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UNCONTROLLED MOVEMENT OF WASTE HOIST
INVESTIGATION REPORT
I.

SCOPE
As a result of the July 25, 1987 incident of two related
uncontrolled movements of the Waste Isolation Pilot Plant
Waste Handling Hoist and conveyance, an investigation board
was formed and convened on July 27, 1987. The investigation
board was tasked to investigate, to determine the cause or
causes of the uncontrolled movements, and to make
appropriate recommendations to prevent a recurrence.
The investigation included an analysis of the events that
led to the "freewheel" of the Waste Hoist drum and the
attached conveyance. Included in the analysis was a review
of the procedures that were followed, the manufacturer's
recommendations and directions for the use and repair of the
hoist, the warranty repair process, the quality assurance
process, the work control process, the design of the hoist
system hydraulics, testing of the manufacturer-provided
replacement parts, the operations and maintenance manual for
the hoist system, and interviews with the cognizant engineer
for the hoist repairs and the installation contractor
employees who were performing the warranty work. Event and
Causal Factors sequencing was used to determine the failure
mode with a Change Analysis providing the key investigative
direction.
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II.

SUMMARY
On July 25, 1987, at approximately 11:00 A.H. the first of

two uncontrolled movements of the Waste Handling Hoist
occurred. Representatives of Brinderson Construction
Corporation were in the process of replacing, under
warranty, a suspect malfunctioning valve in the hydraulics
system of the Waste Hoist. The valve had been identified
as a deficiency during pre-turnover testing. The valve
malfunctioning was considered a nuisance factor in that
excessive hydraulic fluid was being pumped to a (the)
standby tank during the operation of the hoist.
Approximately five percent (5%) of the fluid was being
vented to the opposite tank during operation. During the
operation of the primary pump, the fluid vented to the
secondary (standby) pump tank. Also, during the operation
of the secondary pump, the fluid was being vented to the
primary tank. A level switch in the primary tank
automatically switches to the secondary system when a low
hydraulic fluid level is detected in the primary tank. A
level switch in the secondary tank activates the Emergency
Stop (E-Stop) function of the hoist when a low hydraulic
fluid level is detected. Proper design of the system and
function of the shunting valve should vent the hydraulic
fluid only to the appropriate tank preventing a low level
condition developing during normal operation of the
hoist. Undesired activation of the E-Stop function of the
waste hoist ·is less than adequate system performance.
Administrative controls were being utilized to manually
switch the pumps to prevent inadvertent activation of the
E-stop function.
The manufacturer of the hoist system, Rexnord Inc., had
agreed, under warranty, to supply a valve that would
provide the desired function. A replacement valve was
provided to be installed, and on July 25, this work was
being done. The valve provided was of a different design
and manufacturer and minor modifications were necessary to
make the valve fit. However, to the persons doing the
work, all appeared to be in order with normal field fit
activities required. The replacement valve was installed,
electrical connections made and the pump system was
energized. At this time, the fluid from the secondary
tank was transferred directly to the primary tank. · The
system was deenergized and the electrical connections were
reversed and the system reenergized. At this time the
brakes were hydraulically released resulting in the first
uncontrolled movement or freewheel. The distance
travelled by the conveyance was approximately thirty (30)
feet. The system came to a halt on its own with the
brakes resetting. The system is designed to require 1200
pounds per square inch to release the brakes to allow
movement.
2

't'he brakes had apparently been released due to the impeded
flow of fluid through the valve which created back
pressure in the system. The pump system was deenergized
and the valve was removed from the system. The valve was
reexamined and the employees discovered that the valve
could be reversed and the alignment dowels in the base of
the valve would still fit.
At this time the valve was installed oriented one hundred
eighty (180) degrees from the first installation. As a
precaution, manual dump valves to the brakes were opened
and the normally open hydraulic valves that provide
hydraulic activation of the brakes were closed. The pump
system was reenergized and the second freewheel of
approximately three hundred (300) feet occurred. The
Brinderson employees and the engineer made every effort to
open or close valves that might have halted the freewheel
to no apparent effect. The personnel cleared the area
fearing the worst. Again, the hoist brakes set. At this
time the system was returned to the original
configuration, onsite QA was notified and callout
notifications were made to management and the
manufacturer.
An evaluation of the event was made, and on recommendation
of the manufacturer, the system was returned to operation
with the original valve reinstalled. Every effort was
made to return the hoist to the conditions existing before
the repair was undertaken. Preoperational tests of the
hoist were made with checks of systems affected. The
system was energized and r~1~ through operational tests
before it was released to service. These actions were
completed by approximately 9:00 P.H., on July 25, 1987.
See Figure 7 for Events and Causal Factors Chart.
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III.

FACTS
A.

SITE DESCRIPTION
The Department of Energy (DOE) is constructing the
Waste Isolation Pilot Plant (WIPP) in Southeastern New
Mexico to perform Research and Development on the
disposal of transuranic waste resulting from United
States defense activities. This project has been
authorized by Public Law 96-164. Certain radioactive
wastes (called transuranic waste) are proposed to be
permanently emplaced at WIPP.
The WIPP site is located approximately 30 miles
southeast of Carlsbad, New Mexico, over the Permian
Salt Basin. This 3,000 foot thick salt formation
extends laterally for hundreds of miles in all
directions from the site. The main storage area for
the waste is at a depth of 2150 feet below ground
level.
The project is nearing completion of the construction
phase and is scheduled to begin receiving waste in
October 1988.

B.

Organization and Responsibilities
1.

Organization
The DOE's Albuquerque Operations Office manages
the WIPP Project. The DOE WIPP Project Off ice
(WPO) fs responsible for project integration,
organization, and operational activities. Under
WPO direction, the following organizations
provide(d) scientific, engineering, and
construction support to the Project:
Sandia National Laboratories - provides overall
scientific support with emphasis on environmental
issues, site characterization, and experimental
programs.
Bechtel - provided architect/engineer services for
facility design and inspection for the waste hoist
system.
U.S. Army Corps of Engineers - provided facility
construction and construction management services
for the waste hoist system
The WIPP facility is managed and operated by the
Waste Isolation Division of the Westinghouse
Electric Corporation. The Waste Isolation
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Division will hereafter be referred to as
Westinghouse. See Figure 1. for the Project
Participant Organizational Chart.
2.

C.

Responsibilities
a.

DOE WIPP Project Office.
The DOE WIPP Project Manager has the overall
responsibility and authority for WIPP
activities. The WPO is staffed to provide
managerial direction and overview of all site
activities. See Figure 2 for WPO
Organization.

b.

Waste Isolation Division, Westinghouse
Electric Corporation.
Westinghouse is the Managing Operating
Contractor for the WIPP Project.
Westinghouse has the responsibility for
operating and maintaining facilities as
directed by the WPO., including the surface
and underground facilities at the WIPP Site
and the Trupact facilities and off ice spaces
maintained in the City of Carlsbad.
Westinghouse also acts as Construction
Manager for newly contracted construction as
may be directed by the WPO. See Figure 3 for
MOC Organization.

c.

Bechtel, as the architect for the WIPP
fi.;;:L'.. .:.~ Les ::.:.il'.>~.cacted to date prcvi..~ed t~~
facility design and insnection services. The
waste hoist design spec1f ications were
provided by Bechtel.

d.

The U.S Army Corps of Engineers provided
construction management services for the
Waste hoist and continues to be the
intermediary concerning items of warranty.
Brinderson Corporation contracted to the
U.S.A.C.E. for construction of the Waste
Hoist system. Rexnord Inc. subcontracted to
Brinderson for the design and manufacture of
the Waste Hoist System. Oil Gear
subcontracted to Rexnord to supply the Brake
hydraulic system parts to Rexnord
specifications.

Incident Details
Valve 45 (solenoid control valve #7 manufactured by
Racine),
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provided by the manufacturer Rexnord, was identified as
a deficiency in the pre-operational turnover testing.
Approximately five percent of the hydraulic fluid
vents/seeps into the wrong tank. The valve was
targeted by Rexnord as the source of this seepage.
After the valve had been determined during pre-turnover
testing to be malfunctioning, the spare parts inventory
valve was installed to determine if the installed valve
was defective. The replacement valve, also
manufactured by Racine, was determined to function the
same as the valve originally installed.
Rexnord provided, under warranty, a replacement valve
manufactured by Oil Gear to correct the venting
problem.
The Oil Gear replacement valve provided by Rexnord was
not accompanied with design engineering data,
installation instructions, or changes to parts list and
the Operations and Maintenance instructions to WIPP
Operations.
Blockage of the valve 45 with the hydraulic pump(s)
running provides, by design, a flow path for hydraulic
fluid to provide pressure to release (all) of the hoist
brakes.
The Hoistman's Emergency Stop button does not function
unless_ there is control power. Without control power,
all electrically operated valves move to the "failsafe"
position.
With control power to the Hoistman's console, the
Emergency Stop button activates valve numbers 25.1,
25.2, 25.3, and 25.4 which vent hydraulic fluid
pressure through valve 45 to the reservoir.
Blockage of the valve 45, with or without control
power, has the potential to release the brakes and
inactivate the electrically operated limit switches and
overspeed safeties designed into the system.
Valve 25.3 (and 25.1*) requires the Hoistman to operate
the controls to release the brakes for the valve to
provide a f lowpath for the hydraulic fluid-pressure in
normal operation. (*corresponding valve)
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Valve 25.4 (and 25.2*) requires the motor to generate
approximately 500 amps in the motor (torque proving) to
provide a normal f lowpath for the hydraulic
fluid-pressure. Conversely, if the torque proving is
not provided, the return line from the brake system is
open.(*corresponding valve)
The current (as of July 1987) Operations and
Maintenance Instruction Manual provided by Rexnord Inc.
indicates the valve installed with the valve spool
oriented in a 180 degree position to the actual
operation position.
Tests performed on the Oil Gear replacement valve
resulted in the valve spool being centered, blocking
the ports.
The Oil Gear valve was specified and provided by the
manufacturer with the pilot drain port plugged.
The porting arrangement on the Oil Gear valve, with the
exception of the blocked pilot port, provides flow per
the Operations and Maintenance Manual diagrams.
The counterweights weigh 104,000 pounds.
The conveyance weighs 66,000 pounds, plus the weight of
the workdeck that has been installed which is 10,000
lbs.
The brakes were released and the hoist did move.
The conveyance was located at the ~lne level 2,150 feet
below ground level, the position with the most
potential energy.
The brakes are designed to automatically apply under
the following circumstances:
1.

Power failure

2.

Loss of pressure in the brake operating system

3.

Excessive brake lining wear

4.

Overspeed

5.

Overwinding (overtravel)

7

By design, retardation is controlled when the
brake is applied under emergency conditions.
The brake furnished is a high pressure hydraulic
disc brake, spring applied and pressure released.
Two sets of brakes are supplied; each set consist
of three brake calipers with six disc brake pads.
Each set of brakes is designed to stop and hold
the design load.
The hydraulic fluid return for both sets of brakes
flows through valve 45.
New Mexico Hydraulics performed functional tests
of the Racine and Oil Gear Valves. These tests
were observed by Westinghouse personnel.
Functional tests of the Racine valve determined
the flow path of "P" to "A" when deenergized, and
"P" to "B" when energized. This is opposite of
what is shown in the current Revision F of the
hydraulic schematic in the Rexnord Inc. 0 & M
Manual. The Racine valve tested was in service at
the time of turnover of the Waste Hoist.
The Racine valve tested and the valve currently in
use have been in service during the test periods
and training conducted by Rexnord Inc.
representatives.
The test of the Oil Gear valve when deenergized
was from port 11 P" to "B" and when energized from
port "P" to port "A" as indicated correct in the 0
& M Manual. However when the solenoid was again
deenergized, the valve became centered and blocked
all flow paths.
Removing the plug in the Oil Gear pilot port
allowed the valve to operate and changed ports
when energized/deenergized, however the flow was
opposite to the Racine valve that is currently
functioning in the Waste Hoist Hydraulic system.
Valve 45 has no normal on/off role. Regardless of
the power situation, flow through 45 is assumed.
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IV.

ANALYSIS
A.

Background
July.25, 1987, repairs to the Waste Isolation Pilot
Plant Waste Handling Hoist were being effected.
Brinderson employees Bud Barnes and Curtis Kessler were
working on a warranty repair under the oversight of
Cognizant Engineer Al Varga representing the Managing
Operating Contractor, Westinghouse. The Warranty item
being replaced was the malfunctioning hydraulic return
Valve 45. The problem with the valve is that during
operation approximately five (5) percent of the
hydraulic fluid leaks by the internal parts to the vent
line to a hydraulic fluid storage tank. This venting
or leaking is to the second of two tanks, either the
primary tank or the secondary tank.
On

The brake system is hydraulically operated with
essentially two complete braking systems, either of
which is designed to support the design load of the
system. Redundancy in the braking system is intended
to provide a single failure "failsafe" braking system.
The one-line diagrams provided in this report show
mirror images in the braking system. There are two
sets of brakes, each consisting of three disc brake
calipers with six disc brake pads. There are also two
pumps with each capable of providing the hydraulic
pressure/flow necessary to operate both sets of
brakes. There are two hydraulic fluid tanks that
provide the volume to the two pumps, a primary tank and
a secondary tank. The primary tank has a safety
function installed that will switch to the secondary
system, both the secondary pump and the secondary tank,
should the primary tank sensors determine that the
fluid level is low. The secondary tank also has a low
fluid level sensor, however, when the fluid is detected
to be low, the sensor activates the emergency stop
(E-Stop) function.
The events on July 25 resulted from the combination of
conditions outlined above. Brinderson employees and
the Cognizant Engineer were in the process of replacing
the No. 45 valve. Although work authorization 87-1763
had been written, maintenance had elected not to
support the valve changeout, reportedly a management
decision based on employee overtime. As a result, the
Cognizant Engineer elected to "make do" with the
available manpower. Jim Ellet, the Mining Operations
Supervisor was contacted and completed the lockout
provisions that were required to deenergize the hoist
and the Construction group electrician, Tom Hackl~r was
utilized to make electrical connections. The Hoistman
on duty at the time was Jim Campbell. Thus the
9

