189
CES DESCRIPTION
3SC TYPE 304 PLATE
] 1-1¢2" THE |
PER DRAWING $981-0% .
CUT LEVEL. B80% <Qz)
HEAT NO. c Mn P s Si Ni Cr N
LR I C.064 1.378 0.024 0.002 | G.411 B.080 {18.210 0.061
EAT NO. Ylaeid # I Tansile = €iong Hardness
? 31,600 i 88,400 S?% IN 2" RB 79
5/iNz MATERIAL SOLUTION ANNEALED AT 1¥00 DEGREES F MINIMUM
AND WATER QUENCHED OR RArIDLY COOLED BY AIR fo/964 2
Z7 5
10/2005)
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TITLE - PAGE
SO R Canlead RIGGEING JOB NO.
=Ty Iy i;‘; ij,-{j (= A‘f\j Al S D DATE

BY

NS SE— -_..__\‘ SN

TP, 7

y S o : ! ; ’ ’
[Tenk B2 e L5 |

SIDE EWBVATION  SECTION AA

z

LIFTNG  Los xf/fw»—éfwf (Per MFE) s 504 s
| ‘ A.Sfi//' /l 240 /T‘f@

3.0/12918e011.pdf 22 | | ' (10/2005)

Form 18814




TITLE .
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BY
Fy= 36 ks R WFG
[r= 045 | AISCE D2
Frz 0450350 = 16,2 ks
Ry = 43,140 %
— IMPACT  FACTOR 0/,
Ro= 43,142 X |.lo £ 47500
L) _ 47/3/@‘/9 4 o ;//k
/’“‘/M,Mx = 5 = 724932
FEG) L s }(D[C"ji) :
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= (20208 ¢
(prov.) e
" (o O
Fo =22 ¢ 20
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\BORATORY

Plant Engineering
PM Work Order

6/26/2002  10:13:07AM P 1
PM Work Order No.  EP0051793- e
Task Description: MOBILE CRANE INSPECTION / MAINTENANCE Craft: 792

Request Time 10:05:14 WO Type PM

Request Date 7/ 1/2002 Work Order Status OPEN

Scheduled Start Date 7/ 1/2002
Scheduled Finish Date 8/29/2002

Closed Date
- Priority (1-8) 5

Completion Date
Equipment No. 326CR-88687 Manufacturer GROVE
Equipment Description CRANE, TRUCK (LATTICE) Serial No. 77903
Location 326 ‘ Model No. HL 150T
Floor MAIN Department EP -
. Roqm ALL Project ID. 03834
" Services » Activity ID 03834
- Work Permit Required: No QA Class: A3 - Group: SITE
Notes:

BC #88687, BNL #124868,

CAPACITY S50 TONS=180,000 LBS.

CRANE HOOK INSPECTION: 07/22/99, AA= 12", BB= 12%

CRANE HOOK INSPECTION:
LAST CRANE HOOK INSPECTION: 07/31/01, AA=

Name Plate Data:

08/14/00, AA=

12.020",
12.020",

BB= 12"
BB= 12"

W3loa F: LA /52 g

CAPACITY 90 TONS
GEAR BOX OIL
AMOUNT
GEAR BOX OIL TYPE
LASTOIL CHANGE
TYPE
Last Service Meter: 2,711 Date Last Recorded: 5/30/2002  Record New Meter Reading:
Stock/PO No. Description Oty Used Date Used
The following information must be enterd on the lines below-:
Life Number Employee Name Work Date Regular Hours Overtime Hours

22035 &X’ CZ/W

Date Complete:

Supervisors Signature:

3.0/12918e011.pdf
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'MOBILE CRANE & BOOM TRUCK INSPECTION REPORT

Dept/Div: Z://O’ S E275 s

Equip. #: 3 2 € O.C §GEE Pate:

G EOLET ML (SO T

THE 355

§/r3 /62

J

Appearance s Tire Condition Ok E
Paint o Brakes "
Cab s Steering -
Fire Extinguisher (5 BC min.) V/ Outriggers L
.| Glass , Glass .
Safety Glass Used Controls o
Boom L Fire Extinguisher (5 BC min.) L
Angle indicator ., Serial No. s
Load Indicator (&ZL3€CZ7 s |, _—| i
Load Charts , Number or Type LATT
Grease/Oil Leaks ) Length 200 ' e
R Tagline
Oil Level & Condition T Sections
Hour Meter ] 2.2 & L Damage —
Operating Conditions o Boom Stops /
Cooling System o Auto Boom Stops o
Anti-Freeze T Auto Mast Sto
Battery Condition AT
Air System 4 Condition ,
Pressure , - Pendants Lubed o~
Engine Instruments L, Condition o
All Guards in Position L, Load Block L,
R Capacity joo~F |
"Boom Hoist o Condition .
Clutch o Hook ,
Brake L Safety Latch -,
Pawl L Jib "
Swingshaft  — Length A
Clutches s Condition [
Brake "
Drum Shaft o Kinks, Broken Strands, Abuse L
Flanges - Left Hand .~ Jib Pendants
Flanges - Right Hand o Load Line /7 o | =.000
Brakes - Left Hand —— Whip Line
Brakes - Right Hand Anti-two Block System X
Third Drum Load Indicator System —
Clutch 5/ T : i
Brake AT A~ Body Condition - Stakes 2
' /

Control Operation

Cargo Tie-Down Straps

* NDF = No Defects Found; SR = Service Required

COMMENTS:

{continue comments on back if necessary)

Name: /,z

2 e

Life #:

3«3@/{291 8eAT-pdf

A

| EP-ES&H-702B; Rev. 0: 06/01/94; Apprv: A X 1A~
i
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2L CEFFEET 776 7 353
34 MK/ BNL CRANE, HOIST HOOKS INsPEcTIoN] ¢ 55
G eeds |

This inspection SHALL BE done at least once a year and recorded on
this form and attached to the BNL CRANE / HOIST ANNUAL INSPECTION
record. It should be done at the same time as the crane / hoist inspection.
On all reload testing of cranes / hoist the HOOK SHALL ALSO BE reinspected.
A copy of this inspection shall be kept on file with the crane / hoist
inspection report.

INSTRUCTIONS BELOW:

NO VISIBLE TRANSVERSE CRACKS PERMITTED ON HOOK
OR HOOK SHANK.

AFFIX TRAM POINTS TO HOOK WITH CENTER PUNCH AS INDICATED
BY AA IN FIGURE 1. THIS WOULD BE THE
NARROWEST PART OF THE HOOK.

AFFIX TRAM POINTS TO HOOK AS INDICATED BY BB, FIGURE 1.
THIS WILL BE THE SAME MEASUREMENT AS AA.

[F AA DIMENSION INCREASES MORE THAN 15% OF BB OR
ORIGINAL THROAT OPENING, THE HOOK SHALL BE REPLAGED.

SEE FIGURE 1.

. IF HOOK IS TWISTED MORE THAN 10 DEGREES FROM THE CENTER
PLAIN OF HOOK (CC FIGURE 2) IT SHALL BE REPLACED. '

NOTE: Hooks shall be equipped with fatches unless the application
makes the use of the latch-impractical. When required, a latch SHALL BE
provided to bridge the throat opening of the hook for the purpose of |
retaining slings; chains, etc; under slack conditions. REFER to ANSI

B30.10.

L1 o=y

\

CENTER PLAIN 7

PRE OR[SINGLE| NORMAL THROAT OPNS. | o, oF TWIST - | INSPECTED
HOOK |. DATE ‘
L ?83}’ %%);f( FOR AA FORBB | ANGLESFORCC BY
8771 AR ZA.03 ‘2. (&) A
MAIN " ]
HOOK
AUX.
HgPK
3.0/12918e011.p 726 (10/2005)

BNL F 2916




g
&

/

3.0/12918e011.pdf

MAX. LIFT CONDITION

PIVOT AXIS

150TON GROVE

EXISTING CRYO PIPES

R= 42'-0

20'-9”
BOOM CLEARANCE

EW 80K COOLER TANK

&f‘

__ HOOK

1HOIEH ONIMS VOLLEA

-

wl— LS

27

.82

EXISTING FENCE

NDUITS

ELECTRICAL CO
6" STEEL

O
Z
g
m(l)
n
=g
g
5 2
>

NOT TO SCALE

80K COOLER TANK RIGGING
CLEARANCES

RHIC / BLDG. 1006B

906-SK-4
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CRITICAL LIFT EVALUATION FORM

PERSON REQUESTINGBHEBIFT (/2/ . / /
Print Name _ ¢ SAOCIKL  Deptidiv. _Asbic T4 Date Z fﬁ/

PERSON IN CHARGE (PIC) /BRsosnse [ QualsFred sx i : >
Print Name (ISE oF /206 CRaxe & _FPHT/ 114 5m7 iy rowoceden o

PIC must be present during the entire CRITICAL LIFT and be QU;\LIFIED to resolve any questioh or
problems that might arise during the lifting operation.

DETERMINING FACTOR FOR CRITICAL LIFT
Load is greater than 85% of rated mobile crane capacity, or greater than 95% of rated fixed crane
capacity, or greater than 50 tons.
_ Two or more cranes/booms are required or special hoisting/rigging equipment will be used.
. Potential for release of radioactive/hazardous due to collision, or upset of load.
Damage that would result in more than 3 weeks or 30% delay to schedule, or monetary value damages

of $250,000 or greater.
OPERATING EQUIPMENT (mgbile crane)
Type of Crane YAV NN Manufacturer
Model No. Serial No.
Manufacturer Restriction for WIND SPEED (no lifts at wind speeds of 25 mph or greater)
Crane Equipped with Anemometer (if not, Use BNL Weather Station)
Copies of Latest Annual Inspection Latest Calibration Date of Instruments
Operator Licensed for Equipment ' Expiration Date

OPERATING EQUIPMENT (ove heagfranes) -
Type of Crane R Mo Manufacturer /4 C =
Capacity 20 Toud : , Latest Calibration Date of Instruments

Date of Latest Annual Inspection =& Operator’s SAC Expiration Date

DESCRIPTION OF ITEMS TO BE LIFTED
/A PraT ) PmT  Boves /fort. L L0 a/a‘7‘£¢757l

HOW WEIGHT OF OBJECT OBTAINED  _ » — _ S, Y,
A. Certified Weight Scale /48 (Ppd | =&88.8F Ticket # Tedhane. STHTe CexZibiéd Scale

PrHT = @7.0857
B. Calculated Independently by More then One Source

1. Source Weight
2. Source Weight

C. If Iift is an existing item (being removed or demolished), the weight must be recalculated, taking into
account all modifications, including internal, as well as an Allowance for Scale, Sediment, Sludge, and Insulation.
Calculation Work Sheets SHALL be included in the LIFT PLAN and have a PE stamp or be signed off by a
QUALIFIED PERSON. (When weights are calculated, a 10% tolerance margin shall be added. This value may be
increased at the discretion of the Lifting Safety Committee).

D. Shipping Manifests Weight Manufacturer Data Weight

31004209014 . pdf 11 (05/3913)2005)




CENTER OF GRAVITY (CG)

CG will be marked onto load, and a drawing included showing h

ow it was determined. o177 //577#7//124290//’2 <,

DESCRIPTION & W 9HT OF ALL RIGGING EQUIPMENT & CRANE ATTACHMENTS
Type of slm}os ~ w4 Rated Capacity (oo™ <@ Jo® Weight___ &0 =
Shackles
Lifting Rings/ __sJengerss Zsso = Zo =
Eyebolts g
Riggings Hooks
Load Block/Jib
Spreader Bars/Below the Hook Lifting Devices  Rated Capacity Weight

(must comply with ASME B30.20 Standard for
Design, Testing, and Appropriate Markings)

WEIGHT OF OBJECT, RIGGING EQUIOPMENT, & CRANE ATTACHMEN

Source 5&/\'& IW@[Q“Q

EQUIPMENT AND LIFT RELATIONSHIP

S
Total Weight /300‘2 F/.Yﬁ"wt-c, # Bo e

A. Maximum Operating Radius: -
B. Planned Operating Radius: =
C. Allowable load at maximum lift radius anticipated (from Load Chart): —
D. Ratio of Lift to Allowable Load: O3
E. Clearance between Boom & Lift: -
F. Clearance to Surrounding
Facilities/Utilities: -
G. Clear Path for Load Movement: Z*"

STABILITY OF GROUND AREA

No—

Source:

Size & Number:

A. Soil Bearing Capacity:

B. Mats Required:

C. Underground Utilities Location:

D. Ratio of Soil Bearing Capacity to Actual:
LIFTING OPERATION

A detailed drawing, to scale, MUST be included showing the Set-up Area, Lifting Area, Load Placement
Area, and Sling Attachment Points w/sling angle reduction factor.

