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ELECTRICAL CRANE INSPECTOR STUDENT GUIDE

INTRODUCTION

Course Description

Electrical Crane Inspector is designed to acquaint electrical
crane inspectors with Navy requirements for the safe inspection
of electrical components on Navy cranes and provide a
knowledge base on which to build upon with on-the-job
experience. Topics include specific documentation
requirements for inspection and record keeping. Prerequisite:
NAVFAC P-307 Crane Electrician Course.

Toprics COVERED

o

AT

MEMAGEMENT OF
WEGHT HANDLNG

ECLIFLENT

Electrical Crane Inspector covers NAVFAC P-307 familiarization, basic electrical safety,
National Electric Code for electrical installations relating to cranes, electrical theory and tips
for maintaining, troubleshooting, and repairing AC and DC generators, motors, and

controllers.

ELECTRICAL CRANE INSPECTOR MODULES
Modules presented in this course include:

NAVFAC P-307 Electrical Inspections 1
NAVFAC P-307 Electrical Inspections 2
Basic Inspection Techniques

Rotating Equipment Inspections
Controller Inspections

Associated Equipment Inspections

REFERENCES

References and support materials for this course can be located and obtained from the

course reference area. Click the “Reference” button above the content screen to view

and/or print supporting materials.
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ELECTRICAL CRANE INSPECTOR STUDENT GUIDE

NOTES
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ELECTRICAL CRANE INSPECTOR STUDENT GUIDE

NAVFAC P-307 ELECTRICAL INSPECTIONS 1

Inspections
NAVFAC P-307 covers inspection requirements in Sections 2, 3, and 5, and gives
examples of inspection attributes and sample forms in Appendices C and D. Inspections
are performed at frequencies required by NAVFAC P-307. [T I
Inspections shall consist of observing the functioning of T i
components and parts before, during, and after operation.
Examination shall be by sight, sound, touch, and as
necessary, instrumentation, nondestructive testing, and
disassembly.

Inspection Safety

Primary emphasis during inspections shall be given to ensure maximum safety by
maintaining all load bearing and load controlling parts and operational safety devices in a
safe and sound working condition. Inspectors shall not engage in calculated risks or
depend on their judgment alone where there is a doubt in their mind regarding a
guestionable condition. Questionable conditions of load bearing and load controlling parts
and operational safety devices shall be referred immediately to the activity engineering
organization and, if necessary, to the certifying official for resolution. Contact the Navy
Crane Center for engineering assistance if necessary.

Specification Record Forms

Maintenance inspection specifications sample forms are identified in NAVFAC P-307
Appendices C and D for crane Categories 1, 2, and 3. These prescribe the type of
inspection (A, B, C, or annual), the components and parts to be inspected, and the
inspection action. The extent of disassembly shall be as noted. Each activity shall develop
Maintenance Inspection Specification and Record or MISR forms in accordance with the
sample formats shown in Appendices C and D. For unique items not covered, additional
inspection attributes shall be included. Inspection Specifications forms for Category 4
cranes shall be developed by the activity based on applicable portions of Appendix C and
as recommended by the OEM.
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ELECTRICAL CRANE INSPECTOR STUDENT GUIDE

Maintenance Inspection Specifications

Here is an example of the Inspection Specification sheets from the NAVFAC P-307
Appendix C. Appendix C has the specifications for Category 1 cranes. Appendix D has
the specifications for Category 2 and 3 cranes. As

you can see, the item specifies a particular Maintenance Inspection Specifications
component of the crane; for example, controllers, MANTENANCE WSPECTION SPCITICATION AND RECORD

and then explains the details of the inspection - ——
attributes

» Appendix C for Category 1
» Appendix D for category 2 and 3

SPECIFICATION DATA SHEETS » Each sheet specifies inspection

Each activity shall augment the specifications
noted above with specification data sheets. These
shall contain all guidance and technical information
needed by inspectors in checking for wear,
adjustments, settings, and tolerances during
inspections. This information shall be extracted
from OEM's technical manuals and other
authoritative technical sources. Measurement locations for verifying settings shall be
clearly identified.