technical requirements and paperwork for lockout and
deenergizing the hoist were accomplished.
The replacement valve was received on site during the
week of Jul~ 13. Al Varga visually examined the valve
in the warehouse receiving area on the 22nd and
subsequently showed the valve to Brinderson employees
on the 23rd. The tools and equipment were gathered and
on the morning of the 25th the replacement was begun.
Rexnord Inc. had provided the Oil Gear valve to
correct the Racine valve leakage problem. The
Brinderson employees and the Cognizant Engineer were
accomplishing the task on Saturday the 25th because it
was the only convenient "window" in the work schedule
to minimize impacts in other work and Project
Participant schedules of activities.
The morning of the replacement, the underground
employees were lowered on the Waste Handling Hoist and
the hoist was left positioned at the underground
station, 2150 feet below ground level. The hoist was
deenergized, locked out and replacement was begun.
There was no control power to the hoistman's console.
Everything appeared to be in order. The Oil Gear
replacement valve was "supposed to be" a direct
changeout with no modifications required. At least,
this was the belief of the employees doing the work.
However, a shim was required to be removed and
different length of bolts required to remake the
connections. The valve was examined and put into place
with the ports on the bottom of the valve lining up in
the configuration most corr.men to the valve being
replaced. See Photographs 6 and 8. The only
manufacturers instructions available were those in the
0 & M Manual. See Appendix 1. The personnel present
noted that the Oil Gear valve did have a plug in one of
the pilot ports. See Photograph 8. No additional
instructions, directions, or Engineering Design Data
were provided. Revisions to the 0 & M Manual were not
indicated to be necessary by the manufacturer.
Installation and electrical connections were made and
personnel were directed to remove the lockout and
energize the system. The system was energized, the
hoistman was instructed to start the standby hydraulic
pump motor from the hoist motor control panel (not to
be confused with the control power). The effect was
that the hydraulic fluid was "jettisoned" to the
opposite (primary) tank. The system was deenergized
and again locked out. Al Varga left the hoist house
for some reference material while the electrician
changed the wires to the solenoid valve. The system
was reenergized and again the pump was turned on with
the Cognizant Engineer absent. See Figure 5 for the
control valve configuration for incident one. At this
10

time the first of two incidents occurred; The thirty
(30) foot uncontrolled movement or freewheel of the
hoist. At this time, only two changes from normal
operations had been made; Valve 45 had been changed
and the electrical connections to solenoid SV-7 had
been changed.
The Cognizant Engineer was made aware of the
occurrence. With the Cognizant Engineer present, the
sequence of events was evaluated and the Oil Gear Valve
was removed and examined. The 0 & M Manual was
rechecked and the piping was examined. The base plate
was checked and it was discovered that the alignment
dowels would fit if the valve was turned 180 degrees.
The flow chart of the manual was compared and it
appeared that indeed the valve had been installed
backwards. The decision was made at this time to
reinstall the valve in what appeared to be the correct
configuration. This was accomplished, however, as a
safety precaution the manual dump valve was opened
before the system was energized. Also valve 56.4 was
opened. See Figure 6 for valve configuration for
incident two. The system was reenergized and the
hoistman was instructed to start the hydraulic pump.
When the pump was started, event number two occurred,
the hoist freewheeled for approximately 300 feet.
During the event, employees made the attempt to stop
the freewheel by opening or closing various valves to
no apparent effect. Fearing the worst, personnel
departed the immediate area. The brakes again set
relatively slowly since a loud squealing noise was
heard prior to the final stop. The hoistman observing
the winding of the hoist had also hit the E-Stop
button, to no apparent effect.
The onsite QA engineer was notified and on his
recommendation the Cognizant Engineer then made
notification calls to Management, Safety and the hoist
manufacturer. Management officials reported to the
site to determine the cause and to effect repairs. On
recommendation of the hoist manufacturer, the hoist was
placed back in service with the original valve
reinstalled. Every effort made to reestablish
conditions existing prior to the attempted repair.
Actions were evaluated and changes made were considered
for the effects to the hoisting system. Hoist systems
were checked and tested as possible. Hoist operational
safety checks were made and test runs up and down the
shaft were made prior to release of the hoist to
service. During this time, the underground personnel
were stopped from working and were removed from the
mine via the exhaust shaft hoist.
Data has been collected on the hoist hydraulic,
electrical and emergency operations functions of the
11

hoist. Hydraulic Return valve 45 has been identified
as a single point failure common to both sets of
brakes. Valve 45 is common in the pressure relief
function. See Figure 4. Blockage of this valve has
the potential to provide full hydraulic pressure of
1900 pounds per square inch (psi) in the pressure
relief piping. There are two valves controlled by the
hoistman that normally operate the hoist and also
activate the pressure relief safety function designed
to set the brakes. The brakes are spring activated and
pressure released. These two valves are 1) The brake
release lever controlled valve 25.3 and 2) The torque
proving controlled valve 25.4 which requires
approximately 500 amps on the hoist motor to release.
The torque proving valve vents to the pressure relief
system when it is in the "off" position. In normal
operation the torque proving valve 25.4 and the brake
release valve 25.3 BOTH have to be in the "on" position
to allow hydraulic fluid/pressure to the brakes for
release.
During both incidents, the control power to the
hoistman's console was "off" with valves 25.3 and 25.4
in the "off" position. This description is based on
one side of the brake system only and is shown in
Figures 5 and 6. The other side of the brake system is
a mirror image as determined by Figure 4. All comments
affecting one side apply to the other side with minor
differences. One side has the Primary Pump vs. the
Sec.:onda-ry Furnti 1.m Lh•~ other. The ref ora •.;:-."111 ?-.:~::;:; ..:re
is experienced on one set of brakes, it is assumed
unless manual valves isolate -the system that pressure
is also experienced on the other set of brakes.
Both of the freewheel events assume a blocked hydraulic
return valve 45 since the valve is the only change that
has been made.
B.

EVALUATION
At a point in time during the construction and testing
of the Waste Hoist a change was made to the operation
of Racine Valve 45, changing the function of the
porting of the valve. This orientation of the porting
arrangement versus power input was not properly
recorded in the as built diagrams and Operations and
Maintenance Manual provided to WIPP Operations.
The Operations and Maintenance manual hydraulic system
description on page 08-01-01 of section 4 states that
"each pump is mounted with its motor on a common
reservoir and is complete with pipe connections
arranged for flooded suction". In fact, the pumps are
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mounted on separate reservoirs. If the pumps were
mounted on a col!lllon reservoir, the leakage through the
return line(s) would be returned to the common tank,
there would not be a low fluid level sensed and there
would not be a problem. Although the literature does
not specifically state that some leakage is expected
and desired for internal lubrication, similarly
designed valves are known to function in this manner.
The use of Valve 45 in the current design is apparently
a misapplication of the valve. The Operations and
Maintenance manual is not correct for the as built
conditions concerning the hydraulic fluid reservoirs.
The spare Racine Valve provided by the Manufacturer
Rexnord Inc. had been installed during pre-turnover
testing to correct the identified problem of the fluid
leakage. The spare valve functioned the same as the
original valve. The spare valve also leaked fluid to
the tank opposite that which was being used. The spare
valve was left in service with the first valve returned
to the warehouse spare parts inventory. A third Racine
valve from warehouse invetory was also tested and
functioned the same as valves that have been in
service.
Rexnord Inc. had been notified through the Construction
Manager, the U. S. Army Corps of Engineers, and the
Contractor, Brinderson Corporation, that the valve was
not providing the desired function. Rexnord had agreed
to repair/repl~ce the valve under Warranty. Rexnord
provided the Oil Gear val~e L0 the B~inderso11
contractor to correct the leakage problem. The Oil
Gear valve provided, with the exception of a plugged
pilot port, was configured to provide functions as
represented in the 0 & H Manual. Since the 0 & M
Manual is incorrect in reference to current operation,
the Oil Gear valve could not possibly operate in the
Waste Hoist hydraulic system. With the plugged pilot
port, testing has determined that the Oil Gear valve
spool will center, blocking porting functions.
Contractor Quality Assurance controls applied to the
receipt and installation of the Oil Gear valve no. 45
are less than adequate. Although the identification of
the complex problem by Q.A. was not probable, the Q.A.
of items received under warranty are not being
addressed. Items received through the purchasing
system receive Q. A checks and appear to be entirely
adequate. However, the receipts of warranty goods are
perhaps inadequately presumed to be correctly provided
by the manufacturer.
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The lockout and tagout procedures were accomplished by
persons not intimately familiar with the systems
involved. Although the paperwork and procedures were
technically followed, the lockout and tagout was
accomplished without a complete understanding of
potential consequences. Personnel accomplishing the
electrical connections did not demonstrate an
understanding of the system when the wiring on the
solenoid valve was changed.
The contractor personnel responsible to accomplish the
work did not demonstrate an understanding of the
hydraulic system. The plugged pilot port, as was
demonstrated by test, had to be opened for the system
to function. Energizing and deenergizing the system to
change the wires with a plugged pilot port effectively
centered the valve spool on the Oil Gear valve,
blocking the ports and setting the system in a failure
mode for the first freewheel event.
The Cognizant Engineer was representing Westinghouse
during the warranty repair work. Warranty repairs have
not historically required a Person in Charge (P.I.C.)
per procedure. However, in effect the Cognizant
Engineer was the overview authority. Brinderson
employes did not utilize good judgement by directing
the Hoistman to energize the system without the
Cognizant Engineer's presence. The Hoistman also
accepted direction from the contractor in energizing
the hydrauLic pumps to the hoist system.
The 0 & M Manual provided information required to
effect the change in valves, however the manufacturer
had not updated the information to the correct format.
The valves were properly installed according to the
information provided. However when the valve did not
function properly, further actions taken were less than
adequate. The Oil Gear valve vented hydraulic fluid to
the opposite tank, which was not per the manual.
Changing the electrical connections on the solenoid
valve should not change the function of the valve and
only served to center the valve and block the ports.
Reenergizing the system with the valve ports blocked
and control power "off" provided a flow path to
pressurize the return hydraulic lines and release the
hoist brakes. The brakes were released and the first
freewheel of thirty feet occurred. See Figure 5 for
the valve configuration and flow path for event one.
The physical fact that the counterweights weigh more
than the cage and attachments assured that the
direction of movement of the cage would be upward.
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The occurrence of the first freewheel certainly should
have made all persons involved with the hoist system
repair aware of the significance of the event.
Notification of management and the manufacturer should
have occurred at this time, if not before. The
participants did not exercise good judgement in
electing to continue.
The Cognizant Engineer and Brinderson employees studied
the 0 & M Manual and determined that the valve could
and should be reversed. Since the 0 & M Manual was
incorrect, further efforts were doomed to failure. The
safety of the system was considered and dump valves
were opened in belief that the return hydraulic lines
would be vented and the hoist brakes would not be
released. The porting arrangement for the venting of
the relief lines also route through valve 45 providing
a single point of failure mode. Instead of providing
the desired dump of hydraulic fluid/pressure, the
opening of the dump valves provided a more direct flow
of fluid to the brake release mechanism. See Figure 6
for event two. When the system was energized and the
pump started, the hydraulic pressure released the
brakes and the second event, the three hundred foot
freewheel, occurred.
Personnel in the hoist tower attempted to stop the
freewheel by opening and or closing various valves to
no apparent effect. The sequence and identification of
valve positions changed cannot be established. The
personnel believed at this time that a disaster was in
the making. The hoistman observed the hoist
freewheeling and hit the Emergency Stop button to no
apparent effect. The Emergency Stop button does not
presently serve any safety function if there is no
control power.
The sequence of conditions or events that eventually
caused the hoist brakes to reset has not definitely
been determined. A failure mode and effects analysis
is currently underway by Westinghouse.
Subsequent to the second freewheel event, QA was
notified, the hoist was secured and Management, Safety
and the Manufacturer were notified. Notifications were
made to the following: Jack Gilbert, Engineering
Coordinator, Construction and Site Activities Branch,
DOE, Vince Likar, Manager Engineering, Westinghouse,
Henry Brandt, Underground Operations Manager,
Westinghouse, Jere R. Galle, Safety Engineer,
Westinghouse, Bud Lucus, Mining Operations ManagPT,
Westinghouse, Bill Rude, Field Service Superintendent,
15

Rexnord Inc. Brandt and Lucus reported to the site and
provided overview for the mitigation of the event.
Bill Rude approved the reinstallation of the
Racinevalve tnat had been removed. Precautions were
taken to assure that the valve and hoist system were
returned to the conditions existing prior to attempted
repairs. Hoist systems were checked and tested as
possible. Preoperational Safety checks were made on
the hoist system per procedures. Several trips up and
down the shaft were completed without difficulties and
the hoist was returned to service. Meanwhile the
underground employees had been stopped from working and
removed from the underground via the Exhaust Shaft
Hoist.
The root cause of the freewheel events is that
undocumented changes to the hoist system have been
made.
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"1.

RECOMMENDATIONS
A.

DESIGN:
The Accident Investigation Board believes there are
several significant deficiencies to the design of the
WIPP Waste Hoist Brake System. There are many ways to
change the system to achieve a "failsafe" hoist, but
high priority should be given to achieving the
following:
Provide a check valve in each of the return hydraulic
lines to prevent back pressure to the brake release
mechanism.
Provide a pressure release valve in the return line(s)
with limits set well below the pressure that will
release the brakes.
Interlock the Emergency stop button with the hydraulic
pump motors to eliminate a continuing pressure source
in the hydraulic system and simplify pressure release
and subsequent brake engagement.
Vent the return line of any Emergency Stop Button
controlled valves directly to the hydraulic tank(s).
Currently the vent or return line passes through the
single point of failure valve no. 45.
The Opet"a.t ions and M.e.i ntenance Manual Provided by
Rexnord Inc. is incorrect in at least two instances.
The manual does not correctly desciibe the function of
valve No. 45, and it still makes references to the
"common" hydraulic fluid tank. Every effort should be
made to verify the as built diagrams and instructions
for operating the Waste Hoist.

Establish the desired function of Valve No. 45. If the
valve is desired by the manufacturer to have internal
lubrication that will have leakage, an overflow
connection between the two tanks could provide a
solution to the low tank sensor problem. It is
possible that valve No. 45 can be eliminated.
B.

ADMINISTRATIVE
Contractors performing warranty work at WIPP should be
required to follow WIPP procedures. The Person In
Charge (P.I.C.) program is intended to fulfill this
requirement. A P.I.C. should be assigned to all
warranty work on critical WIPP systems. The P.I.C.
should be familiar with the WIPP system being repaired.
17

The Quality Assurance program ~hould assure that the
function is covering warranty repairs on critical WIPP
systems.
The Operations program should assure that
Lockout/Tagout Procedures are accomplished by persons
that are assigned and have responsibilities to be
intimately familiar with critical WIPP systems.
A Maintenance procedure should be established to assure
that during work on the hoist hydraulic systems the
brakes are isolated by closing all incoming and return
line manually controlled valves. A direct drain line
between the isolation valves would assure that leakage
through the valves could not release the brakes.
A procedure should be in place to locate or "chair" the
cage at the mine level and provide adequate weight on
the cage to assure counterweights cannot move the cage
in an upward direction. A scenario can be developed to
change all of the disc brake pads without danger of the
hoist moving.
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INVESTIGATION TEAM SIGNATURES
Bob Johns, Industrial Safety Manager, Westinghouse

Tom Kocialski, Manager, Instrumentation and Control,
Westinghouse
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Karl Schendel, Senior Engineer, Safety Evaluation Program,
Westinghouse

Larry Patrick, Manager, Training, Westinghouse

Norm Seipel, Quality Assurance Engineer, Westinghouse

Jere R. Galle, Safety Engineer, Westinghouse
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WASTE HOIST OPERATIONS AND MAINTENANCE MANUAL
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HOIST DATA
S/N 7030-1369
GENERAL DATA OF HOIST:
SIX ROPE FRICTION WHEEL •

.. ..... ........ . ...
........ .....
... .. . . . . . . . . . . . . .