INSPECTION OF CONTRACTORS EQUIPMENT

All contractors' Lifting and Rigging Equipment must be inspected before being brought onto the BNL Site by

BNL Hoisting & Rigging Inspector:

LIFT APPROVAL SIGNATURES
Professional Engineer/ Qualified Person:__—%

Contact: John Hynan: (631) 344-5456

W7 o

Person in Charge (PIC):
Operator of Equipment:

'f:?//'l'zfﬁ/}'mlhn—‘ M

Ol e 4

Responsible Manger or Designee:

/{} \%)“) C/’ e

Lifting Safety Committee Recommendation: T vc ) mappmvc
LSC Committee Chair: ~~ _____~ T e Z// 3/ o
%’A\/ fov 1.8 2//7/0 4
PRE-LIFT MEETING
Date: Time: Location:

LIST OF ALL ATTACHMENTS

3.0/ 294Dt pdf 22
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STAR Documented Work Procedure

Brookhaven National Laboratory

RHIC Project

STAR Collaboration

Documented Work Procedure No. : SOP-I&T-GEN-05-A

Rev. No.: A

Issue Date: December 16, 2003

Title: Documented Work Procedure for the Design and Required use procedures of
the PMT/MAPMT Box Lifting Fixture for the EEMC (CSN 0448).

Approved by: , i«’(écwvl/\\lv-[v‘w:?ﬁ LL;//,%., M
~ Autho ") Safety Coordinator

STAR Chief Eng./QA C-A ES&H

Other: Other:

Revision Record

Rev. No. Date Page Subject ECN
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CSN #0488

Controlled STAR Note 0448

Design and Required Use Procedures of the
PMT/MAPMT Box Lifting Fixture for the EEMC

/i :
Prepared by: %/ ”;jé-\«[(ﬂ;‘ : W.J. Leonhardt

Approved by: 7 /// - et R.L. Brown

REVISION RECORD

Rev. No. Date Page Subject ECN

0 3/21/03 All DRAFT Release N/A

A 7117/03 | Al INITIAL Release N/A
Page 1
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Design and Required Use Procedures of the PMT/MAPMT Box Lifting Fixture for the
EEMC

Abstract

This note describes the design of the lifting fixture used to install and remove the PMT and MAPMT
instrumentation boxes of the STAR Endcap Electromagnetic Calorimeter and sets out the required
procedures for its use.

Required Approval

No person shall use this lifting fixture without training in its use and approval by the STAR Technical
Support Group Leader.

General

The Endcap Electro Magnetic Calorimeter (EEMC) installed in the STAR detector is mounted on the inside
surface of the detector’s west poletip. The EEMC is connected to 108 instrumentation boxes, mounted on
the poletip’s outer surface, by optical fibers that pass around the outer edges of the poletip.

There are two types of instrumentation boxes, PMTs and MAPMTs. The sixty PMT boxes weigh
approximately 105 Ibs. each and are described in STAR drawing EEMC-400-D-1. The forty-eight
MAPMT boxes weigh approximately 85 Ibs. each and are described in STAR drawing EEMC418-D-1.
Figure 1 shows a drawing of how the boxes are arrayed on the poletip and Figure 2 has two photographs
showing several PMT boxes mounted on the poletip.

Since the boxes are relatively heavy and installed quite close together, it is impractical to install and
remove them by hand and thus a dedicated lifting fixture is used. This note describes the design and use of

this fixture.

Normal Operation

The PMT and MAPMT boxes are installed on the poletip very close to one another making it difficult to
grab and hold on to them during installation and removal. To address this, special plates have been
designed to attach onto the box face that is most readily accessible and then the lifting fixture is attached to
these plates. This results in lifting the boxes with an overhanging load. To compensate for this, the lifting
fixture has a large counterweight and a translating carriage that is adjusted in use to keep the fixture
hanging plum.

Figure 3 shows a drawing of a computer model of the lifting fixture attached to a PMT box and figure 5
shows the assembly drawing of the fixture. In operation, an adapter plate is attached to a box and then the
lifting fixture is attached to the adapter plate. Guide plates aid in this attaching process. The flange on the
lifting fixture that attaches to the adapter plate can rotate to accommodate the various installation attitudes
the boxes have on the poletip.

3
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Once a box is mounted on the lifting fixture, the center of gravity (CG) changes and the upper carriage is
translated to insure that the fixture/box combination hangs plum. Approximately 1000 Ibs. of
counterweight is used to keep the necessary translating distance to a minimum. Because of this large
counter weight, the entire lifting fixture weighs approximately 1200 Ibs.

The installation of a box requires that the lifting fixture bring a box to its location on the poletip hanging
plumb. Alignment pins protrude from the box mounting locations to aid in installation and the boxes are
guided onto these pins by a horizontal traverse using a combination of the building crane motion and
pushing by the installation personnel. Long tools are then used to bolt the box into place. Once the box is
fixed to the poletip, the potential exists for the crane to be lowered and all the weight of the lifting fixture
transferred to the box mounting bolts. This would result in over-stressing the mounting bolts. To prevent
this, the lifting fixture incorporates a sliding yoke. During operations, a box is affixed, through the
mounting flange and shaft, to the yoke, which hangs on the counterweight assembly. The yoke rormally
hangs at its lowest position, relative to the counterweight when the box weight is supported by the
counterweight. If the situation is reversed and the box is supporting the counterweight, the yoke slides up
relative to the counterweight. Installation personnel are trained to halt operations if the yoke begins to
meve and take immediate action to relieve the box of any added load.

Specific box installation procedures are found in Appendix I and removal procedures in Appendix II.

Piggyback Operations

Periodically, components inside of PMT and MAPMT boxes require servicing or replacement. To
accomplish this, the side panels of the boxes have to be removed. When the boxes are installed on the
poletip there is neither sufficient room to remove these side panels nor room to access the insides of the
boxes, therefore the boxes must be removed for servicing. When the boxes are initially installed, many
optical fibers from the EEMC are connected to each box. This is a very labor-intensive process and the
need to disconnect these fibers is to be avoided.

Piggyback operations have evolved so that boxes can be serviced without optical fiber disconnections.
When a box needs servicing, an adapter plate is attached to that box’s immediate neighbor. The box to be
serviced is then removed in the normal fashion and attached to its neighbor in a “piggyback” fashion.
Naturally, the initial installation of the optical fibers on the boxes is done in a way that provides enough
slack for this operation. In the case of MAPMT boxes, the water lines have this slack as well.

Figure 4 shows a drawing of a computer model of the lifting fixture attache: to a PMT box and
piggybacked to another box. Figure 6 shows the assembly drawing of the piggyback operation. Figure 7 is
a photograph showing the optical fibers attached to a PMT box. The pencil in the photo is pointing to the
mounting holes for the adapter plate. To attach the plate, the wire connectors by the mounting holes are
removed. Procedures for the piggyback operation are found in Appendix III

Stress Analysis

The lifting fixture has undergone a stress analysis using hand calculations and engineering judgment. The
results show that the minimum factor of safety during static operation is greater than 8 based on the
material yield strength.

Relevant Drawings

3.0/12919e011.pdf 6 (10/2005)




The following is a list of the engineering drawings that describe the boxes, the lifting fixture and the box

installation:

PMT Box Assembly EEMC400-D-1
MAPMT Box Assembly EEMC418-D-1

Box Lifting Fixture Assembly EEMC460-E-1
Box Piggyback Installation EEMC477-E-1
Box Mounting Locations EEMC730-E-1&2

3.0/12919e011.pdf 7 (10/2005)




“©j@: MAPMT Box

PMT Box

Figure 1 Array of PMT and MAPMT Boxes on STAR West Poletip

3.0/12919e011.pdf 8 (10/2005)



Figure 2 PMT Boxes Mounted on the Poletip

o
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To Crane To Crane

Counterweight Carriage
with Lock

Ballscrew to
Translate

Counterweight
Courterweight

Assembly

Adapter Plate

Yoke
Safety
Slide —

Rotation Lock
Handle to Adjust
Box Rotation

Figure 3 Computer Model of Lifting Fixture with PMT box Attached

Figure 4 Computer Model of Lifting Fixture with PMT box Piggybacked to Neighbor

3.0/12919e011.pdf 10 (10/2005)
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Figure 5 Lifting Fixture Assembly Drawing
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Figure 7 Electric and Fiber Connections on a PMT Box
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Building 902A
P.O. Box 5000
Upton, NY 11973-5000

B R 0 0 K""“"EN Phone 631 344-8236

NATIONAL LABORATORY Fax 631 344-2190
gaffney@bnl.gov

managed by Brookhaven Science Associates
for the U.S. Department of Energy

Memo

date: April 21, 2003 SES5SR0O3

to: W. Leonhardt

from: Michael Gaﬁ”ney/"{/D%7
subject: Safety Analysis for the’STAR EEMC PMT Installation Device

reference: (a) Department of Energy Hoisting and Rigging Handbook, DOE-
HDBK-1090-98.

(b) Brookhaven National Laboratory Drawing EEMC460-E-1,
“RHIC-STAR E.E.M.C PMT/MPMT Box Installation Tool

Assembly”.

The purpose of this memo is to document the safety analysis in respect to reference (a)
for the RHIC-STAR Endcap Electromagnetic Calorimeter (EEMC) Photo Multiplier
Tube (PMT/MAPMT) Box Installation Tool Assembly, reference (b).

Description:

The STAR EEMC PMT/MAPMT assemblies weigh about 100-1bs. and are mounted on
the STAR Endcap. They are installed with very little clearance between assemblies. Due
to impact if these assemblies were damage, these lifts were classified as critical. To
install and maintain these assemblies, a lifting fixture, reference (b) was designed. Using
the overhead crane in building 1006, the plan is to attach the device to the PMT/MAPMT
assembly’s exposed back cover and support the assembly level while it is unbolted from

the Endcap.

The fixture is mounted to a PMT/MAPMT assembly using a specifically designed
mounting plate. For alignment and positioning, the mounting plate is attached to a
rotatable 1'4” diameter shaft using a 3/8-inch hex bolt. The fixture uses counterweights
(approximately 1000-lbs) to maintain the PMT/MAPMT assembly aligned during
installation/removal. The counterweight is required because the PMT/MAPMT assembly
has to hang with its center of gravity approximately 10-inches from the mounting plate.

The counterweighted assembly is attached to the l-inch thick plate (16-inches wide, 12-
inches long) of the Ballscrew Glide Assembly using three (3) I-inch diameter threaded
rods (327 long). The plate is attached to two (2) 2-inch diameter shafts using three (3)
slide bearings. These shafts are retained in blocks at each end. A 16-inch ballscrew
positions the counterweight. Four (4) hoist rings (V2-inch, rated 2,500-1bs./each) are

3hopeded %@11:1q9mer of the blocks to rig the dggice using the overhead crane. (10/2005)




Page 2

Conclusion:

All stresses were found to be less than 5000-psi, therefore the EEMC PMT/MPMT Box
Installation Tool Assembly, reference (b), has acceptable design safety.

As required by reference (a), the following items need to be performed:

The unit inspected
A 125% rated load test performed
Rated load, device weight and part number permanently affixed.

It is recommended that the load test be performed to two parts. First, test the
counterweighted portion (ballscrew glide assembly, mounting blocks, hoist rings). Then
testing the lower portion (not effected by the counterweight) at 125-1bs.