Brake Data Sheels

Brake Data Sheet

T T Here is an example from NAVFAC P-307 of a brake

~___ -~~~ specification data sheet. It contains all the pertinent data

[_ ) i i s o ., necessary for a thorough inspection of the brake. It includes
information such as torque spring length, armature air gap,
and lining thickness. Notice that there are enough spaces on
the form for nine different brakes. If your crane has more than
this you would use two forms.
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ELECTRICAL CRANE INSPECTOR STUDENT GUIDE

Inspection and Corrective Actions

Inspection conditions and corrective actions must be documented. MISR forms shall be
used to record conditions at each inspection. These shall be filed in the equipment history
file. All inspection conditions shall be recorded as satisfactory, unsatisfactory, or not

applicable. Where measurements are specified or required for acceptance, the actual
readings shall be recorded.

Deficiency Reports

Deficiencies (and corrective actions) to load bearing and load controlling parts and
operational safety devices shall be documented. Deficiency reports must be filed in the
equipment history file. Shown is a sample of the form used to report deficiencies to the
Navy Crane Center. Deficiencies include failure or malfunction of equipment, improper
engineering, inspection, or maintenance procedures, and major or unsafe discrepancies
between design drawings and equipment configuration. This does not include normal wear
on the equipment. In those instances where deficiencies are detected that have
applicability at other Navy activities, the Navy Crane Center shall be notified within five
days of the discovery. A summary report of the deficiency, including corrective actions
taken or recommended, shall be forwarded to the Navy Crane Center within 21 days.
Deficiency Reports

wcTm, P CY SEPORT AN

i, L |+ Must be filed in Equipment

m—— - wesme——ww— History File
et wrsessenss i * MUst be filed with the Navy
—— - Gtane Centerifitafiects —\m shall be identified on the
Beoonracr mnent of the condition observed.
or replacements of items shall be
te document be identified on the
S— mnent of the condition observed.

MAINTENANCE INSPECTION SPECIFICATION AND RECORD
FOR CATEGORY 1 CRANES
S —— UNSATISFACTORY ITEMS sHeeT OF

I’ a1
O ALED [ MAMEATEEY CEAE ALT D
PR B ARAT A O G SEECHE D TR

SCRIBE [TEMS FOUND UNSATISFAC TORY AND LIST SRO MUIBER ISSUED FOR CORREG TIVE ACTION. SIGN AND DATE -
AT THE DEFICIENCY HAS BEEN CORRECTED OR ACCEPTED AS 13, IDENTIFY DEFERRED ITEMS BY ANNGTATING A D7 |
ILOCK. {SEE SECTION 2 FOR RECUIREMENTS FOR DEFERRAL OF WORK.}

Deficiency SRO Na. esification of Camectian
{Signature and Date
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Replacement Parts

Replacement parts are a concern when doing crane repairs. Replacement load bearing
and load controlling parts and safety devices shall be identical to those of the original
design. Where circumstances require substitution of either material or design
configuration, such matters shall be approved by the activity engineering organization, or
by the Navy Crane Center.

Re-Inspection

Re-inspection is sometimes required for work done. Where the
adjustment, repair, or replacement has been performed
satisfactorily and the original unsatisfactory condition eliminated,
the inspector shall sign the repair document to verify actions
taken have corrected the reported deficiency. Re-inspection
shall include an operational test, where necessary.

DEFERRAL OF WORK

Some work may be deferred to a later date. Major deficiencies shall be corrected prior to
annual or biennial certification. If it is not practical to complete other work to load bearing
and load controlling parts and operational safety devices, such work may be deferred upon
approval by the certifying official. Engineering justification for deferral shall be provided.
Deferred work shall be completed prior to the next annual or biennial certification unless
further deferral is approved by the certifying official.

EQUIPMENT HISTORY FILE

Each activity shall establish and maintain an individual equipment history file on each
crane. The equipment history file, or history jacket as it's commonly called, shall contain
the documentation discussed in NAVFAC P-307, section 5. The files shall be made
available to government oversight agencies (e.g., OSHA, Navy Crane Center) upon
request. The equipment history file shall contain the documentation which we will discuss
next.