WHEEL SHAFT DIAMETER THROUGH WHEEL
WHEEL SHAFT BEARINGS

BRAKES •

144 In. Dia.
54 In. Face

•·

24 In.

One (1) - SKF
231/530CAK/W33
One (1) - SKF
231/600CAK/W33
Adapter Mounted
Two (2) - Brake Discs
With three (3) Brake Units Per Oise
One (1) - Falk Rigid
Hub Bolted to Motor Rotor
One (1) - Model "C"
One (l) - Main and One (1) Standby Unit
One (1) Panel

............... . ......

. .. . . . . . . . . . . . . . . . . . . .
.. .......
LILLY CONTROLLER . . . . . .

COUPLING

...
• • • . . . . . . . ... . . ..

HYDRAULIC PRESSURE UNIT ••
DEFLECTION SHEAVE
WR2

•

OF HOIST COMPONENTS:
WHEEL ASSEMBLY ••••
SHAFT ASSEMBLY ••
MOTOR ROTOR • • • • • • •
DEFLECTION SHEAVE
SHAFT ASSEMBLY

Six (6) 144 In. Dia.

Sheaves

...
........
.... ... .... ... ...

2,085,000 LB FT2
22, 700 LB FT 2
200, 000 LB FT2

650,000 LB FT 2
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HOIST DATA
S/N 7030-1369
GENERAL DESCRIPTION

The hoist described herein shall be used as a Service Hoist to transport CH
waste packages, pallets and RH facility casks between the collar and underground
storage level; and on a daily basis, during shift changes, to transport personnel
and materials. It shall be used for routine man-trips for personnel who work
on the waste side of the operation. The hoist shall also be used for shaft
inspection and under emergency conditions, for personnel evacuation.
OPERATING CONDITIONS AT THE SITE
HOISTING DISTANCE (BELOW COLLAR):
INITIAL (APPROX.)
MAXIMUM DEPTH

. . . . . . . . . . . . . . . . . • 2, 160
. . . . . . . . . . . . . . . . . . . . . . 2,670

Feet
Feet

HOISTING CONDITION:

. . . . . . . . . . . . . . . . . . . 66,000
DESIGN PAYLOAD (MAX.)
90,000
...
....
104,000
COUNTERWEIGHT (MAX.)
.... ...
.........
. . . . . . . . . . . . Six - l-3/8"
ROPE
CONVEYANCE WEIGHT (MAX.)

Lbs •
Lbs •
Lbs •

Dia.
Full Locked Coil
Galvanized
Weight:
4.55 Lbs./Ft.
Breaking Strength:
234,000 Lbs. Min.

.......... .. .. . ..... ..
13.5 R.P.M.
. . . . . . . . . . . 600 H.P. D.C. Motor
.....
13.5 R.P.M.
Direct Drive
• • .... .. ... ... . .. . . . ... . ..

WHEEL SHAFT SPEED •
MOTOR H.P.
GEARING
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HYDRAULIC SYSTEM
DESCRIPTION
Two jndependent pressure systems are provided, one of which is a standby
which will automatically be started if the pressure in the system drops
below 1200 PSI. Each pressure unit is of ample sfze for maintaining
pressure during winding operations.
Each pump is mounted with its motor on a common reservoir and is
complete with pipe connections arranged for flooded suction.
Each pump suction f s fitted with a strainer that can be removed for
inspection and cleaning. A check valve is supplied fn each pump
pressure line. All necessary valves, solenoids and controls are manifold mounted and connected to both the primary pressure unit and
secondary pressure unit.
In the manual mode the pressure to the brakes is controlled by an
elector-hydraulic valve operated from the console. The fluid in the
system is a water glycol solution.
Fluid level should be checked in each reservoir at least twice a month.
Under normal operating conditions the fluid should be changed once a year.
In addition, the fluid in each reservofr should be tested every three months.
It should be changed if it does not.~eet specification. Change every six
months if a sampling program is not adhered to.

To insure good cooling, the outside of each tank should be kept clean.
The fluid reservoir and filter should be carefully cleaned whenever the
fluid is changed.
Bleed the systems after one week of service, then bleed whenever ft is necessary;
however, the systems should be bled at least once every six months.
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DISC BRAKES
Reference Drawings:

Hoist Assembly
Disc Brake Assembly

The brake furnished is a high pressure hydraulic disc brake, spring applied
and pressure released. The brake operates directly on the disc, and when
properly adjusted and maintained, 1s designed to hold the rated load under
specific operating conditions. The brake calipers are arranged to distribute
pressure over the working face of the brake pad.
Air gap indicators are provided to indicate when the air gap is to be reset or
the brake linings changed.
The brake will automatically apply under the following circumstances:
1.

Power failure

2.

Loss of pressure in the brake operating system

3.

Excessive brake lining wear

4.

Overspeed

5.

Overwinding

Retardation is controlled when the brake is applied under emergency conditions.
To adjust the air gap between the brake pad and brake disc ring, proceed as
follows:
1.

Apply hydraulic pressure to the disc brakes to lift the
brake pad off the disc brake ring.

2.

Remove end plate and cap or the cover of the monitor unit.

3.

Adjust the air gap to .177 inch on each sides of disc brake
ring by turning the hexagonal adjustin9 spindle with a screwdriver or the spanner wrench provided (1 flat of hex for each~
retraction}. Adjust spindle to nearest position in which one pair of
flats are vertical.

4.

Replace end plate and cap or the cover of the monitor unit. Position
of adjusting spindle is locked by slot in end plate or monitoring unit
sliding locking bracket which is held in engagement by the dust cover.
SECTION 4
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DISC BRAKES
5.

Test run the brakes and check the a1r gap.

6.

Adjust the air gap indicator supplied with the d1sc
brakes to .177 inch each side, if necessary.

7.

Brake must be readjusted when the air gap has reached
.197 inch. Air gap should be reset to .177 inch.

WA R N I N G
Keep all fluid and grease from contaminating brake
pads. Fa11ure to do this can result in an
ineffective brake. If the above occurs, replacement
of brake pad is recommended.
Before startup check brake disc surface to insure that it is clean and free
of any fluids, hydrocarbons or anti-rust agents. Any cleaner can be used
that will clean the surface of the disc and not leave a residue (thinner,
trichloroethylene). Make sure that all instructions for use of any cleaners
are followed.

NOTE:

If hoist has been idle for several days, please follow the above
procedures for disc cleanup and run-in to insure proper brake
operation.
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DISC BRAKE SYSTEM OPERATION
Two Pressure Units 95080296
One Valve Panel 95080297
6 Brake Units
Reference Drawings:
1.

Field Piping 95080298
Hydraulic Brake System 95080294
Sheets 1 and 2

Introduction and Description of Operation
The hydraulic brake system assembly provides the following modes of Oise
Brake Unit Operation:

1.1

Release Brakes - Normal Hoist Operation
Fluid from either pump 4 flows through check valve 42 next to the running
pump; the other Check Valve 42 prevents fluid from driving the other,
nonrunning pump. F1u1d flow continues through Flow Control Valve 48 until
Accumulator 47 is filled with fluid at 1900 PSI. A timer in the electrical
circuit prevents the solenoids from being energized for a period of time
until Accumulator 47 is filled. This accumulator assists the pumps to
provide the proper flow of fluid for timely re1ease of the brake units.
Fluid flow continues through Manual Valve 44 and through Directional
Control Valves 25.1, 25.2, 25.3 and 25.4 to the Brake Units, the pressure
being controlled by Electro-hydraulic Relief Valve 43.(~;l.w.. t.3 - S'-.Y')
Fluid at 1900 PSI acting on the Brake Unit pistons compresses the springs
and thereby releases the brakes.
Fluid flows through Sequence Valves 36.1 and 36.Z set at 1675 PSI through
Check Valves 30.1 and 30.3 and Flow Control Valves 29.1 and 29.Z to the
Brake Units.
Fluid also flows through Sequence Valves 36.1 and 36.2 until the 800 PSI
prechared Accumulator 35.1 and 35.2 are filled at 1900 PSI.
Internal leakage from the pumps 4 is returned through Check Valve 11,1 and
Filter 15.1 to the Heat Exchanger 13.1 via case line drains. Check Valve
12.1 also returns this fluid directly to the reservoirs should the Heat
Exchanger become blocked.
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DISC BRAKE SYSTEM OPERATION
Pressure Switches PS-1 & PS-2 plus the mechanical limit switches on the
brake units provide signals to the hoist electric control circuitry that
the brakes· are applied or released.
Pressure Switch PS-3 provides signals to the hoist electric control
circuitry that there is a loss of pressure from the Primary Pressure
Unit and to automatica11y start the Stand-by Pressure Unit, Shut down
the Primary Pressure Unit, de-energize Valves 45 and 51 to shift drain 1ines
to the Stand-by Pressure Unit and signal via a light on the hoist control
panel that the hoist is operating on the Standy-by Pressure Unit. The
Primary Pressure Unit should be repaired at once. PS-4 monitors pressure
when the pump is de-stroked and holding. When leakage reduces the pressure
to a level of 1700 PSI, this pressure switch energizes a solenoid controlling
the pump, which starts-up, pressurizes the system to 1900 PSI, then
de-strokes again.
1.2 Apply Brakes Nonnal Hoist Operation
The brakes can be applied by lowering the pressure to the unit by means of
the Electro-hydraulic Relief Valve 43. Final braking is applied when the
master switch in the control console is brought toward the null position .
which de-energizes the Directional Control Valves at a given speed. ~
,..,.,.
J~,

3 /~..........
~

De-energize the solenoids of Directional Control Valves 25.1 &25.3. Fluid
from Pump 4 will be blocked; fluid at 1900 PSI from the Brake Units will
flow to the reservoir through Relief Valves 27.l and 27.2, Flow Control
Valves 28.1 & 28.2, Filter 15.1 or 15.2 and Heat Exchanger 13.1 or 13.2
resulting in a very rapid pressure drop to the Pelief Valves 27.1 & 27.2.
The fluid p.ressure at the Brake Units will now be at pump pressure as
established by the setting of Relief Valves 27.1 & 27.2 and the brakes w111
be applied.
1.3 Release and Apply Brakes Using Hand Pump
Actuate Hand Pump 55.1 or 55.2 to apply fluid pressure to release the
brakes. Open Shut Off Valve 56.2 or 56.5 and close Shut-Off Valve 56.3 or
56.6. Any one of three or all of the brake units on either side can be
released using the Hand Pump. Caution! Do not release the brakes on both
discs manually at the same time for any reason because the hoist w111 move
if an imbalance in loading is present. To re-apply the brakes, open
Shut-Off Valves 56.3 or 56.6 and return fluid to the pressure unit reservoir.
Check to see that Shut Off Valves 56.2 and 56.5 are re-closed for normal
operation.
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DISC BRAKE SYSTEM OPERATION
2.

Installation
2.1

Environment
Warning: -Install and operate the Hydraulic Power Units and Disc
Brake System only in an environment free of injurious
dust, corrosive media or fumes, oil laden atmosphere
and extreme humidity and temperature.
Each Hydraulic Unit, including 111 fluid lines to the brake units,
is intended to operate at fluid temperatures of 20° F minimum and
1200 F maximum.

2.2 Shipping Damage
The hydraulic units in particular can be abused and damaged during shipment.
Carefully check the entire unit and associated brake systems components and
manifolds for shipping and handling damage including contamination of
piping and fluid connection points.
2.3

Positioning
2.3.1

Allow at least
Caution:

2.3.2

2.4

1~

feet clearance all around the hydraulic units

Do not obstruct air flow to radiators, heat
exchanges or pump motors.

Install on a level foundation or floor using adequate
bolts.

Tubing and-Ho~P.s Insta11~~

2.4.1

by Customer

All tubing and hoses must-be flushed and cleaned with clean
solvent and blown dry

2.4.2 Tubing and hose ends must be capped if not connected
inrnediately.
2.4.3 Avoid straight line tubing runs. Include at least one
bend for thermal expansion. Provide adequate support for
all tubing runs.

2.4.4 For pipe threads use only Loctite Pipe Sealant with Teflon
and Loctite NF Primer.
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DISC BRAKE SYSTEM OPERATION
Apply as follows:
Step 1 - Wipe threads with clean cloths to remove all
fluids and dirt
Step 2 - Apply primer and let dry
Step 3 - Fill second and third male threads with Sealant
Step 4 - Assemble. Once joint has been assembled to not
disturb or effectiveness of seal will be diminished or
lost.
Warning:
2.5

Do not permit Loctite or other material to enter system
whenrnaking hydraulic line connections.
Electrical Connections

Check motor nameplates for required electrical power supply. Install
motor starters, etc., as per Contract Specifications. Check for correct
power supply to all other components.
3.

Start Up
3.1

Accumulators
Precharge to pressure given on Hydraulic Brake System drawing.
Warning:

Use

2.!2l1. Dry Nitrogen Gas for the precharge.

Before removing Ac,umulators for repair s~nice,
shut down the primary pumps and discharge
accumulators by de-energizing all Valves 25.1, 25.2,
25.3 and 25.4 to insure the accumulators are discharged.
3.2 Hydraulic Fluid/011
For normal ambient temperature (60 to 120° F), fill reservoir to high
level mark using fluid meeting the specifications as outlined in
Section 5, Lubrication, of this manual.
CAUTION:

Filter all fluid through a 5 micron absolute
filter before installing.

See 2.1 for abnormal ambient temperature conditions
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3.3

Coupling Alignment and Pump Shaft Rotation
Check alignment of pump shaft to motor shaft.
motors; check for correct rotation d1rect1on.

3.4

Jog electric

Bleed System of Air
3.4.1

Operate manual lever valves on both brake brackets to
return fluid to reservoir without releasing the brakes;
i.e .• to bypass the brake units.

3.4.2 Operate hydraulic unit to supply fluid to the brake
brackets. Allow fluid to circulate 5 minutes to clear
11nes of air.
Check reservoir fluid level and top up.
4.

ADJUSTMENT TO OBTAIN RAMP CONTROLLED BRAKE OPERATION
4.1

Preliminary
WARNING:

4.2

Complete the following before adjusting RAMP pressure
and RAMP time:
a.

Bleed all brake units per 3.4.

b.

Adjust all brake friction pads to 4.5 mm .177"
clearance to the brake disc with brakes completely
released. See Twiflex Instructions.

c.

Check that Accumulator is properly precharged.

Check and Adjust Relief Valves 27.1 and 27.2 to obtain RAMP PRESSURE
WARNING:

4.2.1

If hoist is roped, de-energize the brakes on one disc to
maintain brake applied on one brake disc before performing
the following Adjustment Procedures: (The Procedure will
then use only the brake units on one disc.)

Open Flow Control Valves 29.1 completely; turn knob to
highest dial position.