If you have any questions, I may be reached at extension 8236.
cc:

T. Monahan
R. Brown

J. Hynan

Y. Makdisi
S. Kane

3.0/12919e011.pdf - 15 (10/2005)




Building 902A
P.O. Box 5000
Upton, NY 11973-5000

BROOKHEAUEN o Y o 9735000
Fax 631 344-2190

NATIONAL LABORATORY
gaffney@bnl.gov

managed by Brookhaven Science Associates
for the U.S. Department of Energy

Memo

date: July 14, 2003 SES5SRO3

to: W. Leonhardt

from: Michael Gaﬁey/zgf%
subject: Load Test for the STAREEMC PMT Installation Device

reference: . (a) DOL HDBK-1095-95, “U.S. Department of Energy Hoisting and
Rigging Handbook,”
(b) Brookhaven National Laboratory Memorandum from M. Gaffney
to W. Leonhardt, “Safety Analysis for the STAR EEMC PMT
Installation Device,” dated April 21, 2003

enclosure: (1) Load Test Report

The purpose of this memo is to document the load test, as required by reference (a), of
the RHIC-STAR Endcap Electromagnetic Calorimeter (EEMC) Photo Multiplier
Tube/Multi-Anode Photo Multiplier Tube (PMT/MAPMT) Box Installation Device.

The device is design to align and install the PMT/MAPMT assembly onto the STAR
Endcap. The PMT assembly weight is 107-lbs and the MAPMT assembly weight is 87-
Ibs. The assemblies are bolted to the end of a movable shaft. Counterweights are
required to keep the assembly level by balance the center of gravity,. The unit weighs
1,200-1bs (with counterweights). Using slings and four (4) swivels, the device is rigged
using a crane. On June 16, 2003, a load test was performed on the assembly. The device
was secured to a known lifting point in the STAR experimental hall using a sling. A load
cell was attached and the device was raised so an additional 600-1bs. of force was applied
to the lifting points of the device for ten (10) minutes. On July 14, 2003, a PMT box was
installed on the shaft (as used in the installation). This section of the device is below the
counterweights and not loaded under the original test. A 25-1bs load was then added on

top of the PMT.

Conclusion:

The load test for the STAR EEMC PMT Installation Device was satisfactory completed.
The unit needs to be marked with its weight, what it was designed for and maximum load
(107-1bs). If you have any questions, I may be reached at extension 8236.

cc:
T. Monahan R. Brown
A. Farland S. Kane

J. Hynan Y. Makdisi

3.0/12919e011.pdf 16 (10/2005)




LOAD TEST REPORT

BROOKHAVEN NATIONAL LABORATORY

Enclosure (1)’

PLANT ENGINEERING
CRANES / HOISTS, RINGING EQUIPMENT
AND BELOW THE HOOK LIFTING DEVICES

DATE
BUILDING NO.

EQUIPMENT MANUFACTURER

EQUIPMENT LOCATION

EQUIPMENT MODEL & SERIAL NO.

ITEMS

1. LOAD TEST INSPECTION REPORT
CRANE, HOIST, & RIGGING EQUIPMENT
INSPECTION PRIOR TO TEST

2. RATED CAPACITY

3. TEST WEIGHT
ITEMS TO BE TESTED AS PER DOE HOISTING
AND RIGGING MANUAL

4. EQUIPMENT OPERATOR

- TEST CONDUCTED BY

(743

6. TEST WITNESSED BY

7. GROUP/DIVISION SAFETY REP

8. COMPLETION OF LOAD TEST
CRANE, HOIST, & RIGGING
EQUIPMENT INSPECTION UPON
COMPLETION OF LOAD TEST

REMARKS

June 16, 2003

Building 1006

Brookhaven National Laboratory

Building 1006

EEMC460-E-1

Satisfactory

1,400-1bs (under hook)

600-1bs (measured via load cell)

Ralph Brown

William Leonhardt

Michael Gaffney

Michael Gaffney

Satisfactory

On 7/14/2003, the lower portion of the device was loaded to 132-1bs with no problems noted.

3.0/12919e011.pdf
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APPENDIX I

PMT & MAPMT Box Installation Procedure

1) Purpose:
This procedure gives detailed step by step instruction for the installation of PMT

and MAPMT boxes, using the Box Lifting Fixture Assembly (EEMC460-E-1), on the
West Pole Tip of the STAR Detector.

2) Responsibilities:

Only personnel approved by the STAR Technical Support Group Leader or STAR
Liaison Engineer are authorized to perform this procedure. They must have a valid SAC
card with practical training on the BLDG. 1006 IR Overhead Bridge Crane.

3) Prerequisites:
The performance of this procedure requires two trained, responsible and

authorized personnel. Additional personnel can be trained by on- the-job-training with
responsible personnel. Responsible persornel must insure the following prior to
procedure commencement:
e Completion of Overhead Crane Operator training with a valid SAC card and
practical training on the BLDG. 1006 IR Overhead Bridge Crane.
® Must read and acknowledge this procedure.
* Must have experience in the hands-on operation of the Box Lifting Fixture
Assembly.
® Check with the STAR Shift Leader or Facilities Manager that the STAR Magnet
Power Supply is Locked-out and Tagged-out.
* Call MCR operations coordinator and ask to have the C-A Vacuum Group close
the STAR IR beam line vacuum sector isolation valves.

Note:
The valve status can be verified on the C-A PET Page in the STAR
Control Room by going to RHIC/Vacuumy/SectorValves/Sectors_5+6.
This brings up the SectorValves/Sector_3+6 window where you can
observe the status of valves g5-svx and g6-svx as either opened or
closed.

Precautions:
Responsible personnel should inform the STAR Shift Leader or Facilities

Manager of there intention to begin this procedure. Because of the critical nature of
rigging loads with the overhead crane near large stray magnetic fields and around the
RHIC vacuum beam pipe, the following precautions must be adhered to:

Caution:
The overhead bridge crane must not be operated in the IR
when the STAR Magnet is energized due to large stray
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magnetic fields. Insure that the magnet has been appropriately
locked-out and tagged prior to energizing the crane.

Caution:
Accidental rupture of the STAR vacuum beam pipe would
cause a shock wave to propagate along the pipe with the
possibility of serious equipment damage. Insure that the C-A
vacuum group has closed the STAR IR vacuum isolation
valves.

Caution:
The rigging of loads over the top of or near the vacuum beam
pipe is considered a critical lift and extreme caution must be
used to insure the pipe is not damaged. Operating the overhead
crane in this condition requires two responsible personnel; one
as the crane operator and the second as a spotter.

Procedure:

Inl.  Confirm with the STAR Facility Manager that the STAR Magnet has been
locked-out and that the vacuum IR sector isolation valves are closed.

In2.  Install vacuum beam pipe protective covers, when working over or near pipe.

In3.  Place PMT or MAPMT box on its side on a table with the surface opposite the
base plate protruding beyond the edge of the table.

In4. Assemble the appropriate box mounting plate (EEMC462 for a PMT box and
EEMCA463 for a MAPMT box) and box mounting adapter block (EEMC461) to
box using 3/8-16 hex head cap screws and washers. Assemble the two ali gnment
cups (EEMC467) to the appropriate mounting plate using 3/8-16 hex head cap
screws and washers. Use drawing EEMC477 for reference.

In5.  Install the 4-legged nylon bridle (Liftex: MC-QOS-EE291x3 ft.) onto the four
hoist tings on the installation tool (EEMC460) and attach to overiiead crane hook.

In6.  Confirm that translating carriage on installation tool is locked in the no-load
positiorn,

Iu7.  Aitach a tag line and lift installation tool with the crane approximately one foot
off the floor and remove support legs.

In8.  With the crane translate, raise or lower the installation tool so that the flange on
the end of the installation tool shaft aligns with the holes on the box mounting
plate. Rotate the shaft as required to aid in this alignment. Note, guides are
provided on the mounting plate to engage the shaft flange. Again, use drawing
EEMC477 for reference.

In9.  Bolt the shaft flange to the box mounting plate using %-13 hex head cap screws
and washers.

Inl0.  Lock the shaft from rotating using the shaft locking knobs (item 4 on drawing
EEMC469).

In1l.  With the crane raise the box clear of the table. Unlock the carriage and turn the
upper handle to translate the carriage to the positions for PMT or MAPMT
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(depending on box being installed) until the installation tool and box assembly
hangs plumb within one degree. Relock the carriage.

In12. Loosen the shaft locking knobs enough to rotate the box to the approximate
attitude it will have when installed on the pole tip. Relock the shaft knobs.

Caution:
When passing the load over the beam pipe the crane operator should
first raise the hoist so the load has a minimum vertical height of 4 foot
clearance above the beam pipe. The spotter should observe and
confirm to the operator the adequate minimum clearance while
controlling the load with the tag line. At no time in crane motion
should the operator or spotter release tag line or hand hold of the
load. At no time should the crane hook or load approach the beam
pipe to within a 2 foot radius.

In13.  With a crane operator and spotter translate and raise the box and installation tool
assembly to position the box at its desired mounting location.

Inl4.  Translate box horizontally using the crane and/or by pushing the box to engage it
onto the mounting pins located on the butch or extension plate. Fine-tune the box

rotation as required.

Caution:
Do not allow the weight of the installation tool to hang on the bolts
holding the box to the butch or extension plate. The installation tool
can slide along two vertical shafts to indicate when its weight is being
transferred to a butch or extension plate.

Inl5.  Bolt the box to the butch or extension plate using 3/8-16 high strength 12-point
flange head screws. To seat the box flange properly against the butch or extension
plate, it may be necessary to jog the box/mounting tool assembly slightly up and
down.

In16. Remove the ¥4-13 hex head cap screws and washers from the shaft flange to the
box mounting plate.

In17.  With the crane translate the installation too} a shor: distance away from the box,
and then translate the carriage on installation tool to the no-load position, and

lock the carriage.

Caution:
When passing the load over the beam pipe the crane operator should
first raise the hoist so the load has a minimum vertical height of 4 foot
clearance above the beam pipe. The spotter should observe and
confirm to the operator the adequate minimum clearance while
controlling the load with the tag line. At no time in crane motion
should the operator or spotter release tag line or hand hold of the
load. At no time should the crane hook or load approach the beam
pipe to within a 2 foot radius.

14
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In18.  With the crane return installation tool to storage location. Install storage legs and
lower to floor. Return crane to stored position and lock-out the power,

In19.  Remove box mounting plate and adapter block installed in step3.

In20.  Remove vacuum pipe protective covers when work over or near the vacuum beam
pipe is completed.

In21.  Inform STAR Shift Leader or Facilities Manager work is complete, crane is
locked-out, and contact MCR to have C-A Vacuum Group open the STAR IR
beam line vacuum sector isolation valves.

References:
The following is a list of the engineering drawings that describe the boxes, the

lifting fixture and the box installation:

PMT Box Assembly EEMC400-D-1

MAPMT Box Assembly EEMC418-D-1

Box Lifting Fixture Assembly EEMC460-E-1

Box Piggyback Installation EEMC477-E-1

Box Mounting Locations EEMC730-E-1&2
Read and Acknowledge:

Authorized personnel performing this procedure must read and acknowledge with
there signature and date prior to start that they understand the requirements of this
procedure and the means to avoid unnecessary risk to equipment and personnel. The
completed procedure should be returned to the STAR Facilities Manager for archiving.

Print Name Signature Date

1)

2) —
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APPENDIX 11

PMT & MAPMT Box Removal Procedure

1) Purpose:
This procedure gives detailed step by step instruction for the removal of PMT and

MAPMT boxes, using the Box Lifting Fixture Assembly (EEMC460-E-1), on the West
Pole Tip of the STAR Detector.

2) Responsibilities:

Only personnel approved by the STAR Technical Support Group Leader or STAR
Liaison Engineer are authorized to perform this procedure. They must have a valid SAC
card with practical training on the BLDG. 1006 IR Overhead Bridge Crane.

3) Prerequisites:
The performance of this procedure requires two trained, responsible and

authorized personnel. Additional personnel can be trained by on- the-job-training with
responsible personnel. Responsible personnel must insure the following prior to
procedure commencement:
¢ Completion of Overhead Crane Operator training with a valid SAC card and
practical training on the BLDG. 1006 IR Overhead Bridge Crane.
e Must read and acknowledge this procedure.
* Must have experience in the hands-on operation of the Box Lifting Fixture
Assembly.
* Check with the STAR Shift Leader or Facilities Manager that the STAR Magnet
Power Supply is Locked-out and Tagged-out.
¢ Call MCR operations coordinator and ask to havs the C-A Vacuum Group close
the STAR IR beam line vacuum sector isolation valves.

Note:
The valve status can be verified on the C-A PET Page in the STAR
Control Room by going to RHIC/Vacuum/SectorValves/Sectors_5+6.
This brings up the SectorValves/Sector_5+6 window where you can
observe the status of valves g5-svx and g6-svx as either opened or
closed.