MAINTENANCE INSPECTIONS

The minimum record retention requirements for Type A Inspection documentation is to
keep the latest inspection document plus the previous two inspection documents (if on a
calendar basis) or the latest plus the previous two years (if on an engine hour operating
basis). For Type B, Type C, and Type Annual Inspections, the latest inspection document
plus one previous inspection document will be retained.
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OPERATOR’S DAILY CHECKLIST
The current and previous month's ODCLs shall be retained on file.

Operator's Daily Checklist

+ Current month plus previous manth

SHOP REPAIR ORDERS

Shop Repair Orders (SRO) or other repair documents must be included. SRO'’s for repairs
to load bearing/load controlling parts and operational safety devices must be included and

kept in the record for seven years. Repairs to all other components must be left in the
record for one year.

* WORK DOCUMENTS INVOKING CRANE ALTERATIONS

G All crane alteration documentation, including approval, installation, and
<o certification paperwork, whether approved by the local activity or by
= Navy Crane Center, shall be kept in the equipment history file for the
life of the crane.

NON-DESTRUCTIVE TEST REPORTS
The latest Non-Destructive Test Reports for any component must be included.
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Crane Condition Inspection Record - CRANE CONDITION INSPECTION RECORD
o ) il w The current (and interim’s) Crane Condition Inspection Record plus
the previous annual record must be included.

CERTIFICATION OF LOAD TEST Cortification of Load Test
The Certification of Load Test for each crane must appear in the history —————
file. Include the current with any interim’s and extensions plus one

previous annual certification.

Third Party Cestifications

ENATAC THIRD PARTY C.ERTIFICATIONS' o
_ : For cranes which require Third Party Certifications: The current plus
one previous certification must be included.

Wit Rapd Records

[iasm s o

WIRE ROPE RECORDS e
For new cranes and for replacement wire rope on existing cranes, PR—
the history jacket must include the latest Wire Rope Breaking
Strength Certification Record. This is the rope manufacturer's
certification that the rope meets the published breaking strength, or
the actual breaking strength of a sample taken from the reel and
tested. For cranes used in cargo transfer operations, certification
of actual breaking strength is required.
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DEFICIENCY REPORTS
Deficiency reports for load bearing or load controlling parts or
operational safety devices must be maintained for seven years.

Purchase Coniracts

ey

Accident Reports

Crane Accident Reports are kept in the history file for 7 years.

Training Only

CRANE ALTERATIONS

All crane alterations, whether approved by the local activity or by
Navy Crane Center, shall be kept in the equipment history file for the
life of the crane.

Deficiency Reports

Bepar astn AR

e fammmir Qe

PURCHASE CONTRACTS
Any purchase contracts for the crane shall be retained in the history
file for the life of the crane.

Accident Reports
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Hook Base Measurement Hook Base Measurement

Hook Base Measurement must be included in the history file and is
kept for the life of the hook. Hooks must be marked and measured
before installation to provide this base measurement. When
measured as part of the annual certification, the new measurement is
compared to the base measurement on record.

Lifts Exceeding Capacity

Lifts Exceeding Capacity

Records of any operational lifts made which exceed the rated crane
capacity must be kept in the Equipment History File for the life of the
crane. The crane must not be overloaded without Navy Crane
Center approval. Requests must verify that there are no other safer
means available (including leased equipment) to make the lift.

Specification Data Sheets

o - Specification Data Sheets
W - ——-|-——- - Specification Data Sheets must be kept for the life of the
| crane. This will allow brake readings and other
| ) et e measurements to be compared with the original
o i o specifications.

. .Kept fa.' the life of l.hc crane :

Crane Acceptance Test
The records of the original Crane Acceptance Test shall be
maintained for the life of the crane.

Ancillary Equipment Procedures

The manufacturer’s instructions for the operation of ancillary
equipment, (for example how to correctly set up a fly away jib)
should be kept with the Equipment History File for the life of the
crane.
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Roller Clearance Standard e My ClancoiSs Dol B RIE 0
The ‘crane-roller-clearance-data-standard-of-acceptance’ ol o L Ll TR
for balance deck design cranes shall be kept in the .

equipment history jacket for the life of the crane.