4.2.2 Close Flow Control Valve 28.1 and Needle Valve 31.1 completely.
4.2.3 Operate hydraulic unit to release the brakes (energize 25.1)
Check that brakes are released at brake units.
Check that pressure gauge reads 1900 PSI when brakes are
released. Adjust pump per manufacturer's instructions
to obtain 1900 PSI.
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DISC BRAKE SYSTEM OPERATION
4.2.4 Wait about 20 seconds to assure that Accumulator 1s
filled with fluid.
4. 2·. 5 De-energize 25. 1 to apply brakes.

pressure on gauge.

Note RAMP

4.2.6 Adjust Relief Valve 27.1 to value shown on Schematic Drawing.
5.

NORMAL MAINTENANCE
Basic maintenance should be planned and scheduled to obtain satisfactory
operation and service life.
5.1

Use only clean fluid
CAUTION:

Filter all fluid through a 5 micron absolute
filter before installing or adding.

5.2 Change filter and fluid
5.2.l

The in-line filter should be changed at 50 hours
of operation.

5.2.2 Two approaches can be used for the time interval
between subsequent fluid changes:
A.

Change every 12 months or 2000 hours of
operation, whichever occurs first.
Install a new filter; OR

B.

Send a fluid sample to a qualified laboratory
for analysis; major fluid suppliers often provide
this service.
Change ff the contamination level is greater
than Class 3 per NAS 1638 or SAE ARP 598.
Install a new filter.

5.3

Check reservoir fluid level regularly, and correct system seepage
promptly.

5.4

Inspect air flow and cleanliness of heat exchangers, pump
motors and fluid reservoirs.
Proper cooling requires these be kept clean.
Check reservoir temperature versus temperature limits
per 2.1 every three hours of operation.
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5.5 Check Accumulator for correct precharge pressure:
- Every four hours for first two days of operation or
unt11 no pressure change 1s noted.
- Every eight hours for the next two days, or until
no pressure change is obtained.
- Every sixteen hours for next two days, or unt11
no pressure change is noted.
- Every 48 hours of operation thereafter.
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APPENDIX 2
TRANSMITI'AL OF DEFICIENCIES:

WASTE HOIST

-

•
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W0:87:00030

Westtnlf!oust
Electrlc Corporation

Nuclear Fuel Divisions

i'l.S't i :·····"

c., ~...

3.;• ~~ ~e

:1r•mc ~~ 58;:·

April 28, 1987

Mr. Keah Vadlamani
Area En9ineer
u. s. Army Corps of Engineers
P. o. Box 2346
Carlsbad, NM 88221-2346
Subject:

Transmittal of Deficiencies: Waste Hoist Tower and
Waste Hoist Conveyance System

Dear Sir:
The purpose of this memorandum is to transmit for your action a
list of the Waste Hoist System deficiencies noted durin9 the
performance of the initial Waste Hoist startup procedure,
observed durin9 electrical and mechanical traininq1 and
resultin9 from the operating experience subsequent to hoist
certification.
l.

The startup of the hoist motor cooling blower is violent loose belts or no step starter.

2.

The standby oil cooler cover is dented.
from transfer document 00 1354.

3.

There are torched (flame cut) slots on the inside of the
deflection sheave frame for the re9roovin9 tool.

4.

Fence on cage rubs quide ropes.

5.

Brake release pump handles are missing.

This is still open

6.

The north counterweiqht catchgear release arm cannot be
. released 12" clear of ropes as required.

7.

The Lilly man-mode solenoid valve is not mounted; just
han9in9 off the pipes.

8.

Bolting hardware missing in sump counterweight rigid quide
support slots.

9.

The hoses for the jacking cradle assembly were not
provided.

------·- -

-··

-·

Mr. Keah Vadlamani
"r ,: 11 2a, l 9a1

Pa9e Two

10.

One of two machined oak jackin9 cradle blocks was not
provided at turnover.

ll.

No 9roundin9 brush was provided between the hoist motor and
main bearin9.

12.

The brakin9 system by-passes fluid to the reservoir
opposite the side in use (standby vs. primary). This has
been recoqnized by Rexnord as a desi9n deficiency; however,
we have seen no action in two months.

13.~h
pressure

regulator function to the Lilly man-mode shift
cly
der is provided marginally by a 9lobe type valve.
T s valve vibrates open and excessive pressure results.

Of these, we consider items 11 through 13 above to be the most
critical. The motor manufacturer stated during electrical
traini.nq .that failure of the bearings due to archin9 would not
be covered:.:1rnder · warJ:anty due to the lack of a grounding brush.
Should you have any questions.,·· please contact Mr. Al Varga of
Mine Engineering.
Sincerely,

· J. A. Cedillos
Project Startup
J1'C/phJn
PS:87:0188

--Lrui(
l. );ji",LJ
(_~CONCURRENCE
cc:

T. Dillon

o. Cash
v. Likar

H. Brandt
R. Figlik/OOE
T. Baca/DOE

D1'TE

APPENDIX 3
UNUSUAL OCCURRENCE REPORTS

8.3

UNUSUAL OCCURRENCE REPORT FORMAT

FORMAT (Spacing of items 1n following example may be altered as necessary to
provide adequate space for full exposition of items).
NAME OF SITE ANO/OR CONTRACTOR
Page

of

~--u_o_R_:_0_1_:_o_o_J__R_e_v_.______________~

1.

UOR Number

2.

Status and Date:

7/27/87

In1t;a1
Interim
Final

3. Site:
Waste Isolation Division - WIPP
4. Facility, System, or Equipment:

5. Date of

6. Time of
Occurrence:

Occurrence:
Waste Handling Hoist

7. Subject of Occurrence:
motion of conveyance.

8. Apparent Cause:

7/25/87

ll:OOam
unplanned release of hoist brakes causing uncont:clleo

Design
Other

Material
Personnel
(Explain in Item · ~)

xx

Procedure

9. Description of Occurrence:
Two unolanned rel~3ses of the Waste Hoist Oise Qr3ke~
occurred during warranty work on the hoist o:ake hydraulic system. Because
neither the conveyance nor the counterweight ~as blocked, the release of :~e
brakes resulted in the uncontrolled up~ard movement of the conveyance CCo~·r~uEC
10. Operating Conditions of Facility at Time of Occurrence:
Waste Hoist turned over and operational, project in a startup phase.
-------------------------------------------------------~-------------~----~

11. IITITlediate Evaluation:

Improper installation or function of replacement valve
allowed counterweight to descend and conveyance to ascend without braking
or motor controls. Insufficient work preparation and control.

12. Irrmediate Action Taken and Results: Stopped all warranty repair work. ~e~ovect
replacement valve and reinstalled original valve. Inspected braking components
and fluid power system for visual damage or anomalies. Physically testeo nydr3~l
power unit performance while isolated from brakes. tested each brake <CONTINUED)
13. Is Further Evaluation Required?
Yes xx
No
If Yes, Before Further Operations?

If Yes, By Whom?

Min~--~~-g.,

Yes

No

Safety, Maintenance,

xx
QA,

Mining Ops, Manufactu:-er

When? Preliminary by 7128/87, Final by 8/15/87

C-1

Page

of

2

UOR NO.- uo~

UOR Date

:7: :JC 3

:n~::..2.

7 , :·

14. Final Evaluation and Lessons Learned:

15. Corrective Action:

To Be Supplied:

Recotmlended:

Taken:
16. ProgralTITlatic Impact:
None.

17. Impact Codes and Standards:
None.

18. Similar Unusual Occurrence Report Numbers:
None.

19. Signatures {as a minimum):
ITJ- I- t.'-t \,."l-

originator

H.

L.

Lucus

1(

I

· • 1 '" t-vl
I

A.

varg,

-----

Date

7

~·,.

'= -

Manager.
Oa te

Manager,

Date /

WPO Manager,
20.

2- :.J '!"-:L/--·

L----"---

1

I.,,... ,. - -

/(.,.'' /.;.. ,,, ·

- - - - - - - - ----

Oistrib~tion:

MOC
MOC
MOC
MOC

Operations Manager
Quality Assurance Manager
Safety and Security Manager
Applicable Managers

WPO
WPO
WPO
WPO
WPO
WPO

Safety and Security Manager
Quality Assurance Manager
Applicable Branch Managers
Applicable Contr1ctors
F.G&G CAIRS proqram if applicable
ES&H Division, ,\1_Q if applicable

- - - - - - - - - - - -· - ------------------------C-2

UNUSUAL OCCURRENCE REPORT CONTlNUATtON SHEET
Page

of

3

UOR NO:UOR Date
9.

'JOr:i: ~ -: :03
:"'i.~.=~

CONTINUED:
due to the unbalanced condition (i.e. 66,000 lb. conveyance vs. 104,000 ~~.
counterweight).
The estimated distance of upward travel was 30 feet f~r :-=
first event and 300 feet for tne second incident. These incidents were
associated with the installation and checkout of a :eplacement hydraulic ~
way valve (flow return directional valve). This valve was supplied ty t~e
Rexnord Company to WIPP to satisfy a warranty action involving excessive
internal hydraulic leakage causing liquid transfer ~etween the primary
pressure unit and the stand-b6 system.

12.

CONTINUED:
pedestal independently to provide a secured hoist while verifying· brake va:.e
performance. The hoist power was activated for li~ited travel and orake
testing, which confirmed prooer brake operation.
Tne Hoist Operator then·
performed all operating safety tests of hoisting systems. Maintenance Dept.
representatives performed a physical inspection of all hoist ropes, conduc:::
a collar test a~j 3 rope "kick test".
All systems and components were found to be i~ good operating order.
system was then tested in the various operat:-] modes, no immediate
or areas ~f concern were detected.

T~e

~=oo:=-;

Plea'ie u'ie this form ....,hen there is insufficient space for providing
complete inforMation on pages 1 and 2. Indicate the appropriate page numoer.
UOR number, and UOR date. when entering information on this form, use the
appropriate item number and title for each item carried over from pages l
and 2.

NOTE:
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8.4

OISTRJBUTIQN LIST

The following is the minimum UOR d1str1but1on list:
8.4.1

Managing Operating Contractor
o
o
o
o

8.4.2

Operations Manager
Quality Assurance Manager
Safety and Security Manager
Applicable Managers

WIPP Project Off ice
o
o
o
o
o
o

Safety and Security Manager
Quality Assurance Manager
Applicable Branch Managers
Applicable Contractors
EG&G CAIRS program 1f applicable
ES&H 01 iion, ALO 1f applicable
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8.3

UNUSUAL OCCURRENCE REPORT FORMAT

FORMAT (Spacing of 1tems in following example may be altered as necessary to
provide adequate space for full exposition of items).
NAME OF SITE ANO/OR CONTRACTOR

Page
1.

UOR Number

2.

Status and Date:

of

5

UOR:87:003
7/27/87
8/ll/87

Initial
Interim
Final

J. Site:
Waste Isolation Division - WIPP

4. Facility, System, or Equipment:
Waste Handling Hoist

6. Time of

S. Date of
Occurrence:

Occurrence:

7/25/87

7. Subject of Occurrence:

11 :OOam
Unplanned release of hoist brakes causing uncontrolled motion

of conveyance.

a.

Apparent Cause:

Design xx
Material .....!!_ :-"rsonnel
Other __ (Explain in Item · !J

xx

Procedure

NOTE: This incident resulted from a combination of the ide'" ~ i f~i:.:e.:::d...:c:.:a:..:u:.:.s;:.;es:..;·~---------9. Description of Occurrence: Two unplanned releases Jf the waste Hoist disc bnves :ic·,~:-~-;
during warranty ~ork on tne hoist brake hydraulic system. Because neitner the conveyance rcr :-e
counterweight aas blocked, nor the brakes isolated, the brakes released resulting in the unc:r!::::2c
upward movement of the conveyance due to the unbalanced condition (Cc:trINU;Dl
10. Operating Conditions of Facility at Time of Occurrence:
waste Holst turned over and operational, project in a startup phase.

-

11. Irrrnediate Evaluation:
Improper installation or function of replacement valve allovied counteI'll'!!ight to desceM arc :~r. e. a:-:e
to ascend without braking or motor controls. Insufficient work prepara:ion and control. ·~e s,3:e~
design needs additional failsafe features.
1 2. Irrrned id te Action Taken and Res u 1ts: Stopped all warranty :eoair work. Removed ::e::a:ement valve and reinstalled original valve. Inspected braking components and fluid power sys:e~ •::
visual damage or anomalies. Physically tested hydraulic power unit per'ormance while isolatec •::~
brakes, tested each brake pedestal independently to provide a secured rcist while (CONTl~uE~
13. Is Further Eval1Jation ReQuired?
Yes x
No

If Yes, Before Further Operations?
If Yes, By Whom?
When?

Yes

No

x

Mine Eng., Safety, Maintenance, QA, Mining Ops., Manufacturer
Preliminary by 7/28/87, rinal by 9/4/87.

C-1
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of _:._

UOA No.
87:003
UOA Date 8!ll187

Interim
14.
Evaluation and Lessons Learned: There were several causative factors invol~~:"'g
personnel, procedures, processes and hardware, and these factors contributed to inadvertant release
or the waste Handling Hoist brakes and two congruent unplanned, uncontrolled movements of the
conveyance. The process involved the poorly executed replacement or a misapplied 2 oosition, (~T.l

15. Corrective Action:

Taken:

x

Reconrnended:

To Be Supp 1ied:

SEE CIJ'lTlNUATl()ll SHEET.

16. Progranrnatic Impact:
None.

17. Impact Codes and Standards:
None.

18. Similar Unusual Occurrence Report Numbers:
None.

19. Signatures (as

Date
Approved by:
MOC Manager, Operations

Date

f-J 2-f 7

Date~
Manager,

Date

WPO Manager,

Date

r;J.airJ __
rfj;~/a/

------- --

20. Oistriout\on:
MOC
MOC
MOC
MOC

Operations Manager
Quality Assurance Manager
Safety and Security Manager
Applicable Managers

WPO
WPO
WPO
WPO
WPO
wP0

Safety and Security Manager
Quality AssurJnce Manager
Applicable Branch Managers
Applicable Contr1ctors
F.G&G CAIRS progrim if applicable
ES&H Di " i s i o n • ALO if a pp 1 i c a b 1e
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UNUSUAL OCCURRENCE REPORT CONTINUATION SHEET

Page _J_ of s
UOR No.
a1:@
UOR Date a1tusCet-ITI~D:

9.

Description

of

Occurance:

(i.e. 66,000 lb. conveyance vs. l04,000 lb. counterweight).

The estimated distance of upward travel ~ai
The conveyance was at the undergroun:
station at the time of the first incident. These incidents ~iere associated with the installation and
checkout of a replacement hydraulic 4 way valve (flow return directional valve). This valve was suool:~:
by the Rexnord Company to WIPP to satisfy a warranty action involving excessive internal hydraulic leak=;e
causing liquid transfer between the primary pressure unit and the stand-by system.
30 feet for the first event and JOO feet for the second incident.

12.