Precautions:
Responsible personnel should inform the STAR Shift Leader or Facilities

Manager of there intention to begin this procedure. Because of the critical nature of
rigging loads with the overhead crane near large stray magnetic fields and around the
RHIC vacuum beam pipe, the following precautions must be adhered to:
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Caution:
The overhead bridge crane must not be operated in the IR
when the STAR Magnet is energized due to large stray
magnetic fields. Insure that the magnet has been appropriately
locked-out and tagged prior to energizing the crane.

Caution:
Accidental rupture of the STAR vacuum beam pipe would
cause a shock wave to propagate along the pipe with the
possibility of serious equipment damage. Insure that the C-A
vacuum group has closed the STAR IR vacuum isolation

valves.

Caution:
The rigging of loads over the top of or near the vacuum beam
pipe is considered a critical lift and extreme caution must be
used to insure the pipe is not damaged. Operating the overhead
crane in this condition requires two responsible personnel; one
as the crane operator and the second as a spotter.

Procedure:

Rml.  Confirm with the STAR Facility Manager that the STAR Magnet has been
locked-out and that the vacuum IR sector isolation valves are closed.

Rm2.  Install vacuum beam pipe protective covers, when working over or near pipe.

Rm3.  Assemble the appropriate box mounting plate (EEMC462 for a PMT box and
EEMC463 for a MAPMT box) and box mounting adapter block (EEMC461) to
box being removed using 3/8-16 hex head cap screws and washers. Assemble the
two alignment cups (EEMC467) to the appropriate mounting plate using 3/8-16
hex head cap screws and washers. Use drawing EEMC477 for reference.

Rm4.  Install the 4-legged nylsn bridle (Liftex: MC-QOS-EE291x3 ft.) onto the four
hoist rings on the installation tool (EEMC460) and attach to overhead crane hook.

Rm5.  Confirm that translating carmage on installation tool is locked in the no-load
position.

Rm6.  Attach a tag line and lift installation tool with the crane approximately one foot
off the floor and remove support legs.

Caution:
When passing the load over the beam pipe the crane operator should
first raise the hoist so the load has a minimum vertical height of 4 foot
clearance above the beam pipe. The spotter should observe and
confirm to the operator the adequate minimum clearance while
controlling the load with the tag line. At no time in crane motion
should the operator or spotter release tag line or hand hold of the
load. At no time should the crane hook or load approach the beam
pipe to within a 2 foot radius.

17
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Rm?7.

Rm8.
Rm9.

Rm1l0.

Rml1.

Rml2.
Rm13.

Rm14.
Rmis.

Rm1lé.
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With a crane operator and spotter translate and raise or lower the installation tool
so that the flange on the end of the installation tool shaft aligns with the holes on
the box mounting plate. Rotate the shaft as required to aid in this alignment.
Note, guides are provided on the mounting plate to engage the shaft flange.
Again, use drawing EEMC477 for reference.

Caution:
Do not allow the weight of the installation tool to hang on the bolts
holding the bex to the butch or extension plate. The installation tool
can slide along two vertical shafts to indicate when its weight is being
transferred to a butch or extension plate.

Bolt the shaft flange to the box mounting plate using ¥2-13 hex head cap screws
and washers.

Lock the shaft from rotating using the shaft locking knobs (item 4 on drawing
EEMC469).

Unbolt the box from the butch or extension plate. Unlock the carriage and turn the
upper handle to translate the carriage to the positions for PMT or MAPMT
(depending on box being removed) until the installation tool and box assembly
hangs plumb within one degree. Relock the carriage.

Translate box horizontally using the crane and/or by pulling the box to disengage
it from the mounting pins located on the butch or extension plate.

Caution:
When passing the load over the beam pipe the crane operator should
first raise the hoist so the load has a minimum vertical height of 4 foot
clearance above the beam pipe. The spotter should observe and
confirm to the operator the adequate minimum clearance while
controlling the load with the tag line. At no time in crane motion
should the operator or spotter release tag line or hand hold of the
load. At no time should the crane hook or load approach the bezix
pipe to within a 2 foot radius.

With the crane translate and raise or lower the installation tool and box to the
drop-off location for the box.

Loosen the shaft Jocking knobs enough to rotate the box to the approximate
attitude it will have when left at the drop-off point. Relock the shaft knobs.
Lower the box on its side onto a support table.

Remove the ¥2-13 hex head cap screws and washers from the shaft flange to the
box mounting plate.

With the crane translate the installation tool a short distance from the box. Then
unlock the carriage and turn the upper handle to translate the carriage to the no-
load position, and lock the carriage.
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Rml7.  Return installation tool to storage location. Install storage legs and lower to floor.
Return crane to stored position and lock-out the power.

Rml8.  Remove box mounting plate and adapter block from box.

Rml9.  Remove vacuum pipe protective covers when work over or near the vacuum beam
pipe is completed.

Rm20.  Inform STAR Shift Leader or Facilities Manager work is complete, crane is
locked-out, and contact MCR to have C-A Vacuum Group open the STAR IR
beam line vacuum sector isolation valves.

References:

The following is a list of the engineering drawings that describe the boxes, the

lifting fixture and the box installation:

PMT Box Assembly EEMC400-D-1
MAPMT Box Assembly EEMC418-D-1
Box Lifting Fixture Assembly EEMC460-E-1
Box Piggyback Installation EEMC477-E-1
Box Mounting Locations EEMC730-E-1&2

Read and Acknowledge:

Authorized personnel performing this procedure must read and acknowledge with

there signature and date prior to start that they understand the requirements of this
procedure and the means to avoid unnecessary risk to equipment and personnel. The
completed procedure should be returned to the STAR Facilities Manager for archiving.

Print Name Signature Date
1)
2)
19
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APPENDIX III

PMT & MAPMT Box Piggyback Procedure

1) Purpose:

This procedure gives detailed step by step instruction for the piggyback
positioning of PMT and MAPMT boxes, using the Box Lifting Fixture Assembly
(EEMC460-E-1), on the West Pole Tip of the STAR Detector. This is accomplished to
allow access to a box for maintenance purposes.

2) Responsibilities:

Only personnel approved by the STAR Technical Support Group Leader or STAR
Liaison Engineer are authorized to perform this procedure. They must have a valid SAC
card with practical training on the BLDG. 1006 IR Overhead Bridge Crane.

3) Prerequisites:

The performance of this procedure requires two trained, responsible and
authorized personnel. Additional personnel can be trained by on- the-job-training with
responsible personnel. Responsible personnel must insure the following prior to
procedure commencement:

e Completion of Overhead Crane Operator training with a valid SAC card and
practical training on the BLDG. 1006 IR Overhead Bridge Crane.

e Must read and acknowledge this procedure.

e Must have experience in the hands-on operation of the Box Lifting Fixture

Assembly.

* Check with the STAR Shift Leader or Facilities Manager that the STAR Magnet

Power Supply is Locked-out and Tagged-out.

o Call MCR operations coordinator and ask to have the C-A Vacuum Group close
the STAR IR beam line vacuum sector isolation valves.

Note:
The valve status can be verified on the C-A PET Page in the STAR
Contrel Room by going to RHIC/Vacuum/SectorValves/Sectors_5+6.
This brings up the SectorValves/Sector_5+6 window where you can
observe the status of valves g5-svx and g6-svx as either opened or
closed.

Precautions:
Responsible personnel should inform the STAR Shift Leader or Facilities

Manager of there intention to begin this procedure. Because of the critical nature of
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rigging loads with the overhead crane near Jarge stray magnetic fields and around the
RHIC vacuum beam pipe, the following precautions must be adhered to:

Caution:
The overhead bridge crane must not be operated in the IR
when the STAR Magnet is energized due to large stray
magnetic fields. Insure that the magnet has been appropriately
locked-out and tagged prior to energizing the crane.

Caution:
Accidental rupture of the STAR vacuum beam pipe would
cause a shock wave to propagate along the pipe with the
possibility of serious equipment damage. Insure that the C-A
vacuum group has closed the STAR IR vacuum isolation
valves.

Caution:
The rigging of loads over the top of or near the vacuum beam
pipe is considered a critical lift and extreme caution must be
used to insure the pipe is not damaged. Operating the overhead
crane in this condition requires two responsible personnel; one
as the crane operator and the second as a spotter.

Procedure:

Prior to box maintenance:

Pbl.  Confirm with the STAR Facility Manager that the STAR Magnet has been
locked-out and that the vacuum IR sector isolation valves are closed.
Pb2.  Install vacuum beam pipe protective covers, when working over or near pipe.

Note:
PMT boxes can ONLY piggshack onto PMT boxes and MAPMT
boxes can ONLY piggyback onto MAPMT boxes.

Pb3.  For the box being removed, assemble the appropriate box mounting plate
(EEMC462 for a PMT box and EEMC463 for a MAPMT box) and box mounting
adapter block (EEMC461) to box using 3/8-16 hex head cap screws and washers.
Assemble the two alignment cups (EEMC467) to the appropriate mounting plate
using 3/8-16 hex head cap screws and washers. Use drawing EEMC477 for
reference.

Pb4.  For the box being piggybacked onto, assemble the appropriate box adapter plate
(EEMC465 for a PMT box and EEMC466 for a MAPMT box) to the box using
3/8-16 socket head cap screws. Install the box mounting edge plates 1&2
(EEMC464 and EEMC479) to the adapter plate using 1/4-20 hex head cap screws
and washers. Since the edge plates can mount to any of the corners of the adapter
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plate, mount them edge to the corner of the adapter plate that has the most lateral
clearance. Use drawing EEMC477 for reference.

Pb5.  Install the 4-legged nylon bridle (Liftex: MC-QOS-EE291x3 ft.) onto the four
hoist rings on the installation tool (EEMC460) and attach to overhead crane hook.

Pb6.  Confirm that translating carriage on installation tool is locked in the no-load
position.

Pb7.  Attach a tag line and [ift installation tool with crane approximately one foot off
the floor and remove support legs.

Caution:
When passing the load over the beam pipe the crane operator should
first raise the hoist so the load has a minimum vertical height of 4 foot
clearance above the beam pipe. The spotter should observe and
confirm to the operator the adequate minimum clearance while
controlling the load with the tag line. At no time in crane motion
should the operator or spotter release tag line or hand hold of the
load. At no time should the crane hook or load approach the beam
pipe to within a 2 foot radius.

Pb8.  With a crane operator and spotter translate and raise or lower the installation tool
so that the flange on the end of the installation tool shaft aligns with the holes on
the box mounting plate. Rotate the shaft as required to aid in this alignment.
Note, guides are provided on the mounting plate to engage the shaft flange.
Again, use drawing EEMC477 for reference.

Caution:
Do not allow the weight of the installation tool to hang on the bolts
holding the box to the butch or extension plate. The installation tool
can slide along two vertical shafts to indicate when its weight is being
transferred to a butch or extension plate.

Pb9.  Bol: ine shaft flange to the box mounting plate using ¥2-13 hex head cap screws
and washers.

rvi0.  Lock the shaft from rotating using the shaft locking knobs (itcin 4 on drawing
EEMC469).

Pbll.  Unbolt the box from the butch or extension plate. Unlock the carriage and turn the
upper handle to translate the carriage to the positions for PMT or MAPMT
(depending on box being removed) until the installation tool and box assembly
hangs plumb within one degree. Relock the carriage.

Pbl2.  Translate box horizontally using the crane and/or by pulling the box to disengage
it from the mounting pins located on the butch or extension plate.

Pbl3.  With the crane translate and raise or lower the box and installation tool assembly
to position the box at its mounting location on the adjoining piggybacked box.
The edge plates will aid this alignment. Fine-tune the box rotation as required.
Use drawing EEMC477 for reference.
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Caution:
Do not allow the weight of the installation tool to hang on the bolts
holding the box to the butch or extension plate. The installation tool
can slide along two vertical shafts to indicate when its weight is being
transferred to a butch or extension plate.

Pbl4.  Bolt the box to the adapter plate using 3/8-16 high strength 12 point flange head
screws. To seat the box flange properly against the adapter plate, it may be
necessary to jog the box/mounting tool assembly slightly up and down.

Pbl5.  Remove the ¥%-13 hex head cap screws and washers from the shaft flan ge to the
box mounting plate.