Slewing Bearing Clearances

P —p Slewing Bearing Clearances
e The bearing clearance readings for the slewing bearings
' shall be maintained for the life of the bearing.

OIL OR VIBRATION ANALYSIS DATA
Results of oil or vibration analysis shall be kept for the life of the component. When tests
like these are done, the first set of test data becomes the baseline to which subsequent
test data are compared to determine if detrimental wear is taking place. Note: The same
equipment or process should be used each
time to be sure that results will be valid. An
alternative to these tests is an inspection
report of the internal gears of the

component, which will involve disassembly. -

I—lli-j‘gj"

L ]
" N
oo L)

FLOATING CRANE HISTORY FILE

The equipment history file for floating cranes must include: the
latest Material Inspection Report (per OPNAVINST 4780.6) and
includes any waivers of depot availability. The crane portion of a
floating crane is handled like any other crane, but the barge is a
naval vessel and there are special requirements for dry-docking,
hull fitness inspections, void inspections and so forth.
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Coupling Alignment Data COUPLING ALIGNMENT DATA
The equipment history file must also include coupling alignment
data. The latest alignment data must be on file.

REVIEW AND SUMMARY

This module covered: Requirements for performing crane maintenance inspections,
requirements for documenting crane deficiencies, and the records required for the Crane
History File.
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NOTES
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NAVFAC P-307 INSPECTIONS 1 MODULE EXAM

Online exam questions may appear in a different order than those shown below.

1. Which document augments maintenance inspection forms with additional technical data
and specifications?

A. technical foot notes

B. data entry forms

C. naval technical review pages
D. specification data sheets

2. Which of the following will NOT be found in the Equipment History File?

A. certification of load test

B. crane location record

C. non-destructive test reports

D. Crane Condition Inspection Record

3. Where in NAVFAC P-307 would you find the electrical inspection requirements for a
bridge crane installed at a Navy Shore Activity?

. Appendix A
. Appendix B
. Appendix C
. Appendix D
. Appendix E

mooOmo>»

SN

. What determines the minimum items to be inspected during the crane inspection?

. your own good judgment and experience

. the Maintenance Inspection Specification Record (MISR)
. past inspections and problem areas

. written guidance from the certifying official

o0Ow>

o

NAVFAC P-307 specifies which of the following for crane inspections?

. type of inspections

. all listed inspections

. frequency of inspections
. required documentation

o0Ow>
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6. Which of the following will NOT be found in the equipment history file?

. Crane Operator’s Daily Checklist

. Crane Operator’s Monthly checklist

. Maintenance Inspection Specification and Record
. Shop Repair Orders

. Crane Operator’s Log Sheets

mooOwo>»

7. Which of the following will NOT be found in the Equipment History File?

A. purchase contracts

B. deficiency reports

C. list of applicable drawings
D. crane alterations

E. crane accident reports
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NAVFAC P-307 ELECTRICAL INSPECTIONS 2

CRANE CERTIFICATION PROGRAM

Navy shore activities that possess WHE shall have a WHE certification program. The
commanding officer is responsible for ensuring safety within the activity. He/She shall
designate the WHE certifying official(s) who shall ensure the activity's WHE is inspected,
tested, and certified in accordance with NAVFAC P-307. Certifications shall be based on
the condition inspection and load test as prescribed. These inspections and tests shall
be performed by technically competent inspection and test personnel under the direction
of a designated test director. Upon successful completion of the condition inspection
and load test, a Certification of Load Test and Condition Inspection shall be signed by
the test director, inspection personnel, and the certifying official.

INSPECTION AND TEST

The purpose of the condition inspection is to ensure that the overall structural,
mechanical, and electrical components of the equipment have been maintained in a
safe and serviceable condition and are functioning properly. The purpose of the load
test is to ensure by controlled operation with prescribed test loads that the equipment is
capable of safely lifting and moving the rated load through all design motions.