Irmiediate Action Taken and Results:
verifying brake valve performance. The hoist power was activated for limited travel and brake testing,
which confirmed proper brake operations. The Hoist Operator then performed all operating safety tests :~
hoisting systems. Maintenance Department representatives performed a physical inspection of all hoist
ropes, conducted a collar test and a rope "kick test". All systems and c~onents were found to be in
good operating order. The system was then tested in the various operating modes, no invnediate proble~s
or areas of concern were detected.

l4.

Interim Evaluation and Lessons Learned:
4 way, solenoid operated, directed control valve, which functions :: direct hydraulic fluid in the l:~
pressure return system to either the primary fluid storage syste1T1 ~~ to the standby fluid storage sys:e-.
The replacement was being accomplished as part of a warranty act:c-. During the process of waste nois:
syste'.11 t-.:T;Over t.:i u"'-€: ~a~agc~:<"r:~ ?"1;; .~;;·=ra':::->g Co0trac:cr U·~OC)' ·. ~ d l l l : NCIS i~ent.J.fied fer rep3L:
or replacement under warranty due to excessive bvoassing leakage causing depletion of the oil irwentor 1
in the primary hydraulic system. The replacemP.nt valve was provided by tne hoist hydraulic system
supplier/designer and subsequent evaluation evidenced that the valve was not a suitable plug-in replacement. The presence of a plugged vent port and other factors resulted in configuration that blocked :~e
hydraulic flaw in the brake system return circuit. Blocking of the •1ow allowed pressurization and :e:~::e
of the Mist brake actuation cylinders and thus Mairtain tre brakes in a disengaged position causing 3 ::,,-:-.;
NOTE:
Please use this form when there is insufficient space for providin~
complete information on pages 1 and 2.
Indicate the appropriate page numoe~.
UOR number, and UOR date. when entering infonnation on this fonn, use trie
appropriate item number and title for each item carried over from pages 1
and 2.
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Paqe

~

UOR No.
UOR Oa te

of

s

87:0C3

811 l/E"'

CONTillU'.D:
14.

rree fall or the counterweight and lifting or the conveyance. The initial valve receipt lacked proper
documentation, such as drawings, installation procedures, safe checkout procedures and specifications.
The second barrier, which failed, was the potential ror the original construction/installation contractcr
personnel to stop the warranty action based on the absence of appropriate docunentation and the pnysical
difference in valve configuration. A third absent barrier was the lack of Quality Assurance input for
this process. Installation procedures, drawings, hazards and/or failure mode analysis were not provided
and the replacement/checkout was performed on a real-time, on the soot basis.
The primary deterrent missed was the accountability, responsibility, and operational control assigned
to the responsible Operations group. The control is related to operations by qualified personnel and
management using proven procedures issued to preclude inadvertant energy releases. The primary
procedure is a lockout/tagout procedure, which specifically addresses electrical lockout as well as
lockout of potential energy releases. The criteria translates to providing for physical retention or
the hoist either through system balancing, chairing of the counterweight or very positive lockout of
the brakes to prevent disengagement. The Operations personnel failed to exercise management control and
stop the activity after the first inadvertant brake release. Up-front involvement by the Quality
Assurance and Safety organizations would have resulted in a higher success potential.
In summary, the incident was characterized by a breakdown of barr_":s established in the ~IPP ~odus
operandi to prevent unplanned events. Lack of good operational c:··:rol is considered to be tne most
significant causation factor.

l.
2.
3.

Operational control over ooerational processes must be improved and specific accountability, owners~:J
and responsibility must be established and maintained.
Processes which involve non-~ personnel, must be better managed, controlled, and overviewed t~
ensure full compliance with WIPP work procedures.
Adequate documentation and data such as drawings, certifications, specifications, installation 3rc
checkout procedures must accompany critical reolacement hardware. (CONTINUED)

NOTE: Please use this form when tnere is insufficient space for provi.:l;..,'i
complete infor~ation on pages 1 and 2. Indicate tne appropriate page ~~moer.
UOR number, and UOR date. when entering information on this form, use tl'e
appropriate item number and title for each item carried over from pages
and 2.
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Pag1 5 of 5
UOR N~ 5~:Y!'"
UOR Date !. l Le~
CONTINUED:

14.

4.

5.

6.
7.
15.

The technical guidance and directions associated with work must be of sufficiently high quality to
minimize incidences.
The analysis of critical systems should include methods such as Failure Modes and Effects anal 1sis
to uncover any single point failure mechanisms.
Procedures, such as the lockout/tagout procedure, must be understood and thoroughly implementec.
The Quality Assurance and Safety functions must be involved in critical work processes to extract
value from their expertise and overview.

Corrective Action:
As of August 10, 1987, the following corrective actions have been taken:
l.

2.
3.

.:..
5.

A task team, which was comprised of multi-disciplined (i.e. Safety, Training, Quality Assurance)
investigators, interviewed the personnel, gathered data and is currently preparing a Class "C"
investigation report.
With appropriate consideration and forethought, disciplinary actions, which included time off without
pay, were imposed on personnel who clearly performed poorly relative to this incident.
A strongly worded letter was transmitted to the 5ubsystem designer/hardware supplier to clearly
identify the potential consequence of this incident and WIPP ··-:: expectations for critical cor:::rert
and system suppliers .
Appropriate safety bulletins, inter,.,al MOC correspondence arc ~eoartment level meetings were ·-~ed
to disseminate accurate information and maximize the learning .3lue derived from this incidel"t.
Critical valves ha11e beer loc1<e.::! v'..Jt u3~ng '.Jl""1sical lQcks ar:d ,; :c:t:l)rehensive Failure Mades and
Effects Analysis (F~A) will be expeditiously completed to ensure :aentification of al"y single
point failures and implement remedial actions quickly.

Please use this form 'A'hen there is insufficient space for prov1~·n;
complete info~~ation on pages 1 and 2.
Indicate :~e appropriate page ~~~:ep.
UOR number, and uOR date. when enteri nq information on tn is form, use ~~e
appropriate item number and title for each item carried over from pages~
and 2.

NOTE:
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8.4

DISTRIBUTION LIST

The following 1s the minimum UOR d1str1bution list:
8.4. 1

Managing Operating Contractor
o
o
o
o

8.4.2

Operations Manager
Quality Assurance Manager
Safety and Security Manager
Applicable Managers

WIPP Project Off ice
o
o
o
o
o
o

Safety and Security Manager
Quality Assurance Manager
Applicable Branen Managers
Applicable Contractors
EG&G CAIRS program if applicable
ES&H Di ;1on, ALO 1f applicable
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ENGINEERING DESIGN DATA RACINE VALVE

.,...........................................................!111..............................................

Engineering-,.------

m;rrt!lll/
Data
--------------t

DIRECTIONAL CONTROLS
FOUR WAY VALVE

fluid power produdl

1-1/4"

3000 PSI
IOOGPM

WET CORE SOLENOID CONTROLLED
FLANGE. FOOT. SUBPLATE MOUNTED
NFPA 010 I CETOP 10 PATTERN
SPECIFICATIONS-------------------------PRESSURE RATING--3CXX> psi l201 bu: 20, 700 kPll. Exhaust port pressure must
not ellCetd l(IX) psi 169 blr: 6900 kPll. Tank port XOl psi l201 bar; 20, 700 kPll If
uterNllY drained.
PILOT PRESSURE--A pilot prusurt of 75 psi 15.2 barl minimum must bt avallablt IDr pilot QC11ratlon of th• v1lv1. The pilot port may bt connec:ted to pressure
lnterNlly or extarNllv.

FtQW RATING--100 gpm llm Uminlnomln11. Mlxlmum rteommended !low rite:
175 gpm 1660 Uminl.
CYCU RATE--MDimum continuous rating is 50 cycles/min.
<'DQOl DISfllACEMENJ--For hydraulic pilot operation, a m11imum of 3.04 in3
:nil1 of oil displacement is required ID shift the spool from neutral to eitller
•. ·" position wittt double solenoicl YillYIS. A maximum of 6. (I in3 1100 cm31 of
oil displacement Is requ Ired lor actuation with single solenoid Yillvts.
T£MO£RAT1JRE--Under normal coo<htlllrls of-r.ontinu01.1\ Ol)l!ration. fluid temperature shouldnotaceed uo'IF tst'C>. In no ins!Mlce sh<iu1e1 thelemperature
acltd l~ m0 c1.
FLUID RE'COMMENDATIONS--Premlum grade hydraulic lluid with 60 SUSllOcStl
to llDI SUS 1216' Stl viscosity at operating temper1tu rt. For delliled llu id inform.ttion, refer to Racine publication S·I06, "Petroleum Hydr1Ulic Fluids'' llfld
S-107, 'fire Resistant Fluids".
SEAL S--Vilon seals are standard to allow operation wittt petroleum base flu ids
1nd most tire remtant lluicls.

SOI.ENO! DS--AC solenoids are available in wet core only.
DRAIN PORT--Pilot drain can be connected ID tink intemally or 111tem111y.
Drain pressure must be 11 lust 75 psi 15. 2 barl lower ui.n pilot pressure.
FIXEP PILOT CHOKES--Tht standard YillYI miy bl lumishld lllilh fixed orifice
plugs which provide slower spool shift to reduce lht possibility ol shock.
THROffiED SPOOL--Notched spool lands provide tor atremely smooth opening
and closing of valve ports. This modification is 1vailillllt tor most neutral porting arr1ngements.
ft'DUNTING POSIT!QN--V11lves with detented spools must be mounted with the
sp:io1 l>Ore ctnterlint horizontil. All olher 'tlillves •rt unrestricted.
MODIFICATIONS--Consult lhe factory tor deviitions rrom these specifications.
PILOT PRES SURE SEQUENCE VAL 1/[IOouble Solenoid Valvesl--An optionil builtin pilot pressure sequence Yilvt provides a source of 85 psi 15. 9 barl oil pressure tor use wilh open center spools. This power loss disappears as soon as
woning pressure acetds as psi 15. 9 birl.
~ sSURE CENT£ RED ··An option ttt1t ensures last 1nd dependable main spool
centering.

PRESSURE PORT CHECK VAl.VE--This •-wiy ...Ive Is aYiillble with . i optlonil
built-in chtck waive in lht pressure port. This device Is especially useful in
multiple valve circuits where it Is nKessary 1D hold pressure on one part of ttt1
circuit while• second Vllw ..:kl1tes Miothtr part ol ttte circuit This etl1111ta
the netd tor 1 seperatt chlCll. valve lo be piped Into the line.
ADJUSTABLE SPOOL STOPS--Adjustallll Spool stops limit th• opening 'or th
main spool. This option can bl used IS 1n 1etu1tor speed control, Ind Is ••U
•bit only on spring centered Yllves.
~

!Appro1. l·-

Double Solenoul Val YI ·-------------------Hydraulic Centerin9. Add --·----·----------Single Soleno111 Valve
------------------·Adjustallle Pilot ChOkes, Add -----·--------·
Ad1uslible Spool Stoos. Add --··------·----·flaw Control ~WU le - ·-- ··----- --·---·---·Pressure Control ~I• ------------------Side Ii Bot1Dm Ported SYbplate -------------Bottom Ported Subpl•te ·--·----------·------

99 lbs. 144. 9 kgl
6 lbs. 12. 7 kgl
98 lbs. 144. 5 kgl
1. 5 lbs. 13. • kgl
5 lbs. 12.3 kql
45 lbs. lZ2. 7 kg1
75 lbs. c~ 0 kgl
75 lbs. 134. 0 kgl
«I lbs. Ill l kgl

ELECTRICAL OPTIONS
SENT!Nfi. l!GHTS--Lon9 hit neon lights indicate when voltage is applied tD the
solenoid. This provides• !JJ•O: method ol troubleshooting.

QUICK CONNECT·-This etectriCal connector enables quick disconnKting ot the
valve from the eeectriUI power source without disturbing the wiring. The thr•
or live prong rKepticlt 1s prewired liO 1 terminal strip loc.atld in Irle Yllve wiring bOX. The wiring bOX option may be rot.ltd lsoO to accommocllte instillations
which require electrical iaHS from the opposite end ol the valve. Mating female plugs art availible. Set "How to Ordlr" sKtion.
HIRSCHMANN SOLENOIOS··This solenoid utilizes a bipolar connector. This
electriul connector enables Quick disconnecting of lht solenoid lrom elKtrical
power source without disturting the wiring. 511 "How lo Order" section.

MODULE OPTIONS
FLOW CONTROl ft()OULE--This device illows independent speed control ol actuators in each direction or motion. Two non-compensated flow controls with integral retum checks are ported to cylinder ports A 111d B al subplate mount.,
valves.
PRESSURE CONTROl MODULE·· This moclllt is IYililable in reducing u well as
sequence Yllve versions. The module's construction allows for pilot pressure
to be sensed 11ther at the pressure inlet to tht tour-way valve, or 1t cylinder

port "A".
ADJUSTABLE PILOT CHOKES--Thest consist of a flow control module which
mounts between the pilot section and the main body. It is used as a means tD
increase the Yilves shifting time.
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B.ECTRICAL DATA
WET COR£

SOUHOID
VClTAGE

•IA••

rltt per
no. ptttl
II /Min. I

15

0. c:ss

AvtRAG( lLAKAGl • R£Sl'OffS£ Tift'(· SINGLE SOUNOIO VAlV£S
1r.o 5CI 1000 20r.o )CD)
PRES SUR[ CPS II
pres~rlnd

~

HQ.OINC
AMPS

l~USH

AMPS

Response time Is tht tl111t durltlon fnxn solenoid
tntrglzltlon or dttnt1"91%1tlon to tht first per·
~It change In pressure.

.'1
.),

4.6
2.5
5.5
Z.1

115 V II Hz
230V l)Hz
UOY !IOHl
220'1 !IOHl

.II
.Cl

Dltl '1111'tHnts IWl'llJI pertormlnce
when uslnq Oil wilt\ US SUS 12'cSt)
viscosity It l2IJOF l#CI.

PICTORIALS-SYMBOLS----------------------SPlt INC R£nJftN

SPft ING CENT£RED
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Ao()IUMCt l'l.UO
IOl"!'IONAL)

A·oonct P'l.:JG

!OPTIONAL)
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1.ll
(li.11

l/J " "
£1..ECTIUCAL
CONNECnON

I. IJ
U06. l)

s.zo
(llZ. I)

s. 44
(I JI. 2)

J. 44
(87. 4)

4. 77
(111.ll

l. so
(81.9)

14.11
i---------(l,.,Z)

.
.
.
.
J

Z.06
(U.3)
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t.O •
!HO.SI

2. 7\
fH.tl
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C'IUNDEll CAGE +----i.......C.--'I
CONNECTIONS
1l•N"r
SEE SUl'l.\ TE OETAI L !'Oii LOCA TtON
or l'OllTS AHO MOUNTtNG HOLES.
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J.11 •

Z LOCATING "NS

o.u (I.JI cu..