Pbl6.  With the crane translate the installation tool a short distance from the box. Then
unlock the carriage and turn the upper handle to translate the carriage to the no-
load position, and lock the carriage.

Caution:
When passing the load over the beam pipe the crane operator should
first raise the hoist so the load has a minimum vertical height of 4 foot
clearance above the beam pipe. The spotter should observe and
confirm to the operator the adequate minimum clearance while
controlling the load with the tag line. At no time in crane motion
should the operator or spotter release tag line or hand hold of the
load. At no time should the crane hook or load approach the beam
pipe to within a 2 foot radius.

Pbl7.  With the crane return installation tool to storage location. Install storage legs and
lower to floor. Return crane to stored position and lock-out the power.
Pbl8.  Perform maintenance on box as required.

After box maintenance:

Pbl9.  Confirm with the STAR Facility Manager that the STAR Magnet has been
locked-out and.that the vacuum IR sector isolation valves are closed.

Pb20.  Install the 4-legged iyion bridle (Liftex: MC-QOS-EE291x3 ft.) onto the four
hoist rings on the installation tool (EEMC460) and attach to overhead crane hook.

Pb21.  Confirm that translating carriage on installation tool is locked in the no-load
position.

Pb22.  Attach a tag line and lift installation tool with the crane approximately one foot
off the floor and remove support legs.

Caution:
When passing the load over the beam pipe the crane operator should
first raise the hoist so the load has a minimum vertical height of 4 foot
clearance above the beam pipe. The spotter should observe and
confirm to the operator the adequate minimum clearance while
controlling the load with the tag line. At no time in crane motion
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should the operator or spotter release tag line or hand hold of the
load. At no time should the crane hook or load approach the beam
pipe to within a 2 foot radius.

Pb23.  With a crane operator and spotter translate and raise or lower the installation tool
so that the flange on the end of the installation tool shaft aligns with the holes on
the box mounting plate. Rotate the shaft as required to aid in this alignment.
Note, guides are provided on the mounting plate to engage the shaft flange.
Again, use drawing EEMC477 for reference.

Caution:
Do not allow the weight of the installation tool to hang on the bolts
holding the box to the butch or extension plate. The installation tool
can slide along two vertical shafts to indicate when its weight is being
transferred to a butch or extension plate.

Pb24.  Bolt the shaft flange to the box mounting plate using ¥2-13 hex head cap screws
and washers.

Pb25.  Lock the shaft from rotating using the shaft locking knobs (item 4 on drawing
EEMC469).

Pb26.  Unbolt the box from the adapter plate. Unlock the carriage and turn the upper
handle to translate the carriage to the positions for PMT or MAPMT (depending
on box being removed) until the installation tool and box assembly hangs plumb
within one degree. Relock the carriage.

Pb27.  With the crane translate the installation tool and box a short distance away from
the pole tip to clear the other boxes.

Caution:
When passing the load over the beam pipe the crane operator should
first raise the hoist so the load has a minimum vertical height of 4 foot
clearance above the beam pipe. The spotter should observe and
canfirm to the operator the adequate minimum clearance while
coutrolling the load with the tag line. At no time in crane motion
should the operator or spotter release tag line or hand hold of the
load. At no time should the crane hook or load approach the beam
pipe to within a 2 foot radius.

Pb28.  With the crane adjust the box and installation tool assembly to position the box at
its desired mounting location.

Pb29.  Translate box horizontally using the crane and/or by pushing the box to engage it
onto the mounting pins located on the butch or extension plate. Fine-tune the box

rotation as required.

Caution:
Do not allow the weight of the installation tool to hang on the bolts
holding the box to the butch or extension plate. The installation tool
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can slide along two vertical shafts to indicate when its weight is being
transferred to a butch or extension plate.

Pb30.  Bolt the box to the butch or extension plate using 3/8-16 high strength 12-point
flange head screws. To seat the box flange properly against the butch or extension
plate, it may be necessary to jog the box/mounting tool assembly slightly up and
down.

Pb31.  Remove the ¥2-13 hex head cap screws and washers from the shaft flange to the
box mounting plate.

Pb32.  With the crane translate the installation tool a short distance away from the box,
and then translate the carriage on installation tool to the no-load position, and
lock the carriage.

Caution:
When passing the load over the beam pipe the crane operator should
first raise the hoist so the load has a minimum vertical height of 4 foot
clearance above the beam pipe. The spotter should observe and
confirm to the operator the adequate minimum clearance while
controlling the load with the tag line. At no time in crane motion
should the operator or spotter release tag line or hand hold of the
load. At no time should the crane hook or load approach the beam
pipe to within a 2 foot radius.

Pb33.  With the crane return installation tool to storage location. Install storage legs and
lower to floor. Return crane to stored position and lock-out the power.

Pb34. Remove box mounting plate and adapter block from the reinstalled box.

Pb35.  Remove box adapter plate and edge blocks installed on piggybacked box.

Pb36. Remove vacuum pipe protective covers when work over or near the vacuum beam
pipe is completed.

Pb37.  Inform STAR Shift Leader or Facilities Manager work is complete, crane is
locked-out, and centact MCR to have C-A Vacuum Group open the STAR IR
beam line vacuum sector isolation valves.

References:
The following is a list of the engineering drawings that describe the boxes, the

lifting fixture and the box installation:

PMT Box Assembly EEMC400-D-1

MAPMT Box Assembly EEMC418-D-1

Box Lifting Fixture Assembly EEMC460-E-1

Box Piggyback Installation EEMC477-E-1

Box Mounting Locations EEMC730-E-1&2
Read and Acknowledge:

Authorized personnel performing this procedure must read and acknowledge with
there signature and date prior to start that they understand the requirements of this .
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procedure and the means to avoid unnecessary risk to equipment and personnel. The
completed procedure should be returned to the STAR Facilities Manager for archiving.

Print Name Signature Date

1)

2)
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Building 902A
P.O. Box 5000
Upton, NY 11973-5000

B n 0 0 KHM“EN Phone 631 344-8236

NATIONAL LABORATORY Fax 631 344-2190
gaffney@bni.gov

managed by Brookhaven Science Associates
for the U.S. Department of Energy

Memo

date: July 14, 2003 SES5SR0O3

to: W. Leonhardt

from: Michael Gaﬁ%ey"/z/;ﬁ%
subject: Load Test for the STAREEMC PMT Installation Device

reference: (a) DOE HDBK-1095-95, “U.S. Departsnent of Energy Hoisting and
Rigging Handbook,” -
(D) Brookhaven National Lebcratory Memorandum from M. Gaffney
to W. Leonhardt, “Safety Andaiysis jor the STAR EEMC PMT
Installation Device,” dated April 21, 2003

enclosure: . (1) Load Test Report

The purpose of this memo is to document the load test, as required by reference (a), of
the RHIC-STAR Endcap Electromagnetic Calorimeter (EEMC) Photo Multiplier
Tube/Multi-Anode Photo Multiplier Tube (PMT/MAPMT) Box Installation Device.

The device is design to align and install the PMT/MAPMT assembly onto the STAR
Endcap. The PMT assembly weight is 107-1bs and the MAPMT assembly weight is 87-
Ibs. The assemblies are bolted to the end of a movable shaft. Counterweights are
required to keep the assembly level by balance the center of gravity,. The unit weighs
1,200-1bs (with counterweights). Using slings and four (4) swivels, the device is rigged
using a crane. On June 16, 2003, a load test was performed on the assembly. The device
was secured to a known lifting point in the STAR experimental hall using a sling. A load
cell was attached and the device was raised so an additional 600-1bs. of force was applied
to the lifting points of the device for ten (10) minutes. On July 14, 2003, a PMT box was
installed on the shaft (as used in the installation). This section of the device is below the
counterweights and not loaded under the original test. A 25-1bs load was then added on

top of the PMT.

Conclusion:

The load test for the STAR EEMC PMT Installation Device was satisfactory completed.
The unit needs to be marked with its weight, what it was designed for and maximum load
(107-1bs). If you have any questions, I may be reached at extension 8236.

cc:
T. Monahan R. Brown
A. Farland S. Kane

J. Hynan Y. Makdisi

3.0/12919e011.pdf 33 (10/2005)




Enclosure '(l).

LOAD TEST REPORT

BROOKHAVEN NATIONAL LABORATORY
PLANT ENGINEERING
CRANES / HOISTS, RINGING EQUIPMENT
AND BELOW THE HOOK LIFTING DEVICES

DATE
BUILDING NO.

EQUIPMENT MANUFACTURER

EQUIPMENT LOCATION

EQUIPMENT MODEL & SERIAL NO.

ITEMS

1. LOAD TEST INSPECTION REPORT
CRANE, HOIST, & RIGGING EQUIPMENT
INSPECTION PRIOR TO TEST

2. RATED CAPACITY

3. TEST WEIGHT
ITEMS TO BE TESTED AS PER DOE HOISTING
AND RIGGING MANUAL

4. EQUIPMENT OPERATOR

5. TEST CONDUCTED BY

6. TEST WITNESSED BY

7. GROUP /DIVISION SAFETY REP

8. COMPLETION OF LOAD TEST
CRANE, HOIST, & RIGGING
EQUIPMENT INSPECTION UPON
COMPLETION OF LOAD TEST

REMARKS

June 16, 2003

Building 1006

Brookhaven National Laboratory

E

Buildine 1006

EEMC460-E-1

Satisfactory

1,400-1bs (under hook)

600-1bs (measured via load cell)

Ralph Brown

William Leonhardt

Michael Gaffney

Michael Gaffney

Satisfactory

On 7/14/2003, the lower portion of the device was loaded to 132-Ibs with no problems noted.

3.0/12919e011.pdf

34 (10/2005)




o
AT .u.\n\\lnv*%m\ ‘.MNN\»\EAANL

(10/2005)

_ _
A 19NISSY
» Anvu/

6!/ .
S3Wd ¥

'z WAL oL
b 30 34N03S
ol s3u-diz uma/ \r @ \l@
x*@v/

EG] L@

1 —3~GZEAND
180ddNS 3dldv38 ONLSHG

QO
O

0
«V.wngzo
e v xg\ IdIdNYIE VIAS ONLSKG
09z ozt
| —f(e1)
1 1
o . *
a NHHL 18Z'exy s a
= (0'99)

usgTIME Y 100/9/11 [oampor [
| cvondv | cocao | ava A8 | oW N aNcz)

SNOISIATX
l _ Z I ¢ ¥ A g 9 L 8

3.0/12919e011.pdf




ff’:'»:;Ma, o (_r\r;(? 2'}\;03 (Acz /‘
STRESS  AVALN S5
fer S DWo FEME Yo
/\)DTT;; ) ALTHoVAI BoTi [onT 2[7 MAPMT  [Tox 25 A7420.