ANNUAL CERTIFICATION

The certification (for all crane categories) is valid for one year from the date of signature
of the certifying official. A crane shall not be used in service without a valid certification.
Except as noted, the certification process shall include a load test. Category 2 and 3
cranes shall be inspected, operationally tested (without load), and certified annually,
however, a load test shall be performed at every second annual certification, as a
minimum. For jib, pillar, pillar-jib, monorail, boat davit, and fixed hoist type cranes
assigned to a biennial certification program, the certification is valid for two years from
the date of signature of the certifying official. The certification process shall include a
condition inspection and load test. The certification shall so indicate when a crane is in
the biennial test program. For floating cranes (including mobile cranes mounted on
barges), as a condition for certification, the barge shall be determined fit for further
service as evidenced by a current material inspection report and documentation of a
current depot availability or an approved deferral of depot availability as required by
OPNAVINST 4780.6.
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INTERIM RECERTIFICATION

Interim certification is done based on the following: Re-certification is required when the
adjustment, repair, disassembly, alteration, or replacement of a load bearing part, load
controlling part, or operational safety device on a crane must be a load tested to verify
work performed. To determine if a load test is required, the component’s impact on
holding strength shall be assessed. If holding strength could be affected by the work
performed (i.e., failure to make the proper adjustment, repair, etc., could result in
dropping, uncontrolled shifting, or uncontrolled movement of the load), then a selective
inspection, load test, and re-certification shall be performed. This includes rotate and
travel components when the rotate or travel function may operate on an inclined plane,
such as the rotate function on floating and barge mounted cranes, and a trolley on a
luffing boom.

RE-CERTIFICATION NOT REQUIRED

Re-certification is not required when the adjustment, repair, etc., of a load bearing part,
load controlling part, or operational safety device does not require a load test for
verification of satisfactory work but requires only an operational test. This includes work
performed on rotate and travel brakes, friction clutches, and travel components where
the load travels in a horizontal plane. Work documents for all such work shall be
approved by a designated inspector or the activity engineering organization prior to
starting the work. Work documents shall include a requirement for an operational test.
All completed work shall be inspected, and the operational test witnessed, by a
designated inspector. These requirements do not apply to routine maintenance,
servicing, or adjustments on diesel engines or generators recommended by the OEM,
however, the re-inspection requirements of NAVFAC P-307, section 2 apply. After all
the work is completed. and prior to returning the crane to service, the work document
shall be signed by the chief engineer or the certifying official.

VOIDING OF CERTIFICATIONS

Here are the conditions which will void the certification of the crane. All certifications are
automatically void after one year (after two years for biennial certifications); after
exceeding the certified capacity during operation; upon discovery of a major deficiency;
or after an adjustment, repair, disassembly, replacement, or alteration of a load bearing
or load controlling part or operational safety device which requires a load test for
verification of satisfactory work.

Training Only 25 of 66



ELECTRICAL CRANE INSPECTOR STUDENT GUIDE

EXCEPTIONS

There are several exceptions to the rule about voiding crane certifications. The
following exceptions apply under very specific conditions; consult NAVFAC P-307,
section 3 for the full text. Some exceptions to this policy include:

o A deficiency, adjustment, alteration, etc., to one function will not necessarily void the
entire crane certification.

o Exceeding the certified capacity in a load test of a sample crane during a Navy
Crane Center WHE audit or during a third party certification.

o Extension of certification for emergent conditions.

« Controlled disassembly and reassembly of components for inspection [specific
conditions apply].

e Re-reeving of mobile cranes and installation of ancillary equipment [specific
conditions apply].

o Exception for continuance for productive service (i.e., recertifying the crane prior to
the expiration of the current certification and while the crane is in productive service
specific conditions apply).

o Re-calibration of indicating devices

EXTENSION OF CERTIFICATION

When an emergent or other contingent condition Extension of Certification

exists precluding the timely certification of a crane, - Emergent conditions

the Commanding officer of the activity using the +» Commanding Officer and Certifying Official approval
. e ) = Not to exceed 45 days

crane, with concurrence by the certifying official, may | . xunority shall not be delegated

approve in writing a temporary extension (not to - CCIR required

exceed 45 calendar days) of the current annual « Authorization must be filed in WHE history file

certification. Authority to extend a certification shall
not be delegated. Before extending the certification, the crane shall pass a complete
condition inspection including functional testing through all motions at normal operating
speed. Each authorization to extend a certification shall be filed in the crane's
equipment history file. Note: Na