120. ll
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1u.11
1

•.t.00 I. l 1 (JJ. JI TO EACH
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THESE DIMENSIONS FOii SPRING
RIT1Jl!H VALVU

(lZl.61

Ito-•------u,..u --~
1 •.11 •

SUBPLATE -

- ,:,;:rill----'
10.so

1-114", J.112" & 2" BOTTOM- PORTED SUBP!.A'I[

When subplate Is not used, a
machined pad must be provided
for mounting. Pad must be flat
within o.oom In/in with 1 surface
finish ot 63 RMS.
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ELECTRICAL 0'110NS-

SENTll'.tl LIGHTS

4. IM

112S. 51

QUICK CONhtCT

HI
199. 31

HIRSCHMANN Sot.ENOIO

[-79
Pq 6

5.61
1138.ZI
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HOW TO ORDER-------------------------------------------------,.c;D~SIGH SERIES

F0~8SHS-1108·A·10

115/IO

IAlw1ys soeclfy Solenoid Dltal

~~
lt ii HIX1
2

A··INTERNAL PILOT, EXTERNAL DRAIN
B··INTERNAL PILOT, INTERNAL DRAIN
[··EXTERNM. PILOT, £XTEINM. DRAIN

I

lX l~lt II
•IXl61t II
~IXldlt II
,If llFYIXI
lt ll;-11XI
•It II~ llXI
lt llBIXI
wit 110iXI
R It tlHIXI
·clXl~lt II
PT

•• A··SENTINEl. LIGHTS

3

F··FLANGE .YOONTED
THREADED CONNECTIONS

F··EXTERNAL PILOT, INTERNAL DRAIN

I Specify only 11 rt(JJ1rtdl

G··SUBP\.ATE MOUNTED Willi
INTEGRAL CHECK PRESSURE
PORT
H··SUBP\.ATE MOUNTED Willi
INTEGRAL 6S PSI SEQUENCE
IN PRESSURE PORT

•• D·-QUICK CONNECT
•• [··SENTINEL LIGHTS WITH
QUICK CONNECT
H·-HIRSCHMANN SOLENOID
.. NOT AVAILABLE
SOLENOIDS

W/HIRSC~NN

1

S··SUBP\.ATE MOUNTfD
T··FOOT MOUNTED,
THREADED CONNECTIONS

9

N··D£TENTS
S··SPRING CENTERED
T··SPRING RETURN
P··PRESSURE CENTERED
0

THROffiED AS STANDARD

Subplatl, Modules, Bolt Kits, and Fe1111lt Electrial
Plugs must bl specilitd sfl)lratety.

S··STANDARD
A..flXED PILOT CHOKE

SUBP\.ATES Ir FEMALE P\.UGS

B··ADJUSTABLE SPOOL STOPS ISPR ING CENTERED ONL YI

O.HOS •• l·U4" NPT Bot~ Portld Subplatl

D··THROffiEO SPOOL

D4tH2S •• 1·112" NPT- Bottom Portld Subplatt

.,
!'

D4tH65 •• 2" NPT Bot»mt Portld Subplatt

[··FIXED PILOT CHOKES Ir
THROffiED SPOOL

D4tHOA •• 1·114" NPT Sidi Ir BoltDm Porttd Subpl•tl
951901 •• Ftmalt Plug, Single Solenoid

f··flXED PILOT CHOKES, ADJUSTABLE
SPOOl STOPS & TliROffiED SPOOL
· G··ADJUSTABLE PILOT CHOKES Ir
ADJUSTABLE SPOOL STOPS

951902 •• Ftmilt Plug, Dcublt Solenoid
951923 Ftmalt Hirschmann Plu9, Sinqlt Solenoid
951924 Ftmalt Hirschmann Plug, Double Solenoid

M··ADJUSTABLE PILOT CHOKES
P··ADJUSTABLE PILOT CHOKES Ir
TliROmED SPOOL

WET CORE ELECTRICAL SPECIFICATIONS

Stindlnl AC VOlllgtS Ir Frequencies

1151110
2»220

•
•

R··AOJUSTABLE PILOT CHOKES, TliROffiED
SPOOi. Ir ADJUSTABLE SPOOi. STOPS

~(IQ
~(IQ

T··AOJUSTABLE SPOOL STOPS Ii
THROffiED SPOOL

Stan di nl DC VOlliqtS

BOLT KITS

12 V •••••• C.F.
24 V •••••• C. F.
Non-Standard vol!Jgls & frequencies may
be obtained on spKiil ordtr at iddtd cost.

Kil No.

C.F. •••• CONSULT FACTORY

£·79
Paqt 7

To Mount

B-2•

1-1"" 4·-.y Valvt Only

B-2S

l · l"" 4·•1Y Valve and Flow Control Module

8-65

l-114" 4·way Valve and l'ressurt Control Module

8-81

l-114" 4·•1Y Valve. flow Control Module and
l'ressure Control Module

APPENDIX 5
ENGINEERING DESIGN DATA OIL GEAR VALVE

VDSP-t mountlnt wrfKe CITO!' 10, Nll'l'A 010

.
-·~

..

.

,,,:

1.U"(1tUI
1.10'" (110.11

SPl.RE SEAL KIT-"VOSPH·6SK'"
Mu. 01a. of Pens A. B. P. T: 1.34"-Ports X. V: .28"-Pcn L 20"

.•

AATINQS AND IP!Cl"CATIONI _
M.;un~l'lij l..irface. CeTOP 10. NFPA 010.
~~ax. reeominanded flow 2e4.C ;pm (1000 I/min).
Max. recommended pre11ure on porta P·A· !·X • 5075 PSI (350 bar), port T"" 3825 PSI (250 ber) (for option
and L (If required) • null pressure.

. ~- _.

ID: port T •null pr111ur1), drain pon1 V
~

Po•• eupply
- ·
·
·
These p1lotvtlves nave nl;nly reliable sole no Ids typeOI which are suitable for direct currant (DC) or alternatln; curl'9nt (AC) In accordance with coilt

Electrtc

and connectors u•ed-He notet "electric and electronic eonnectcra:'
Tr11se valves rr:ay t:a a110 provided wilh solenoid• type OU wn1eh are 1ultable for dlrae1 c11rrent (DC) and may be equipped with devlcn lor
cen~olling tne •witching 11me.
·
Tne electric power supply in alternallng c11rrent Is possible by rr.ean1 of electronic connectors type E·SA (with DC eoll1) that allow higher valve
per1ormancts and low response uma.
.
Available 11 an alternative are e1ectr1c eonneetora typt SP·999 with b11ild·ln rectifier (perform• at OC).
Consult B11llatin 80314 (VOSHU v111111) and Bulletin 80312 (VOSHI 11atvaa) for mort information on pilot valvet.
Elaclt!c end alectroNc: connactort
These 11al1111 are equipped with alactrlc or electronic connectors for the proper interlace to Iha electric supply 1ystem.
Electric connectors:
SP·EES standard connector, 1ult1bla tor connecticn to direct current (OC) or rectified current (RC! or 11tematin; current (ACJ electric supply
1yatem.
SP· 777 11 at>ova SP·H8. but with built·ln 1i;nal l1mp, tor connection to direct current (OC) or rectified current (RC) or 11t1malln; c11rrtnt
IACl altctrlc auppty 1y1t1m.
SP·939 w!tn b11llt·ln ractllltr brld;t for auppiytn; DC eolla by 11ttrnatln9 currant (AC).
Elee1rcn1c cc:nnectora (sea tablt 0•10 and note g 11actrtc 1ea1ur111:
E·SA improve oar1crm1ncas and ;Iva faatar at':lfting times of OC sol. valv11 1uppiltd by AC eiectrlc 1ystern.
E·SE improve per1orm1nces and reduce power conai.:m:;Uon of DC solenoid valves tuppiied by OC 11ec1nc 1ysttm.
E·SF< permit the switching of AC er OC 1ol1nold v1tv11 by a tow power ai;nal (mu 20 mA).
E·SO a11m1n11ta efeetrfe dlsturbanc11 wnen AC or CC 101anoid val11aa art awttched off.
Note: dlstur~ancas aui:ii:ireucr d111ic11. similar to E·SO. are. u standara, built In au !·SA. E·SE. E·SR.
G!Nl~..\L NOl:I .
T!"la position of lht valve main 1peol Is obtained by the action of the aolenoid operated pllot valve, that pre11urizt1 or unloads lht pfiot
cname:irs:
a)
i11 tM 3 position version with si::ring een~aring (!.1. VOSPH*·671 ").the spool displacement is achieved by hydraulic: pressure on one c! the pilot
c~3;-:-.:~rs. wn111 t~.e ott':or 13 :,;~le seed. Tt-e ma;n spool la centralized by the spring ac!lon when both the pilot chambers are unioad1d;
bl
1r. :r:~ 2 pcsit1cn ~1=-:1r.j1 olf·set va:vos (i.e. VOS PH •·663• or 607"), and in the 2 po91!lon without 1prlngs valvH (I.a. VOSPH*·870 or e1s•1.1n1

_,. r·.

.

./"~[J:·1

'
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.·-~:-"l ..

1·...
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.-.'

::~·\·''
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wtl•" pilot P,.Hllrt 111111, Ill• ITlll" •POOi II of' " ' by the ;ortn; acfO"i
.
1n int 3 potl1lon ¥trtl0n llatd wOl'I 1"1t llyclra11lfc '9nltrlng Cltvlct ~··· VOSftH• ·071 • tM), tf\t metn epool C111plac1rnen1ta1chltvtd 11y llydraune
.,..._.., ... , .......... ,,.,, •••···•••••l•'l""••'""fll'"••• .,,,

tlOI\,

o)

•

•• • ,.,_ •••··•··-•·•••"'·•··•··

w

.. ~·•·

••

• • • • . _ , , , , , , , • • ._.1.11wo,J•i•ee\re1•

ftO

l>,.llUft on one ol ll'lt pllot ct11mbtrt. wllllt !ht otntr 1111n101dtd. TM 1poo11a ctntr1llad by IN 11~nto1111pp11ca11on of prtu11rt at bOlll
tilt pilot chamber-= Ult hydr111llc c.nttrlng dtvlc. provldtt different Nc:tlon trtat, and lht main IC)ool 111ct\11i.ct lnllO c1netf poeltion by tr\e

rteultlnQ hrdrlulle lotce.

(1 I

The V1lvtl can bt eupplltd with:

(21
131

of'

-i>llOI choktl IOI' controlllng ll'lt main 1pool 1l'llftlng tlmt (option IH);
-mtln 1poo1 atrokt 1dlu1tn1tnt (opUOn 18),
-pilot pre11ure generator (mlnlm11m 51 pt1 (4 barD titted on P port (option IA).
Pilot OPtflted vaiv.e. type VOSPH•.f. can tit 1upplltd wltrl Internal or t11terna1 pilot and drain (Mt nottt 3, 4, i2).
'or operation
petition velvet wt"'
higher than 3925PSI1250 lier) and 111gn ra111 ot no~ trlt ult ol lht llydraullc centerlog dtvlct
may bt rteOIMltndtd (~ /M; ...
3. I).
'·
Minimum pllot pc'ellutt rot co"9CI operation 11 58 PSI (4 bar), i ' ' PSI (i 0 lier) wltrl llydr111Hc c.nterlng device (lff not"' and 5).
Crain port y hat too. coMtcttd dlrdy to tank. II valve la oper1'9d w11n lnttmat Ortln, no beck prtuurt It 1ilowed on pott t
The pllot 1oltn0id Y&lvt1art1u1>Plltd wllh m1nua1 override or. upon requHt. utendld m1nual ovemd• button, protect9CI with 1 n.ibbtt cap
1nd •PPfOpriaw Nlllng llt1wttn coll and aoltnold tube (option /WP).

(4)

l!I)
Ill

MOoaCOOI

P,.•ur•
"°'"

----

VDIP HI
DllOttd

,

7

- I

1 I

11

toltnold
tullD1118d
mounted

-

H -

I

24 DC

N

30

I

I

WQ
11>tct11 1t111 1om1t
If not rtQutrtdl for

"" rt.i.ant ftulde:

WQ • water glycol
P£ • pho1phatt
tit tr

'

typ1 ot toltnOld
pilot valve:
HI •VOSHt
HU•VOSHU

dttlon number, eub)tct
to ch1n;1. lnllallaUon
Cllm1naion1 uncl'lanold from

tlze:

I • C!TOP 10, N,PA 010

30 ttlru 31

pilot VllV't:
I • tlnol• aoltnold
7 • doublt IOltnolCI

alectrlc system 11.1pply ¥Olta;e: Volt
u. 24, ''· iio. 220 DC or AC
110-125, 220-250 (at 50 or 80 Hz) AC
DC• direct current
AC • 11t1rn1t1ng current
AC • rec:tllltCI current
" ' note I
, 00 • YllV9 without collt

ll>OOl·•Prlng 1rrangement
O •no apnnga
1 • 11>rino centered
3 • 1pring oH·•tt (external po111ion1)
!I • main 1POOI without apringl. pilot valve dtttnttd
7 • 11>rlng off·ttt (center and t11ttmal po1111on1)
1pool type ( " ' t11111

Al

type of tltctrlc/tttc:tronlc connector
Y "'PGti w/rtc:tilitr Ind lite
(110/1i5V only)
K
NPT
W ,500• NPT w/litl
H • .500" NPT W/'9Ctilltr
L .. 500" NPT w/rtclllltr
and lilt (110/,,SV only)

options:
A • telenold mounted on pert I tldt of pilot Yatvt
D • Internal drain
E • external pilot PftUUrt
H • 1dlu1ta~I• cnoktt (.'Tlettr 0111 tr.;im tht pilot c11amber1 of
tht Nin VllV9),
H9 • 1d)u1tablt cl'lokH (mtttr·ln to tht pilot ch1mb1ra ol lht
main valvtl.
M • hydrtullc pre11urt ctnl9flng
R • pilot pr11aurt 9en1,..tor on P port (IH note 5)
S • main 1pco1 ttrok• adl1.11trunt
WP • pllot valve with 11t1nd1d manutl ov1rrtd1 1>tn protecttd
by Nbt>tr cap

=.soo·
=

N•
P •
Q•
X •
"'

IYMIOLI AND DllMINATION

··-

I

lrmbol( .. )

.. -

SP·H6
SP·777

A • E·SA
E • E·SE

SP·i99

0 • !·SO

J

wlllloul connector
R • E·SA
note on conna~ort (llrtt page)

-------~-------~--------.

ModetJ•>

IJmbol (.. )

vosPH1-en•

~

Mod•tJ•>

Symbol( .. )

I

Modt1J•>

.. _ _ _,__v_o_1_PH_1_.v_1_PH_u_ _ _ _ _ _ _ _ _ _ _
v~!'!f!:V .~~~·-u-+---------,.-V_D..;;,S_PH_l_·V...;,..,;;l_PH_U.:;_-1

~

I
I

vosPH1-ee3•

• •

vosPH1-eei•1A

VOSPMU-171•
~' VOSPHU-663•
~
VOSPHU ee1•1A
I - ,'
••
! VOSPMl-170•
• •
VOSPHl·&e3•/A I
~~
VOSPHl·M7•
. ~.
~
I
~,,
I
....
~
*' '
VOSPHU-170•
VOSPHU·663• /A :
' '
·•
VOSPHU·l67•
I'----~~-r-------ir-------~-t-------~--------+~-----~
0

1

I

~

vosPH1-175•

-

1

• •

I

•

r--v_o_s_P_H_1._e_e,_•_ _

L~-~-*-'-'-...,.~~.._~v_o_sP_H_u_._1_1_s•_...____~~;~,-:-:-~·~·=--~l--:-:v_o~s~P-H_u_._ee_1·___

~~

vosPH1-ae1•1A

1

~~-'-'"""."~~~..,.--~v~o-s_P~H~u_._6e_1_•_1_A_.!