SERJICED, oML PMT Bowiis ARl Adasyecl
As THESE  ALL THE  persr V) CASE

E}\ {:‘é‘/ BA@L‘L CLD/\)T? | 770/\) (ﬂ MJ(JW ga (;’ \

P gow |

N BT PLATE sTandD oF S
o R Exy VPLATES

\® THenis Rotivitc ABpur Lowté Mo AT 5&@47:@05/
Repee on LPPEL 2 Sokros S

Fos (s ID(Fa) & fosib)(23.784) = 32 1
3.5

Fotet /scprn = ﬁi = 46 |b
-

SeRnws ART QOT GEARES MW TS 5 (700 ol

3 - 10 A s 00775

3.0/12919e011.pdf 36 (10/2005)




ECpAlm Pow LT

?//u'ob pres =
Tm)iw,ﬁ
T £ AL gzes
Ae L otrs
F‘S;u-; \7ooB0 - 3\L}
5 36%)
S5 VA Oy

M Scezad D =
M) detw) A = o.oPs L E
/CJ = ol /O /b

= 758 e
(4)(2070) A ™ =

FSu = 2%

R st = T T,
B e T i

SRR @ 2auT aF ATRRMVAL THATADRS

ASGumM B 3 THLAADS BEGACE

co wTrl REosy
A=RAQ=400325) 1%C = 0 22 L=
Aniaid F = 4106 (b

=

SRR

[ "?&§@@
L2
ExT DTS KRR Lobl -Tl  Atum
Su‘ = 4‘;/0“539 f.:ﬁ,,t,:
Sy = do0r0

FOuw = 239

FS = 2.2
3.0/129196011.pd€y 37 (10/2005)




FEAL Box Lirrag Phag 3

NoTe — ) R o TRBow.  comMME OTT iy JASTE A IEES
/

MRE THE SAME AS PREJIOUS LY et W Z RN
d
BooT LeAT te aedf HALA

"

| I, o

j j— - ?j“ ‘%
Nt L_”_.; B
. == f"""’”"m i
y |
/o5 |

AGAR 455 urt . T Gaw  RovATE  ABoos LowaR SCiiws

=

7

(/*S')C C’)*f) > dooll, ot Fol Efﬁ/%:z. W@ i
250673

A = 2.0412 o™ A= /409 i

Fog. 0TS ot 7000 ol

FSL& = 49\b

3.0/12919e011.pdf 38 (10/2005)




k—-(,. -

FEMAE  (Spw el PACE G
TBEI I OF o HAET
@%T& N TPose WT TO Vkﬂ; szwdt,wmev%wvg)
Mome ot AR = 9. 9¢+ 4.5k~ /4353
Uz (20 (14:331) = 1 +20 wilby

rs
z.,'?;@fi;{ < /ﬁ/(‘»%’)g - O 3

iz -
o2 Hos 720 - g97e
Z O ND2

pec ﬁ'(afef,mﬁ?" S”l = F$000 — Sy 20000

FS\/ - ;ZS'@D = %»4 FSU\ = M/
D7

L;m*a:s oN T hlass TREG

Fe ~ 120 (-3/5%' = 241 1L
/S5 ~

3.0/12919e011.pdf 39 (10/2005)




At

b Radlal Load

8

Shaft
Dia.

Thrust #

=

b Lg+

Sleeve Bearing Thrust Bearing

-~ |+Flange Thickness

N

: Flanged F'ange

S Bearmg
. _L<I: v

+ |<-Th1ckness SO!

Dia, OD

Shaft Dia. OD |

and thrust loads.

.. For Shaft Hardness-—Use bearin;;
materials suitable for your. shaft
hardness. Usually, the harder and
smoother the. shaft, the longer the
bearing will Jast. Some bearing ma-
teriais will damage soft shaft materi-
als Use only w:th hard shaftmg ‘

[~ Shaft Hardness

About Plain Bearmgs, P max, V max, and PV max

_Plain bearmgs allow smooth, low-friction motion between two surfaces. The term
lain” simply-means the load is supported through sliding monon between two
id surfaces (o moving parts such as ball bearings)... -
Sleeve bearlngs support loads perpendicular to their rotating axis (i.e. radial Ioads;
Thrust bearings support loads parallel to their axis of rotation (i.e. thrust loads

Fianged bear/ngs [¢] the work of both sleeve and thrust ‘bearings, handling radial

Exémple

Rockwell
Hardness

Hard

Hardened Steel

Medium Mild Steel

Soft

Aluminum

Pmax-—-The maximum load a beanng can carry at 0 rpm

“ Formula: Maximum beanng load (psi for inch sizes; N/mm? for metric) =
To convert psi to N/mm mumpiy psn value by 0,006894757. To convert N/mm? to psi, multiply N/mm value by 145.032.
Vmax—-The maximum velocxty or speed (based on the maximum shaft rpm) that a bearing can carry. at light loads. For inch

beanngs maximum velocity is stated in surface feet per minute (fpm). For metric bearings, it is meters per second (m/s). To convert
fpm to m/s, multiply fpm value by 0.00508. To convert m/s to fpm multiply m/s value by 196. 8504

V max

P wiax bearing length x shaft

Formula Maximum shaft rpm =

should fit your application.

ctual load (Ibs. for inch sizes; Newtons for metric) "

Formula, Actual PV = (A

Bearing Iength x Shaft dlameter

Constant (0,262 for mch sizes; 19098.593 for metnc) x Shaft d|ameter

PVmax——Once you've selected a bearing based on P 'max and V max, use PV max (shown with product listings) as the final check
to ensure that the bearing can sustain your combined load and speed requirements. If actual PV is less than

Constant

Actual)( (.262 for inch sizes; ) (
) (’pm 19098.593 for metric sizes)/ \diameter

R¢ 35 and higher
RB 85 to RC 35
Lower than Rg 85

diameter

V max, the bearing

Shaft )

. Bronze Plain Sleeve Bearings

Bronze Sleeve Bearings

— For Shaft Dia. Tolerance — 0D Tolerance — Length Tolerance —
For oD Tolerance Length Tolerance
Shaft Dia. Tolerance  SAF 847 SAE 841
SAE 841 Ya"=1508" ... +.000" to -.001"
Ye"'-11R" +.000" to -.001"  13%"-2%4" . +.000" to -.0015"
13/a"-202" . +.000" to -.00715"  3"-3>".. .+.000" to -.002"
3 +.000" to -.002" 4" ... +.000" to -.003"
SAE 660 SAE 660
SAE 841 Bronze—Similar to Oilite-style Al +.00107 1/-1"-][3”';’. ............... +‘002: to +.003Z
bushings with an alloy of copper, tin, and car-  Metric SAE 841 324" +.003" to +.005
bon, these porous sintered bronze bearings All +.006 to +.024 mm  Metric SAE 841
are vacuum-impregnated with 18-20% Metric SAE 660 15-18 mm....+.028 to +.046 mm
SAE-30 oil. Heat created by shaft movement Al SORI +.0254 mm 19'-2? mm....+.035 to +.056 mm Metric SAE 660
draws the oil to bearing surface. The oil acts Metric SAE 660 Al +.1270 mm
as a cushion between the shaft and bearing, All.....+.0508 mm to +.0762 mm
reducing wear and increasing resistance to
shock loads. i Bearing Material | Temperature Range | For Shaft Hardness| P max | V max [ PVmax |
SAE 660 Bronze—An alloy of copper, tin. | SAE 841 10° to 220° F Medium and up 2,000 1,200 50,000
lead, andkzllnc. these nO"POéPU; bearings re- - SAE 660 10° to 450° F Medium and up | 4,000 750 | 75,000
sist shock loads and wear, High temperatiie  'Metric SAE 841 10" to 220° F Medium and up | 13.79 | 6.10 175
Metric SAE 660 10° to 450° F Medium and up 27.58 3.81 2.7
SAE 841 SAE 660 SAE 841 SAE 660 SAE 841 SAE 660
Lg. Each Each Lg. Each Each Lg. Each Each

For Shaft Dia.: V4"'; Bearing OD: '/’

Ve 6391K113..50.33 6381K405..33.89

Va". 6391K111. .30 6381K406.. 3.94

" 6391K112. .33 6381K407.. 4.00
For Shaft Dia.: 3h¢'; Bearing OD: /¢’

Vs 6391K122.. .30 6381K501. 3.94

38" ... 6391K125.. .33 6381K502. 3.97

Vo' 6391K124. .37 6381K503. 4.03

5" ... 6391K123.. .37 6381K601.. 4.

For Shaft Dia.: 3:¢'; Bearing OD: ¢
Ya” . 6391K114. .30 6381K602. 3.94
3" 6391K115.. .27 6381K603.. 4.00
V2l 6391K116.. .27 6381K408. 1.13

For Shaft Dia.: '/{'; Bearing OD: 5hé"

Y 6391K126.. .23 6381K409.. 3.94
2".....6391K127.. .37 6381K410.. 4.03
Y. 6391K401.. .40 6381K411.. 4.14
For Shaft Dia.: "//'; Bearing OD: %"
..6391K131.. .37 6381K412. .87
6391K136.. .40 6381K413.. .98
6391K132. .43 6381K415.. 1.13
6391K133.. 43 6381K416. 4.17
.6391K134.. .43 6381K417. 4.20
6391K135.. .43 6381K42... 1.47

3.0/12919e011.pdf

For Shaft Dia.:

'{'; Bearing OD: 2"

For Shaft Dia.:

3d'; Bearing OD: /7'

2".....6381K141.$0.53 6381K421.$4.20 v, §391K171.$0.27 ~6381K449. $4.03
Sg" ... .6391K402. .63 6381K422. 4.29 gt 6391K172. 30 6381K45.. 1.00
¥a" .. 6391K142. .67 6381K423. 4.34 " .6391K173. .33 6381K451. 1.18
T 6391K143.. .73 6381K424.. 4.49 58" . 6391K174.. .40 6381K452. 4.26
For Shaft Dia.: %hd'; Bearing OD: %' ¥ ...6391K176. .70 6381K453. 1.36
Vs 6391K403.. .37 6381K425. 3.94 s . 6391K175. .53 6381K454. 4.40
¥g". ...6391K152. .37 6381K426. 3.97 6391K178.. .50 6381K455. 1.49
12 6391K153. .37 6381K427. 4.03 1y . 6391K179. .52 6381K456. 1.62
" . ..6391K154. 40 6381K428. 4.09  For Shaft Dia.: %"; Bearing OD: %1é'
3" 6391K155.. .40 6381K429.. 4.14 TR 6391K181.. .39 6381K457. 4.26
| 6391K156.. .77 6381K43.. 4.26 " 6391K182.. .43 6381K458. 4.37
For Shaft Dia.: 5/15” Bearing OD: 7/1é” 3q".....6391K183.. .52 6381K459. 1.489
/s 6391K16 .23 6381K431. 4.03 1" ..6391K184.. .70 6381K46... 1.65
6391K162 .27 6381K442. 1.00 114" 6391K185. .73 6381K461.. 1.88
6391K163.. .33 6381K443.. 1.18 For Shaft Dia.: 3%"; Bearing OD: %
.39 6381K444. 4.26 " 6391K186. .60 6381K462.. 4.37
...6391K165 43 6381K445. 1.36 5/g" 6391K187.. .50 6381K463. 4.46
.......8391K166.. .47 6381K446. 1.52 34" 6391K188.. .60 6381K464. 1.52
For Shaft Dia.: 5/15" Bearing OD: V7' 1, 6391K189.. .87 6381K606.. 1.70
6391K404 .50 6381K447. 4.11  For Shaft Dia.: 7Ad"; Bearing OD: %¢"
6391K405. .50 6381K448. 4.20 V2" 6391K117.. .40 6381K607. 4.34
...6391K406.. .57 6381K101.. 1.49 5".....6391K118.. .33 6381K608. 4.46
..6391K443. .67 6381K102. 1.69 1"... .6391K119.. .53 6381K609.. 1.70
6391K444.. .94 6381K103. 1.91 1/ 6391K407. .97 6381K61... 1.95

(Continued o, fpllowing page)
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James Sowinski, 05:23 PM 1/20/2003 -0500, Re: CG of boxes. Page 1 of 2

Date: Mon, 20 Jan 2003 17:23:06 -0500 (EST)

X-PH: V4.4@bnl.gov

From: James Sowinski <sowinski@iucf.indiana.edu>

To: "Scheblein, John A" <schebs @bnl.gov>

cc: "Leonhardt, William J" <wjleonhardt@bnl.gov>,
“Brown, Ralph L" <ribrown@bnl.gov>,
"John M. Puskar-Pasewicz" <johnpp @iucf.indiana.edu>,
Steve Vigdor <vigdor@iucf.indiana.edus>,
Will Jacobs <jacobs @iuct.indiana.edu>

Subject: Re: CG of boxes.

X-MailScanner: Found to be clean, Found to be clean

John,

I have calculated the cg of the MAPMT boxes. The box is almost symmetric
in the direction of the thickness (5.125) and | find that the cg is

this direction is in the middle of the box (i.e. right in the center

of the middle piate). In height off the bottom of the bottem plate

I find itis 7.03" high. In the remaining direction | find the cg is

6.18 from the edge of the base plate nearest the end with all the

fibers (the tall end) This puts it about 1.43" behind the plate

that holds all the MAPMTs.

The box is not yet together. 'l double check these numbers when
itis.

Regards,

Jim

On Fri, 20 Dec 2002, Scheblein, John A wrote:

> Jim,

> | would like the box to rotate about the CG for smooth rotation.

> Give me the calculated CG and | will use that and we can verify it
> later.

> thanks,

> Schebs...

