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CSA-121
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FM NAVCRANECEN LESTER PA//09//

TO AIG ZERO ZERO ONE FIVE FOUR

BT

UNCLAS //11262//

MSGID/GENADMIN/NAVCRANECEN LESTER PA//

SUBJ/CRANE SAFETY ADVISORY (CSA) 121, MICROPROCESSOR FAILURE ON /AVTRON
ADDVANTAGE-32 HOIST DRIVES// REF/AIMSG/NAVCRANECEN LESTER
PA/161602ZSEP2002// AMPN/REF A IS CRANE SAFETY ADVISORY 110, UNCONTROLLED
LOWERING OF WHIP HOIST.// POC/ANGELO HORIATES/GS/NAVY CRANE
CENTER/LOC:LESTER PA

/TEL:610-595-0505/TEL:DSN: 443-0505/TEL:FAX: 610-595-0748
/[EMAIL:HORIATESAG@NCC.NAVFAC.NAVY.MIL//

RMKS/1. The purpose of this CSA is to alert navy activities of a catastrophic failure on an
AVTRON addvantage-32 hoist drive. A private shipyard reported that a KONE crane utilizing the
subject drive for its auxiliary hoist failed causing a load to free fall approximately 18 inches to the
ground. The operator lifted the load and intended to stop to verify the load was balanced. When
the page 02 RULSBMR0284 UNCLAS //11262// hoist controller was returned to neutral, the load
lowered to the ground. The cause of the drive failure has been identified as a failed chip on a
microprocessor circuit board. This failure allowed the aux hoist brake to remain open even
though the controller was in the neutral position.

2. Activities are directed to determine if any of their cranes utilize AVTRON addvantage-32 drives.
If these drives are utilized in hoists, activities are directed to remove these cranes from service
until the local engineering organization has determined, with concurrence by Navy Crane Center,
that appropriate drive/control safeguards are in place to prevent loss of load control if the
microprocessor board fails.

3. For all other manufacturers' microprocessor controlled hoist drives, activities are directed to
determined within 120 days, with concurrence by navy crane center, that appropriate drive/control
safeguards are in place to prevent loss of load control if a microprocessor board fails. This CSA
does not apply to REVmont, craft, or Samsung 60 ton portal cranes, the Samsung 151 ton portal
crane, Navshipyd Norfolk 165 ton stiff leg derrick, or to Navshipyd Puget sound bridge cranes in
the controlled industrial facility. PAGE 03 RULSBMR0284 UNCLAS //11262//

These cranes have appropriate safeguards.

4. As noted in ref a, whenever the operator senses a loss of control, he/she should engage the
"emergency stop" or "power off" switch. Crane engineering and/or crane inspection should be
immediately notified. In addition, as specified in NAVFAC P-307 paragraph 10.13, upon initial
hoisting of the load, the rigger shall signal the operator to stop hoisting when the load becomes
completely suspended (i.e., lifted just enough to clear the ground) to ensure the load is properly
balanced and the brake is functioning properly.//
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CSA-121A

R 1408457 OCT 03 NavyCraneCenter

FM NAVCRANECEN LESTER PA//09//

TO AIG ZERO ZERO ONE FIVE FOUR

MSGID/GENADMIN/NAVCRANECEN LESTER PA//

SUBJ/CRANE SAFETY ADVISORY (CSA) 121A, MICROPROCESSOR FAILURE ON/AVTRON
ADDVANTAGE 32 HOIST DRIVES//

REF/A/IMSG/NAVCRANECEN LESTER PA/061700Z/JUNO3//AMPN/-//

POC/ANGELO HORIATES/GS/NAVCRANECEN/LOC:LESTER PA/

TEL:610-595-0505 EXT 125/TEL:DSN: 443-0505/TEL:FAX: 610-595-0748
EMAIL:horiatesag@ncc.navfac.navy.mil//

RMKS/1. The purpose of this CSA is to provide additional information and direction regarding
required safety features on microprocessor controlled cranes. Microprocessor controlled cranes
include adjustable frequency drives, flux-vector drives, inverter drives, digital dc drives, and any
other drives utilizing a microprocessor that controls the firing of silicon controlled rectifiers
(SCR’s) or insulated gate bipolar transistors (IGBT'’s).