1_ _ _

(') Tiie cod• of the vtlvt naa to be completed w11n tl'lt d1g1t (1, 2. 3. etc.) 1nd1c1t1ng tnt spool typ1-t1u1T.otr (SH "TABLE A-Spoot iypes").
(.. ) Tht eymbol dcuni 1how tl'lt llJd,.ulic connection in center position becaust 11 depends on the spool type 11 al'lown In TABLE A.
TAILI A • lpool ttPte
Notte:

o~

3rrn8oo

11 11:, ;1' Xl

•IXIBll
,' U

1

•11 llSIXI
,'

•If llRIXl
,'

1

2®
fT
......_

"'

elf HfilXJ
,'
If

11! fl XI
,'

7} Si:oo~• type 0 and 3.,,11101v1ilablt 1101 i
trd 3/i, where in center po1ition 011 Pl•·
UQll from user portt to lank ire reduced.

8) SQool1typ11, 4 and 5 art 1110 IYli!ablt 11
H1, 4/8 and 5/i. Tiiey art 1ppropri1ttty
1111pecl to reduct water·hammtr 1hock1
during Iha lntermtdiall puaag11 from ex•
temal to center position with pos1tlYe ov1t·
la;>:iing on 1,, and neg1tlvt OYtrl1pp1ng on
418 1r.d Sti.
9) 0:-1 rl~UHt. other typt of IPOCIS .,, IYlil·

1t:1.

lr.1ullatloft
VOS~·S ll)rlng Off•Ht Ind eprlng ctnetftd Yllvel can be installed in 1ny position. Tht YllVH lyl)I VCSP• ·670• (no spring1), when Oj:er lted by
1mpu.se1, mu11 bt ln1lalltd with lhtir longlludlnal 1xl1 horizontal.

Page2

_)

•"''"ll

oe•wnn ••••• anQ mo1o1n11119 11o1op1111 aa1ureo Dy IJ•flngt. 'N~n •
mo11nting. h1vlng 111t1ac:1 lnltll wilt\ lletneN 0-011100 and ro119hn"'

Pld mi.ti tie prO'tlo.d
· ; nOI•.,i.Nd.
· .·~a '".....,,,nlCI
':.'\ ,· ~---~';"!~~~

~opiai. If

V-:

PMdandtMP«tturtrtnat

t·. ~- lt. ~~""I''.•

.

.

IOf

Tiit vatvee trt dffignecl lft otdt1· IO operet9 with good q1,1tllty l'lyckaullc olt containing Ult MCttMf'f ldcllhet (1ntlw• 1nlllro1tllnt.
olt [J~ - IO•IJ>; In 1verage
1ntloaldlzlng 199nt1). Tht rtcommtndtd range of vftcotlly u.. bt1WMf'I H SIU and 1121 SIU (U
condlllon1of1mploymtn1, an oH hiving 1 vlKOtlty o1114 SSU. , 22•, 124 cSt (3.1•11It50'C) It~
"uld tamPtfllurt: tht maximum ltuld ttmpertturt rtcommendtd 1 OI ' (10'C); hlgklf i.mpert!urt WOUid rt1ult In 1 rtpld dlmtgt Of Iha

and_,

...,.

Flllratton: !ht fluid mut1 hive homog1ntoua pl'lyslcal and chamlcal propet11tt Ind be"" of any lmputftlel. A. ftuld ftllttllon Of 25 mlerone In
at>sotui. value 11 *ommtnded.
Tht uM of ftrt '91illltlt ftuld requlrae 9')1Clal ...,, (lo be Indicated In It'll model codt).
Ambient ltftlper8Ue range-''''° 1M'I' (-20 lo HOC).

Dr.in(•, ID. Ill)

,

.

Crain pott Ymutt lfw•YI btcoMtcttd directly to tank, except for vtrtlon IC (lni.rnal drain). Wllh !tit l'lyfraullc centering dtvlct fltttd. POrt L
mu11 a1ao beoonnect9d to tank. Couni.t·prffaurt on drain llnH artn'lallowed. If IP'lt valvt oper1111 wlltl Intimal drain (JC), counttr·pre11urt
on T PO" la not lllOWtd.

Hol pt"""9 h II)

....

'or a proper operation of tlle vam, IP'I• pilot prH1ur1 mual be a11. .1t 51 PSI (4 bar), 1'8 PSI (10 bar)..,., hydraulic ctnltrlng device; pilot
preuurt can be lm.rnal or uttrnal (IE) Ulrough port

x.

... ,, ......, '"

~
The dtvlct /Ill 9entretH an 1ddltton1I prt11urt drop, in ordtr to tn1urt 11'11 minimum Piiot Prtllu'9. for correct operallon of lht valv11 wit,,

Internal pllot and fitted with ""°°la !)'pt O. 0/ 1, •. • 18, and 5. Tht device , ,. 1'111 IO be Htted wl'len ll'le prt11uredrop In fie valve, vtrlfttd on AP / Q
cP'l1t1ct9rlt1lc1. 11 1oww lh1n tl'le minimum pilot prHturt value.
•

l1ectltcll Wtnt

The tlec:trlcal wiring of IN VCSP pllot valvta 11 done by adJustablt and fully orientable plug and aocket coriMC10rt. Tl'le wlrlflg can be dont on
tl'lt pl119 lndependtntiy of lht valve petition; !ht plug hO\ltlng can be rote~ in ltt IXIL

0..,.....

Entrg1z1n1 the aoltnold po,, "A" Ilda ol pilot valvt, the hydraulic connect1on1 art P-1. A.-T exctpt tot VOSPH•·•11 •.where. by tntrglzlng
aoltnold. lht conntc11on1 " ' P-A,
and tor VOSPH•.•11. whert, entrgiiJng aoltnold tht ll)Ool 11 dtfvtn to
petition.
On position. aprln; oft·MI valvtt. tnt aoltnold of pilot valV9 11 normally
""9urt
lltttd on p04'1 A Ilda.
lpool type
MU'll
I071 Pll
f1nNI
Wortltn1 Ulllfta end tlydreulc pttNUre centtr1n1 device /M
(JIO ...,,
110.,
(HO bar)
In tl'lt tlblt on the rlg,,t art txampltt of eomt typic11 apoola and vafuff of
214.0pn
211Agpm
17Ugpm
oPtratlng prtaturt tnd the mu. recommendtd flow rtt11 lor corrtc:t vtlvt
o. 1, 1•. 3.•• 7, I 11000 I/min) (8001/mlnl (NO llmi!ll
operation. ,or 3 poaition valv• lht dtvlct IM 11 recommtndtd for obtaining
lht apool center polltlon whtn prt11urt and now vatvet •r• higl'ler than tl'le
a1up ~71.7!,C 141.0gpm
2. •. 5,
flgurtt thcwn htrt.
(800 I/mini
IO I mini (510llmin)

a-T

a

cem.r

,,._..

"""""

•e. e•

lltetrtoel Olteract.rtttlcl
Valft

••·N

IY9tefll

111pply

Power
contumptlon
(1)

·Nomlnaf
VOllaft
(9) and (I)

CC and RC

24W

12 DC
2•

oc

48 DC

SP·COU 12 DC
SP·COU 24DC
SP·COU" DC

grttn
rtd
aowr

12 DC
2• DC

SP-COU I DC
SP-COU 12 DC

brown
grttn

l

VOSPH• 011
VOSPH•·••••·P:
Y; K; W: H or I.
IJOSPH•·nu.1

lltctrlt

I

DC

I

VOSPHl· .. '*·N
VOSPHl·••••.P;
Y; K; W; H or I.

7

w (2)

110150
, 15/80
220150
230180

•O IJA (3)

AC

-

-

55 VA. (41

VCSPH•·••••·A

AC
30 VA

VOSPH•·••••.Q
:

I

AC
AC
AC
AC

Typeohol

I

h

SP.COi 110150

AC

i SP·COI 115110 AC
! SP·COI 220/50 AC
SP·COI

230/IO AC

Color of

the coll
label

~blut

grey

I

SP·COU 2• DC
SP·COU" DC

ti Iver

110 • 115 AC (7)
220 • 230AC17)

I

SP.COU 110 DC
SP-COU 220 DC

gold
blue

M Prottctton CllH: H; Duty cycls: 1QCM.

1

yellow
whJtt

110- 125AC17)
220 • 250 AC (7)

I

I

rtd

(1) V1lutt bleed on teata ptrlormtd with !tit fluld i.mPtfaturt of 122'F (50'Cl and lllt ambient i.mpemurt of 81'' (20•C).
(2) In a cyclt. whert tht aoltn04d It tntfgiztdldt·entrglzed In 1 Hcond (1 Hz). me average l)Ower ccl'lllJmption 111 W: tor longer cycltt.
tl'I• POwtr coneumptton ii tttt ltlan hllf lhil value.
Wl'len ll'la toltnoid ii 1nergiztd !tit inrulh current value It IA at 12V CC and 3A. at 2•V CC. corrnpond1r.g to a peak of POWtf coneumpticn

of 72W

Tl'IHt current ptaka p1rt11t for a period al'lontr than 50 mate and they muat be contidtrld wtlen tl'le tltcttlc circuit 11 dtalgntd.

(3) Wl'ltn the 1011nold l1tnar;11ed, an lnn11h current of approx 3 timt1 tht lloldlng current value ftowaln tht coll lnrulP'I current v1lut1

peraltt for ftw m11c. 111d corraaPOnd with 1 power consumption of 130 VA.
(•) Wl'len tht aol1nold lttntrglad tl'lt lnrulh current value le 4.1Aam0 v AC and 2.3 A 11220 V AC: ttlt Ptak of DOW.r conauml)tlon la
500 VA.; thtlt c111Ttnt p11ka per111t for a period ahorttr tl'lan •O m11e and tP'lty mu1t bt conlidtted when tht tlactrlc circuit la
dt•lgntd.
(8) On reQuHt, othtr volte;• valutl trt tvallablt •
. (5) Tolerance on the nomtnal voltagt 11 -10C!b +5%.
(7) !ltctrtc frequenc111canbe50Hz11wtll11 80 Hz.

TYPICAL A '1Q CHAMCTIRllTICI !'OR ITAHDAi.D SPOOi.i
Option /Ill (note 5)

.....
.....

111'.I

ru
•
•

q:>

@

11'-A, P-1

tl.M

Ml.M

111.&1

...
IU.M

© ,_ T (lllOOll ly~

A·T.8-T

Tula bued cnlluld Vltc:"~ty
It SO"C).

°'

,..
HUe

011Ot-

(i) Flapptr·guidt
Q) Flapper

.. 1na 411)

11'SSU, 122'F (2• est [3.l'IJ

<l>

Sprtng 1101>-wasl'ler

1>

Sprtng MO

ua

'}) Plue type SP·X~ JO

Pa~e 3

BULLETIN

1'>0

eo:.i· s

..
RtttMMt lllMI (IVlflCI• VllUH) performed wlltl 3125 PSI (250 bar) pilot prtuute. nomln•I 'tOH.tgt, IP.... connteiott Incl fluid vfec:oelty of
11' SSU. 122'' !2' ell [:U'I] et IO'C)
VD8'H•t11•, ... 1•: tntr;111n9 same (DC IOI.) end'° rne (AC IOI.I: d•·•nerv111ne 170 mt. ·
VOIPIH• ...i•1tntrgl111'1911 ma (DC IOI.) and to me (AC IOI.); dt·tntrglzlng 320 ma.
Tht reeponte time It afleCted ~ fie elutlOlty of the hydraullO circuit. by 11'1• varttUon of ltlt hydraulle pettmt19tl Ind 19mpereture.
Uelng 01t11r connecton ,,. "'PO"M ""'9 It 1"9c:ted 11 ehQwn In lullellnt l0390 and 8031' not• 10 end lulfttln 10312nol91.
•
Th• dtcrtUinf ot ll'le pllcM pttUure lncrMM ti,. reaponM llmt.
For mo,. lnlomlltlon oonault THI OIL.GeAA COMftAN'(
.

OfUl'ICI LOCAnON flOR KOT/DRAIN CHANNll.I
VDIP4 (dt'llft dlaftfttlt)

SP-x•••

Depending on 11'1• po11t1on of
1ntemal plug1, dlflertnt
pilot/drain conflgurattont etn bt obtained 11 lhown ti.low:
lnt1m•I ollotlng: blinded plUf IP·X300 In X
E.dernal pllotlng: blinded p1119 IP·X300 In Ill
(remove plut 1 to reach Ill)
Internet drain; blinded plug SP·X300 In Y
E.xttmal drain: blinded pluQ IP·X300 In Dr
For modify the plloVdraln configuration It le only ntc1... ry
to lnt1rchan1• the r11p1ctlY1 pluga.
Standerd vatve1 have Internal pllot and e.terntl. drain.

INl1M.W10N DIMINllONl lllOIMe (ftft)

VOIPH'·•• .. ,H (ICljulllble dlotrff)

r.ara.
Choktl (/H): HQ-012, HQ-022
(lncreue height by 1.57" ['40

mmD
F11ttnlng boltl lor pilot vtlve
with chokta (/H):
Option•• Bolt l(lt-''VDSPHBl</H" contain• (4') ltawnlng
boltl MS x IO lg. "9comm9ndtd
lubtlcli19d torque 17 lfl. Iba.
Weight 13.I (31 k;l (IU lbs. (31
kg) with choktl)
F1ettnlng bolll for DP-e
Optional Iott Klt-"\IDSPH·HI<"
contain• (I) fa1t9nlng 1crew1
.750-10 UNC x 2.71" 19. Aecom·
mended lubtlcattd torque 2" It

LA" Ill.II

Iba.

11.WllNI

V1ralon /M (hydr1ullc pttHUte

ctnl•rlfll)

~

a.n·-

11:

I
I

1uu-.1
Weight 81.0 lbL ('° kg)
Futtnlng bolte tor DP-e
Opllontl Bolt Kit- "\IDSPH·IBI<"
(contain• (8) laatenlno 1crew1
.750°10UNCx175• 1;. Aecom·
mended lubricaltd torque 2« ft.