> ---e- Original Message -----

> From: "James Sowinski" <sowinski@jucf.indiana.edu>

> To: "Scheblein, John A" <schebs@bnl.gov>

> Cc: "Leonhardt, William J* <wjleonhardt@bnl.gov>; "Brown, Ralph L*

> <rlbrown @bnl.gov>; "John M. Puskar-Pasewicz" <johnpp @iucf.indiana.edu>;
> "Steve Vigdor" <vigdor @iuct.indiana.edu>; "Will Jacobs"

> <jacobs @iucf.indiana.edu>

> Sent: Friday, December 20, 2002 10:58 AM

> Subject: Re: CG of boxes.

>

>

> > Schebs,

> >

>> | am asking around to see if we have a box we can do the measurement on.
> > | suspect any spares may be out at BNL.

> >

> > The MAPMT boxes will be slightly different. We won't have the first one
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Jeff Hammon, 04:02 PM 2/26/2003 -0500, RE: Your message to McMaster-Carr

From: Jeff Hammon <jeff.hammon @ mcmaster.com>
To: "WJleonhardt@bnl.gov" <WJLeonhardt@bnl.gov>
Subject: RE: Your message to McMaster-Carr

Date: Wed, 26 Feb 2003 16:02:21 -0500

X-Mailer: Internet Mail Service (5.5.2653.19)
X-MailScanner: Found to be clean

William,

Page 1 of 1

The tensile is 100,000 psi on the core and 335,000 psi case. The yield strength is 75 ksi on the core and 250 ksi

on the case.

Mitch Sommer

| 2/26/03

Company Name:  Brookhaven National Lab

Contact Name:  William Leonhardt

Browser: Microsoft Internet Explorer v 6.0 on Windows NT
E-mail Address: W.JLeonhardt@bnl.gov

Phone Number:  631-344-2378

Address: Bldg 510A
Upton, NY 11973
USA

Message:

| need the mechanical properties (tensile and yield strength) of the AISI 1566 steel used in McMaster part#

6061K56. Thank you.

3.0/12919e011.pdf 44
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BROOKHFAEN

NATIONAL LABORATORY

Rigging Hardware
Inspection/Removal Criteria

Rigging hardware must be removed from service if damage such as the
following is visible and must only be returned to service when approved
by a qualified person.

a) missing or illegible manufacturer’s name or trademark and /or
rated load identification.

b) indications of heat damage including weld spatter or arc strikes.

C) excessive pitting or corrosion.

d) bent, twisted, distorted, stretched, elongated, cracked or broken
load-bearing components.

e) excessive nicks of gouges.

f) A 10% reduction of the original or catalog dimension at any point
around the body or pins.

g) incomplete thread engagement.

h) excessive thread damage.

1) evidence of unauthorized modifications.

j) other conditions, including visible damage that cause doubt as to
the continued use of the equipment.

k) for swivel hoist rings, lack of the ability to freely rotate or pivot.

[) for swivels, loose or missing nuts, bolts, cotter pins, snap rings or
other fasteners and retaining devices.

Also with the use of Compression Hardware (wire rope clamps) the
following must be considered.

a) insufficient number of wire rope clips.
b) improperly tightened wire rope clips.
¢) indications of damaged wire rope.

d) indications of slippage of wire rope.

4.0/12923e011. pdf 1 (11/2006)



Currently Recognized H&R Equipment Manufacturer Markings

Armstrong Co (eyebolts):

¢

Brewer-Tichner Co:
BTC

Campbell Chain Co (formerly California Chain):
Campbell, CCA, *C

Columbus McKinnon/Midland Forge:

o, (]

The Crosby Group:
Crosby, CL, Crosby-Laughlin, CG

Chicago Hardware and Fixture Co.:

C
Chicago, CHF, HoF
Dekalb Forge Co. / Rockford Drop Forge:

N
DFC, @

Edward W. Daniel Co.:
A

Gunnebo-Johnson:
Gunnebo, G-R, (6unnebo-Ramnas), Johnson

Ken Forging Inc./Cleveland City Forge (eyebolts/turnbuckles):

K, CCF, KF

Lettiere Material Handling Equipment Inc.:
LMHE

Skookum/Ulnem:
SKOOKUM

Markings that do not appropriately identify the manufacturer:
» China » Germany
» Holland » Japan
» Korea » Taiwan
» USA

4.0/12923e011.pdf 2
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Safe Lifting and Operating Practices

When preparing for the following types of lifts, follow the applicable criteria below. See the
Forklift Safety Subject Area for operating forklifts.

Lifts Using Cranes/Hoists with Rigging (Do’s and Don’ts)

Do:

Define the Load Path (the path and orientation the item will move in while it is
being lifted, and the location and orientation where it will be set down).

Choose lift equipment that is rated for the prescribed load.

Identify the characteristics (center of gravity, physical dimensions, weight, lifting
points, etc.) of the object(s) being lifted.

Know the rigging requirements before the lift is performed. (If unsure of the
rigging requirements, contact the Hoisting and Rigging Inspector or Plant
Engineering Rigging Supervisors).

Identify and avoid potential pinch points (where an individual or a component of
the lifting equipment or load may be caught between two surfaces).

Consider load balance, load configuration, dimensions and attachment points.
Consult with a qualified person before wire rope clips are used to ensure that they
are applied correctly (for example that the U-bolt of the clamp is on the dead end
of the rope.)

Correct
U-Bolt of All Clamps
on Dead End of
Rope

Use properly fitted pins. Never replace or modify a manufactured lifting
component (for example, a shackle pin with a bolt in an eyebolt assembly.

Keep shackles straight for maximum capacity. (In effect, prevent the load, as
applied to the shackle, from creating an eccentric force or bending moment on the
shackle body.) Under certain conditions, this type of loading may cause the legs
of the shackle to open up. Centralize the load being hoisted on the pin by using
suitable washers or spacers.
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Packings Hook

SHCR
Good Practice
Pack the Pin
with Washers
to Centralize
the Shackle

. Know how the manufacturer intended the eyebolts to be used when they are
permanently installed on equipment. It is possible that the manufacturer may only
have intended to lift part of the equipment.

o Use shoulder eyebolts only, and derate them accordingly, depending on the angle (angle
of the load path) of the corresponding connecting sling or wire rope.

Correct for Shoulder Type Eye & Ring Bolts
Providing Loads are Reduced to Account for Angular Loading

Ensurethat Ensure that

Hut Must Bolt is Tapped Hole

be Properly  Tightened is Deep

Torgued into Place Enough
. Seat shoulders uniformly and snuggly against the surface on which they bear.
. Pad slings used around sharp corners to minimize damage.
. Understand, use, and obey all hand signals.

6.4/12916e011.doc 2 (04/2010)



Seat the load, sling, or lifting device in the bow! of the hook.

Secure and balance the load in the sling or lifting device before it is lifted more
than a few inches.

Minimize swinging by bringing the hook over the load appropriately.
Seat the rope in the drum rope grooves and in the sheaves.

Inch powered hoists slowly into engagements with loads.

Use dynamometers for weight indication only.

Stand clear of the suspended load at all times.

Contact ends-stops and other carriers with caution.

Stay clear of an energized crane and remain a safe distance away.

Keep the load balanced while in a basket hitch to prevent slippage.

Store wire rope slings in an area that does not subject them to mechanical
damage, corrosive action, moisture, extreme heat, or kinking.

Don’t: (Using Cranes/Hoists with Rigging)

Use hoists for side pulls, except when specially authorized to do so by a cognizant
facilities engineer.

Cause the hoist to lift, lower, or travel while anyone is on the load or the hook.
Carry loads over people.

Leave an attached load unattended. Land the load before leaving it.

Reverse direction quickly.

Suddenly accelerate or decelerate the moving load.

Contact any obstruction.

Use a dynamometer as a rigging device unless it has been certified for that
application.

Operate hoisting and rigging equipment when physically or otherwise unfit.
Attempt to use, repair, or adjust hoisting and rigging equipment that needs
maintenance or repair.

Use screw pin shackles if the pin can roll under the load and unscrew.
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Poor Practice

Hever Allow Shackle

to be Pulled at an

Angle, the Legs

will Open Up
Use wire rope clamps (clips) to fabricate wire rope slings except when the
application of the sling prevents the use of a prefabricated sling or when the
specific application is designed by a qualified person and according to the
manufacturer’s recommendations.

Note: Slings fabricated using wire rope clamps must be derated to 80% of the rated capacity
when used. The nuts on the clamp must be checked periodically and re-torqued to the
recommended value to maintain the efficiency rating.

Incorrect 1 Incorrect
Do Hot Stagger U-Bolt of All Clamps
Clamps on Live End of
Rope

Use slings made with wire rope clips as a chocker hitch.

Use hoist rope that is kinked.

Use multiple part lines that are twisted around each other.

Use damaged slings.

Shock load.

Put any part of the body between the sling and the load.

Drag slings on the floor or over an abrasive surface.

Use end fittings of a sling to make chocker hitch.

Use nylon or polyester slings at temperatures above 180 degrees F.
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o Use nylon or polyester fiber slings in Radiation Areas.

o Use synthetic web slings that incorporate aluminum fittings where fumes, vapors,
sprays, mists of acids, or caustics are present.
o Use synthetic web slings where there is extensive exposure to sunlight or

ultraviolet light.

Operating Shop Cranes (Do’s & Don’ts)

Do: (Operating Shop Cranes)

o Before moving the load, lower the boom and the load to the lowest possible point.
o Use the shop cranes only on hard, level surfaces capable of sustaining the load.

Caution
Use on other than hard, level surfaces can result in shop crane instability and possible loss of load.

e Make sure the load does not drop suddenly or swing during transportation.
o If safety is in doubt, consult with the responsible management before operating the shop
crane.
o Post or barricade to restrict entry of unauthorized personnel in the immediate area (about
30 inches) around the shop crane if it is necessary to leave a suspended load unattended.
o If there is a tag, sign, or lock on the shop crane, the operator must:
o obey facility-specific lock and tag procedures
o promptly report any known defects, needed adjustments or repairs to the
equipment custodian
o check that operating controls are readily visible and accessible, not creating any
pinch points, sharp edges, or snagging hazards to the operator.

Don't: (Operating Shop Cranes)

o Engage in any practice that will divert attention while actually operating the shop crane.

o Operate equipment when physically or mentally unfit.

o Load the shop crane beyond its rated capacity (except for proof tests) for each specified
boom.

o Attempt to operate the shop crane if it is locked/tagged out.

o Operate a shop hoist without a throat-latch.
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Standard Hand Signals
for Mobile Cranes

Mobile Crane Hand Signals

Use Main Hoist Use Whipline Raise Boom

Raise the Boom Lower the Boom

|
LowerBoom  Move Slowly | \wertheLoad Raise the Load

Travel
Dog Everything (Both Tracks)

Extend Boom Retract Boom
(One Track) Extend Boom Retract Boom (One Hand) (One Hand)

N ¥
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Standard Hand Signals

for

Overhead and Gantry Cranes
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Weather Factors

Weather conditions can adversely affect lifting activities. They need to be thoroughly considered both during
the planning and execution of a lift. Special efforts may be required to ensure adequate warning is provided to
avoid a sudden storm disrupting a lift in progress.

WIND

A great deal of judgment is required when assessing when it is too windy to continue lifting operations. Most
crane manufacturers have some recommendations concerning the maximum permissible wind speed/gust, or
how to derate the crane under windy conditions, since their load charts assume no wind at all. If there is no
information on the load chart or in the operating manual instructions, the crane manufacturer should be
consulted, and the maximum allowable wind speed/gust and derating information posted conspicuously in the
cab or right on the load chart.

Note: In the absence of manufacturers’ specific written advice, seriously consider postponing the lift if the wind
speed/gust is in the range of 15-20 mph (7-9 m/s). Above 20 mph (11 m/s), the lift must be canceled. When the
craning operations have been postponed due to high wind/gust conditions loads must be landed and secured, the
boom must be stowed and the following must be met prior to resuming operations.
e Wind conditions must be monitored by the BNL Meteorology Services web site or contacting the Upton
NY Weather Bureau.
e There must be no immediate threat (enough time to secure all loads and stow the crane, 30-45 minutes),
of wind speeds reaching the 20 mph reading.
e These wind speeds will be recorded at 30 ft. above open ground or by the 10 meter height of the BNL
tower.