2. BACKGROUND: REF A alerted navy activities of a loss of load control failure on an AVTRON
addvantage-32 hoist drive and directed activities to remove cranes equipped with these hoist
drives from service until the local engineering organization, with concurrence by navy crane
center (NCC), could determine that appropriate drive/control safeguards are in place. Additionally,
for all other manufacturers’ microprocessor controlled hoist drives, activities were directed to
determine, with concurrence by NCC, that appropriate drive/control safeguards were in place to
prevent loss of load control should a microprocessor board fail.

3. DEFINITIONS:
A. Closed-loop system is a drive system where there is motor shaft speed feedback to the drive
controller by a tachometer-generator, encoder, or resolver.

B. Open-loop system is a drive system where there is no motor shaft speed feedback to the drive
controller.

C. Torque proving is a drive feature that ensures adequate motor torque is available to suspend
the load before brakes are released.

4. DIRECTION: for all microprocessor controlled hoist drives, including NAVFAC P-307 Section
14 hoists and cranes, activities are directed to determine, with concurrence by NCC, that
appropriate drive/control safeguards are in place to prevent loss of load control should an internal
component in a microprocessor drive fail. This determination and NCC concurrence shall be
documented and permanently placed in the crane’s equipment history file. Previous
determinations shall be reaccomplished as a result of updated requirements.

5. Appropriate minimum drive/control safeguards are identified below:

A. “emergency stop” or “power off” pushbuttons must be wired to remove all power from the
motors and brakes.

B. Final upper limit switch circuitry must be wired to remove all power from the hoist drive motor
and brake(s) independent of the microprocessor drive.

C. Open-loop systems must utilize a mechanical load brake in the drivetrain.
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D. Closed-loop systems must provide torque proving. CSA-121A

6. For closed-loop systems, one of the following features is also required:

A. For cranes with one hoist brake, two independent drive outputs energizing separate brake
contactors, whose contacts are in series with the brake coil, are required to release the brake; or
an additional separate brake contactor independent of the drive whose contact is in series with
the drive controlled brake contactor.

B. For cranes with two hoist brakes, the secondary brake shall be connected to a different output
(within the drive or independent of the drive) from the primary brake.

C. A mechanical load brake in addition to the primary brake.
7. The following additional safety features should be considered:

A. A primary brake that has redundant operation independent of the drive (e.g., a brake operation
based upon a separate brake contactor energized through the master switch/pendant station or
“Deadman” contacts whose contact is in series with the drive controlled brake contactor).

B. A secondary brake connected to a different drive output from the primary brake.

C. A secondary brake whose operation is independent of the drive (e.g., a brake operation based
upon a separate brake contactor energized through the master switch/pendant station or
“Deadman” contacts).

D. An independent watchdog system monitoring the drive processor that has the capability to
apply the brakes and shut down the drive.

E. A supervisory control system (such as a programmable logic controller or computer),
independent of the drive, that monitors the inputs and outputs of the drive and has the capability
to apply the brakes and shut down the drive.

8. The action completion dates required by ref a are superseded by this CSA. The review
required by paragraph 4 shall be completed within 120 days of the issue date of this CSA. Cranes
that are not equipped with adequate safety features as described in paragraphs 5 and 6, must be
reconfigured by the next annual (or type “B”) pm after the review. Exceptions or waivers to the
requirements of paragraphs 5 and 6 shall be addressed on crane alteration requests.

9. As noted previously, whenever the operator senses a loss of control, he/she should engage the
“emergency stop” or “power off” switch. Crane engineering and/or crane inspection should be
immediately notified. In addition, as specified in NAVFAC P-307, Paragraph 10.13, upon initial
hoisting of the load, the rigger shall signal the operator to stop hoisting when the load becomes
completely suspended (i.e., lifted just enough to clear the ground) to ensure the load is properly
balanced and the brake(s) is functioning properly.

10. This CSA does not apply to Westmont, Craft, or Samsung 60-ton portal cranes, Navshipyd
Norfolk 165-ton stiff leg derrick and Samsung 151-ton portal crane, or Navshipyd Puget sound
bridge cranes in the controlled industrial facility. NCC and the local activity engineering
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organizations have evaluated these cranes. These cranes meet paragraphs 5 and 6 of this CSA
and are equipped with at least one of the additional safety features described in paragraph 7.

11. All new cranes including NAVFAC P-307 Section 14 hoists and cranes shall meet the
requirements of this CSA
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