Some of the issues to consider when faced with windy weather conditions are
e The geometry and shape of the load
Is there a large area exposed to wind loads? How difficult will the load be to control if a gust of wind
catches it?

e How high is the load to be lifted?
Wind speed generally increases with height.

e Backward stability.
Backward stability can be a problem when the wind is from the front and the boom is high.

e Wind from behind a crane.
Wind coming from the rear of the crane can cause the load to be blown away from the crane, increasing
the radius and decreasing the crane capacity.

e Wind from the side of a crane.
Wind corning from the side can put a load on the side of the boom and blow the load off vertical; which,
in turn, can place an additional side load on the boom. In the United States, most booms are designed for
a 20 mph (9 m/s) wind velocity on the side of the boom, plus a side load equal to 2% of the rated load.

e Operating a crane between structures.
Operating a crane between buildings or process equipment under windy conditions can be hazardous due
to the “wind tunnel” effect. As air blows around obstructions, there can be local areas of increased
velocity that may exceed the safe lifting limit even though the general wind speed is not a problem. A
wind speed indicator (anemometer) fixed to the boom point is a good idea under these conditions.
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COLD WEATHER

Extremely cold weather can negatively affect crane and lifting operations. When temperatures drop below 10°F,
appropriate consideration should be made with respect to shock loading, crane hydraulics, and possible derating
of the crane (consultation with the Plant Engineering Division’s Crane/Hoisting & Rigging Inspector and/or
Plant Engineering Division’s Rigging Supervisors is required). The following is a listing of cold weather lifting
restrictions:

TEMPERATURES PRECAUTIONS
-5°F (-15°C) to -22°F (-30°C) | Avoid impact or shock loading of crane and
rigging.
Operations involving hydraulic cranes should be
conducted with due regard to potential failure of
hydraulic components.
For critical lifts, cranes should be derated by
25%.
The effect of wind chill on operators, riggers,
and signal persons should be considered. Lifting
should be halted if these personnel are unable to
operate efficiently and safely.
-22°F (-30°C) to -40°F (-40°C) | Cranes should be derated by 40% for all lifts,
and halting of all lifting activities should be
considered.
Below -40°F (-40°C) All lifting prohibited except for extreme
emergencies.

OTHER CLIMATIC CONDITIONS

Other weather conditions can create hazardous conditions for lifting. Rain, fog, or snow could obscure the load,
the signal person and/or the boom tip, making crane-lifting operations very dangerous. In addition, extreme
heat, heavy rain, snowstorms, or even heavy snow flurries can be distracting to those involved in the lifting
operation. It is important for those people to remain focused on the lift until the load is safety landed, and the
load is off the hook. During bad weather such as rain, snow or fog, stop operation and stow the machine. Wait
until visibility improves before resuming operation.

Crane booms can act as a lightning rod and great care should be taken to be aware of changing weather
conditions if a thunderstorm should suddenly develop. At the first sign of a thunderstorm (or at least of
lightning), lifting activities should be brought to an orderly close. The boom should be lowered and/or retracted
as much as possible, and personnel should leave the area. If the crane is struck by lightning, it should be
thoroughly inspected before being put back into service. The path of the electricity is difficult to predict and
there may be hidden damage (pitting) where arcs have occurred (often in bearings).

Heavy rain, especially if wind-driven, also can affect crane operations. Water can get into friction elements
(brakes, clutches, etc.) and render them inoperable. When these conditions exist on older friction-type cranes,
operators may have to “dry out” the brakes by lightly engaging the device enough to produce enough heat to dry
out the components.
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CRITICAL LIFT EVALUATION FORM (CLEF)

o Critical Lift
a Pre-engineered Lift

PERSON REQUESTING THE LIFT

Print Name Dept/Div. Date

PERSON IN CHARGE (PIC)
Print Name
PIC must be present during the entire CRITICAL LIFT and be QUALIFIED to resolve any
question or problems that might arise during the lifting operation.

DETERMINING FACTOR FOR CRITICAL LIFT
_____ Load is greater than 85% of mobile crane rated capacity, or greater than 90% of rated fixed crane
capacity (excluding proof tests of 100 to 125% rated capacity) , or greater than 50 tons.
___ Two or more cranes/booms are required or special hoisting/rigging equipment will be used.
__ Potential for release of radioactive/hazardous materials due to collision, or upset of load.
__ Damage that would result in more than 3 weeks or 30% delay to schedule, or monetary value damages

of $250,000 or greater.
OPERATING EQUIPMENT (mobile crane)
Type of Crane Manufacturer
Model No. Serial No.
Manufacturer Restriction for WIND SPEED __ (no lifts at wind speeds of 25 mph or greater)
Crane Equipped with Anemometer (if not, use BNL Weather Station)
Copies of Latest Annual Inspection Latest Calibration Date of Instruments __
Operator Licensed for Equipment Expiration Date
OPERATING EQUIPMENT (overhead cranes)
Type of Crane Manufacturer
Capacity Latest Calibration Date of Instruments
Date of Latest Annual Inspection Operator’s SAC Expiration Date

DESCRIPTION OF ITEMS TO BE LIFTED

HOW WEIGHT OF OBJECT OBTAINED
A. Certified Weight Scale Ticket #

B. Calculated Independently by More than One Source

1. Source Weight
2. Source Weight

C. Iflift is an existing item (being removed or demolished), the weight must be recalculated, taking into
account all modifications, including internal, as well as an Allowance for Scale, Sediment, Sludge, and
Insulation. Calculation Work Sheets SHALL be included in the LIFT PLAN and have a PE stamp or be
signed off by a QUALIFIED PERSON. (When weights are calculated, a 10% tolerance margin shall be
added. This value may be increased at the discretion of the Lifting Safety Committee).

D. Shipping Manifests Weight Manufacturer Data Weight
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CENTER OF GRAVITY (CG)
CG will be marked onto load, and a drawing included showing how it was determined.

DESCRIPTION & WEIGHT OF ALL RIGGING EQUIPMENT & CRANE ATTACHMENTS
Type of slings Rated Capacity Weight

Shackles

Lifting Rings/
Eyebolts
Riggings Hooks
Load Block/Jib
Spreader Bars/Below the Hook Lifting Devices Rated Capacity Weight
(Must comply with ASME B30.20 Standard for Design, Testing, and Appropriate Markings)
200 % PROOF TEST DOCUMENTATION FOR BELOW THE HOOK RIGGING:

WEIGHT OF OBJECT, RIGGING EQUIPMENT, & CRANE ATTACHMENTS

Source Total Weight
EQUIPMENT AND LIFT RELATIONSHIP

A Maximum Operating Radius:

B. Planned Operating Radius:

C. Allowable load at maximum lift radius anticipated (from Load Chart):

D. Ratio of Lift to Allowable Load:

E. Clearance between Boom & Lift:

F. Clearance to Surrounding

Facilities/Utilities:

G. Clear Path for Load Movement:
STABILITY OF GROUND AREA

A Soil Bearing Capacity: Source:

B. Mats Required: Size & Number:

C. Underground Utilities Location:

D. Ratio of Soil Bearing Capacity to Actual:

LIFTING OPERATION

A detailed drawing, to scale, MUST be included showing the Set-up Area, Lifting Area, Load
Placement Area, and Sling Attachment Points w/sling angle reduction factor. A documented Critical Lift
Plan or Pre-engineered Lift Procedure, as applicable, shall be included.

INSPECTION OF CONTRACTORS EQUIPMENT
All contractors' Lifting and Rigging Equipment must be inspected before being brought onto the
BNL Site by BNL Hoisting & Rigging Inspector: Contact: John Hynan: (631) 344-5456

LIFT APPROVAL SIGNATURES
Professional Engineer/ Qualified Person:
Person in Charge (PIC) (Critical Lift):
Operator of Equipment (Critical Lift):
Responsible Manager or Designee:
Lifting Safety Committee Recommendation: Approve: Disapprove:
LSC Committee Chair:

FINAL APPROVAL SIGNATURE:
Deputy Director for Operations
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PRE-LIFT MEETING
Date: Time: Location:
LIST OF ALL ATTACHMENTS
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Choose and complete the applicable load test report.
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Wire Rope Sling Inspection and Load Test Report
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Brookhaven National Laboratory
Overhead Crane Monthly Inspection Checklist

1. Daily/pre-use inspection performed prior to start of monthly inspection

2. Check BNL Inspection Tag for current inspection date. If date has expired or tag is missing or is illegible, remove equipment from service

3. Lower Load Block to its lowest position (just above floor level).

4. Check for any condition that could result in an appreciable loss of strength (loose hardware, damaged hook, damaged chain or rope).

Wire Rope: Check hoist rope, including end Load Chain: Check hoist chain including end | Load Hook: Check load hook for cracks, deformation,
connection for significant wear, kinking, connection, for excessive wear, twist, distorted | latch engagement, damage from chemicals or heat.
crushing, birdcaging, corrosion or broken wires. | links interfering with proper operation. Also check hook attachments and hardware.

Date Inspected By Sat. Unsat. N/A Sat. Unsat. N/A Sat. Unsat. N/A

Comments:

ANNUAL INSPECTION DUE DATE:

Note: Report any category resulting in an unsatisfactory condition to the Dept./Div. Supervisor or then BNL Hoisting & rigging Inspector (X:5456). (To determine whether they constitute a safety hazard and whether the crane should be removed

from service).

Manufacturer: SN: BLDG #: Equip. #

Capacity:

6.3/12926e011.pdf 1

(03/2010)




Brookhaven National Laboratory
Rigging Plan Worksheet

Building #: Work Location: Job #:

Project Title: Project Engineer:

Note: Rigging Plans are to be submitted to the BNL Hoisting & Rigging Inspector for review and
approval at least 4 working days prior to the lift. All lifting equipment and operations must be
conducted in accordance with applicable DOE, ANSI and OSHA Standards.

Mobile Crane Operations:

Descriptive Drawing - Sketch w/measurements of pre- and post-lift locations any
encumbrances/clearances, crane capacities at working radius, impact on utilities (contact MMC @ ext
2468) include protective measures where required.

Crane Operators:

Licensed by the NYS Dept of Labor, or a Nationally Recognized Certifying Organization, recognized
by Federal OSHA (i.e. NCCCO, CIA). Qualified for the specific type of equipment to be used.

Mobile Crane Inspection Documentation:

Include copies of the crane load charts (as planned set up), plus documentation of latest crane inspections
(annual & monthly) along with rigging plan.

Total Weight of Lift: (includes load weight, all rigging equipment, & load block)

Description of Material to be Lifted w/Dimensions & Center of Gravity:

Tag lines and locations of attendants:

Pre-lift Meeting - Documented, attendees, content:

Qualified Signal Person (CFR 1926.1428):

Qualified Rigger (CRF 1926.1404):

Designated Person In Charge (PIC):

Communication and Signals (CFR 1926.1419-20-21) - Hand signals, emergency signal, voice communication.

Describe Method of Accomplishment - provide a written description of the operation. All
lifting operations must be conducted in accordance with ANSI standards and the DOE and
OSHA requirements.

7.0/3507¢011.pdf 1 (08/2012)



Equipment List

Equipment Type | Quantity | Dimensions | Capacity | Configuration | Weight
(size) (WLL) (Hitch Used) of Lift

Slings:
(ASME B30.9)

Rigging Hardware:
(ASME B30.26 - shackles, eyebolts, rings etc.)

Below the Hook Lifting Devices:
(ASME B30.20 - spreader bars, vacuum /magnetic lifters etc)

Manual Chain Hoists:
(ASME B30. 19 HCH/B30.21 come-alongs, load positioning device)

Mobile Crane:
(ASME B30.5/0SHA1926.1400)

Cribbing/Shoring/Matting

(outrigger matting min = hardwood or equivalent 3 X’s sq. ft. of pad dia.)

Transportation Vehicles:

7.0/3507¢011.pdf 2 (08/2012)




Equipment List Type | Quantity | Dimensions | Capacity | Configuration | Weight
(size) (WLL) (Hitch Used) of Lift
Roller/Skates:
Jacks:
PPE/Hazmat:
I (PIC): ensure that all rigging hardware and slings will be in

accordance with OSHA 1926; & ASME B30 Standards for design, markings, inspection and testing.

Submitted By:

Reviewed By:

Approved: Yes No

Date Submitted:

Date Reviewed:

REASON FOR REJECTION:

7.0/3b07¢011.pdf

(08/2012)
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