Iba.
Nore-The quoted height dlmtnalone art for valve• titted witl'l th• 11tndtrd lltc:tttcal connector SP·&&e: with !·SD, SP· 777, SP·8M the quot11
ire 1ncr1Hect by 0.4'7" (12 mm). With E·SA. e;sE conntctort th• quote le increa1td by 0.59" (15 mm) and 0.11" 11 e mm) with !·SR.
For more detail•'" Bulletin 80390.
·

;~.]'~r
~-~~~~
2300 South 51 st Street, Milwaukee, WI USA 53219
Phor.e: (414) 327-1700
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OlSCl 1'11 Oii

2
2
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•

lnoD
ca.. ""'· IS-1.SAT-(U

Prt11urt 5ooe
Neeellt VOIVt

2

'

10
ll
12
IS
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IS

II

.

17

l.tN

I Cl:K& Val YI
FII ttr
t 111111roturt s.1 ten
Float S.ttcn

Acl:l.allatar,

s 1111111

I !Gf•llO
111111-1'11

1-r1a1 laS'Dllll

I 1.tnr

MSIH
ISO·I 112
IC· LZC»-S-t
IC·l20G-S·I llOGltl91l
I I0-25
C·ZOOO-S· 10
I 117·S-JllO-VSD

~r

.."

I •110

5711.·llO

"1 ltr 1rtot111r
SllJ!t ~I Go9e
Sucuon Stra1rer
Oltcl VOIVI
I .Qlecl Valvt. 2 PSI

I 11eet

011 llOI' /llYGlr'O

I 1AC·Jl.Z5
l711Za41
I 7S-107

SllCUOll ¥1Jott, l 112•

2
2
2
2
2
2
2
2
2
2

"°9nlll0Y

'

lfYGraul IC ,...., ,,. ...

5

I NYGre>-<roft
I laloor

I ZS "'. t IOO _,,., T'17t

I Utc:trtc l'Otor
I C-:1~11119

l~ACTlllO

I NlOll.
I llL-60

1 •· Sl'r»eo •111"'1!1 r

SJ

11.M\Z

I Scnra.aer
j l'llr ..r
l'!Jrur
tntrml t l'Gllftr

I l'llrur

·I SCnr09Cltr
All .. araa11r
I F I u I11 l'nlGUctl C.O

IC7·l5J
t.a·~HS

I nm
I noo
I noo

I

It

zo
21
Z2

I· rue
l·mc:
I n.c

7\

2

!'Ian Ito I0

25

•

-VOIVt
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,,

2
2

2'

2
2'

2'

"JI

M717
FN·ETMS· 105·SA-60- U5l10

II OCl

21

5" IllG OF' S£T

a Ila

OllllGr

SWtve I £1 DOW

MSC-«ll

Olloear
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APPENDIX 6
WASTE HOIST BRAKE RELEASE SEQUENCE

;--

•

Engineering & Repository Technology
Ju 1y. 30, 1987
WASTE HOIST BRAKE RELEASE EVENT SEQUENCE 7/25/87

Henry Brandt, Underground Operations
cc:

R. on lon
W. Chiquelin
L. Madl

V. Likar
T. Miller
T. Campbell

V. DeJong
B. Lucus

The Waste Hoist was pennitted to free wheel due to a series of events
which occurred 7/25/87 related to a valve replacement in the primary hydraulic
power pack. This valve replacement was being perfonned to correct a
warranty defect of brake return flow seepage causing a minor but persistant
nuisance which was an out of design condition.
The following sequence of events describes the preliminary activities
and the occurrence iteself.
1.

A transmittal of deficiencies dated April 28, 1987, identified
the valve seepage problem through the Corps of Engineers from
the MOC and DOE. (Attached see Item 12.)

2.

T~e

3.

The replacement valve arrived at the site during the week of
July 13, 1987.

4.

Brinderson Corp. agreed on July 23, 1987 to change out the valve
on Saturday, July 25, 1987 as warranty work.

5.

Underground Operations promised to develop Work Requests for
electrician, hoistman, and a supervisor in support of this work.

6.

On Friday 7/24/87, it was noted that Maintenance had not been
directed to provide an electrician and Construction Management
was asked if they could provide support to which they agreed.

problem was again transmitted this time directly to
Brinderson from MOC Purchasing on May 13, 1987. (attached see
Item 2)

Henry Brandt, Underground Operations
Page 2
T~e

7.

valve was issued to Brinderson on 7/24/87 and it was taken
to the hoist for comparison. Two shorter bolts were acquired
and a minor wiring modification was targeted.

8.

Work was scheduled for 8:30 am and all personnel were ready to
begin.

9.

The hoist was locked and tagged by Jim Ellet
Jim Campbell.

with support from

10.

The existing valve was disconnected by Tom Hackler and it was
removed by Bud Barnes and Curtis Kesler of Brinderson.

11.

The new valve was carefully compared with the removed valve
and the following items noted:
a. The new valve does not require the adapter baseplate which
was used on the existing valve to provide a-ring seal support.
b.

One small port on the new valve has been plugged.

c. The new valve has a 3/8 inch sealtite connector and the
existing wire is protected in ~ inch conduit.
d. Both valves have dowels for proper alignment, yet they can
be mounted either of two ways and no instructions were provided.
12.

The replacement valve was mounted by Brincerson in the configuration
most common with that of the removed valve.

13.

After wiring-up the valve and with personrel ~anning the 3 dump
valves, I requested the supervisor to remcve the locks and tags.

14.

The hoistman started the east (standby) p~mp and we noted that
fluid was rapidly transferring to the west tank.

15.

Pump operation was then shifted to the west pump which then
transferred the fluid to the east tank.

16.

The supervisor was requested to lock and tag the system and
the solenoid wires were reversed.

17.

A test starting of the east pump caused a very brief uncontrolled
release of brakes of approximately 30 feet. The annunciator
panel indicated "Hoist Traveling Wrong Direction".

18.

Another brief starting of the pump was perforr.:ed which demonstrated
that the fluid was still retruning to the opposite reservoir
and that wire switching has no effect on solenoid operation.

Henry Brandt, Underground Operations
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19.

The locks and tags were placed back onto the controls and the
valve was rotated 180° and re-installed.

20.

The locks and tags were removed, the brake dump valves were
opened for safety, and the west pump only was started. This
resulted in an immediate release of all brakes and a conveyance
asc~nt at up to approximately 500 FPM based on visual observation
of drum rotation.

21.

An attempt was made to open dump valves and no change was noted.

22.

After less than one minute, with the brake dump valves returned
to the closed position, the brakes moaned for 5-10 seconds and
then stopped the hoist. Some minor smoking of pad material
was noted.

23.

The breakers were locked and tagged and the "Oilgear" valve
was replaced by the original "Racine" valve.

24.

A call was placed to Bill Rude of Rexnord Inc. who recorrmended
restoring the system to its original configuration and testing
hoist operation. We also notified Henry Brandt, Bud Lucus,
Jere Galle, Jack Gilbert, and Norm Siepel (on site}.

25.

Mssrs. Brandt and Lucus arrived on site within the hour and
supported a thorough :~st program to confirm safe operation
of the hoist in its previous configuration.

26.

The power unit was first tested with the brakes isolated and
then with only one side put on-line at a time. Disk pad gap
was checked and confirmed not to be released.

27.

Operational tests were performed by the hoistman with response
and oversight by all parties until reasonable assurance that
the system has been restored to a safe configuration was attainec.
These tests involved very short hoist movements in each directior.
gradually increasing to normal full speed operation.

28.

During the initial testing, brake covers were removed and brake
pad wear was checked. Minimum wear was noted.

29.

Caliper support frames and bolts were visually inspected for
stress indications and none were noted.

30.

The hydraulic power unit was inspected for leaks, stuck valves.
fluid levels, pressures, etc. and all were consistant with norra'.
performance.

Henry Brandt, Underground Operations
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31.

Engineering, Underground Operations and the contractor, Brinderson,
·discussed and concurred that the system was restored to its
original configuration, That the hoist was operating normally,
and that operations should complete the daily operator checks
prior to further hoisting. The hoist manufacturer representatives,
Bill Rude and Jim Perrault, concurred that the original valve
would correct the problem.

32.

Maintenance was requested to perform collar to collar, kick
tests and visual rope and connection inspections. I checked
the hoist machinery log and noted completion of this and acceptable
results.

33.

Operations released the hoist for normal operation based on
satisfactory performance of all tests and engineering and hoist
manufacturer concurrence that the hoist was restored to original
design condition. At this point, however, all personnel had
been hoisted form the U/G via the exhaust shaft.

34.

A follow-up investigation is underway at the WIPP, and the manufacutrers, both Rexnord Inc. and Oilgear Corp. are investigating
the problem and they wish to return the valve to the factory
for testing. Other design concerns which develop from the investigation should be submitted in writing to the manufacturer since
they are considering system safety cesign improvements.

~v~
Al Varga
Mine Engineering

AV:dc-5
HA:87:0734
File #58100

APPENDIX 7
WASTE HOIST BRAKE SYSTEM ANALYSIS
(WESTINGHOUSE)
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En9ineerin9 and Repository Technoloqy
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August 13, 1987
WASTE HOI~T BRAKE SYSTEM ANALYSIS

Henry

To

cc:

w.

Brandt

v.
v.

F. Likar
J. DeJon9
H. L. Lucus
L. J. Madl
R. D. Nations, DOE

T. K. Campbell
T. o. Miller
w. R. Chiquelin
L. A. Patrick
R. J. Figlik, DOE

The incident which occurred on July 25, 1987, has resulted in
ongoing brake system failure analysis. Some significant
developments have been made to identify the reason for the
unplanned release of brakes and to develop system improvements.
The following is a more current status of the work for your
information.
Bench Testing of the Valves
The original "Racine" valve and the replacement "Oilgear" valve
were bench tested at New Mexico Hydraulics on August 5, 1987.
The entire test performance was witnessed by Jim Allen, of QA,
and myself. The primary data obtained from this test provided
the following insight into what really happened at the hoist
before and during the incident.
1.

The original "Racine" valve was bolted to a fabricated
subplate with hoses connected to all four (4) working ports
and both pilot ports (See attached sketch).

2.

Testing was performed using Gulf Harmony 46 AW hydraulic
fluid at working pressures of 1000 psi for flow testing.
Flow rates were maintained between 20 and 22 GPM. The tank
port was normally plugged. Flow and pressure were
monitored into port "P" and out of ports "A" and "B".

3.

The first test verified normal flow paths of the "Racine"
valve of "P" to "A" when de-energized, and "P" to "B" when
energized. This is the opposite of how it is shown on the
current Revision F of the hydraulic schematic diagram in
the Rexnord O&M Manual. The "Racine" valve tested was in
service at the time of turnover of the Waste Hoist.

Oiscara Date:

Henry w. Brandt
Auqust 13, 1987
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4.

Internal leakage was measured by first disconnecting the
return line "B" from the bench and measuring its flow into
a graduated pitcher while de-energized, which directed
primary flow to port "A". A total of 12 oz. of fluid per
minute at 130°F leaked through the valve body to line "B".

s.

Internal leakage was measured from return line "A" with the
valve energized and primary flow to line "B". The leakage
measured was 7 oz. per minute.

6.

The test group speculated that the valve spool had been
reversed in the field to switch flow direction. This was
based on the fact that the Allen head bolts had been
wrenched since painting. It was also believed that the
reversing of the valve spool was performed by the Rexnord
Field Superintendent during mechanical training, which
included changing to the Westinghouse spare valve to
attempt to reduce internal leakage.

7.

The spool removal and 180° rotation did reverse the valve
performance which verified that the valve could have been
originally installed to flow to port "B" when de-energized,
and port "~" when energized.

a.

The "Oilgear" valve was then mounted on the test bench in
the exact configuration as it had been installed on the
hoist. The initial flow when de-energized was to port "A"
and when energized it shifted to port "A". However, when
the solenoid was again de-energized the valve could no
longer shift and it became dead-centered and blocked all
flow paths. The pilot could not shift due to pressure on
both ends unable to drain either, and only 38 psi pilot
pressure was applied.

9.

The "Oilgear" valve was described as internally drained, so
the next test was to open port "T" to the tank and test
valve operation. This corrected the valve spool shifting
problem to provide de-energized flow to port "B" and
energized flow to port "A".

Henry w. Brandt
Auqust 13, 1987
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10.

The pilot drain port had been plugged when it arrived at
WIPP, so a test was performed with t~at plug removed and
the tank port "T" blocked. The valve again shifted well,
but still directed fluid to the opposite ports that the
"Racine" valve had.

11.

Leakage testing was then performed a~d it was noted that
the "Oilgear" valve allowed 16 oz. per minute to flow to
either port when shifted for primary flow to the opposite.
The oil temperature at this time was 150°F.

12.

The solenoid was then reversed as had been demonstrated by
the "Oilgear'' representative, Pat McCartney. This provided
the same fluid directions as the "Racine" valve when the
pilot drain port was left unplugged.

13.

Upon returning to the site, a check was made of the
untouched "Oilgear" valve which verified that its pilot
drain was also plugged and its solenoid was mounted so as
to provide flow to port "B" when de-energized and port "A"
when energized.

Bench Testing

Conc!usio~~

l.

The "Racine" valve, which i.3 in service now, and the one
which had previously operated on the brake system, function
to opposite ports of those shown on the hydraulic schematic
in the Rexnord O&M Manual. The main spool may have been
reversed in the field to achieve th:s result.

2.

The leakage problem from the "Racine" valve would not be
corrected by the "Oilgear" valve. !t is quite possible
that the problem is not only in the valve internal
clearances, but may also be in the check valves.

3.

The "Oilgear" valves are incorrect for the hoist brake
system in two valve design functions. First, the lack of a
pilot drain (plug was installed) does not allow full spool
shifting and was the reason for return line blockage,
causing pressure to build up and find a path to the brakes.
Second, the "Oilgear" valves are ported for flow directions
shown on the O&M Manual schematic which is opposite the
actual flow paths required at the hoist.

Henry
~uqust

w.

Paqe 4

Brandt
13, 1987

Waste Hoist Brake System Design Concerns
The incident demonstrated that if a return line ~bstruction
should occur, pressure will build up in that enc of the system.
This pressure has a direct path through valves 23.2 and 25.4
when de-energized, which will allow fluid to rea:h the disk
brake units. Once this pressure exceeds approxi:!\ately 1200 psi,
the brakes will release.
obstruction in the pilot drain line from the subject valve
*45 (SV 7) could cause a hydraulic lock-up of tte valve,
blocking return line flow. This pilot drain obs~ruction could
also result from a blockage of valve *51 (SV 10), which is the
system pilot drain directional valve. The pilo~ drain port on
valve *45 is i inch N.P.T. which is more than acequate for the
intermittent drainage function that it performs. Pilot drain
valve *51 has l inch ports and provides pilot d=ain directional
control from all pilot operated and relief valves.
~

These two valves have a slight potential for obs~ructing return
line flows, yet this potential is remote in thei: existing
configuration. It is very unlikely that the pr~~ary valve pilot
drain could be_blocked. Even when filter mainte~ance is poor
and cloth, mesh, or paper &re extruded into t~e system, the
ports have not plugged on similar application, according to
Rod Phillipi, President of New Mexico Hydraulics. He also
stated that the pilot directional control valve ~51, as I
described it to him, is a failsafe design and t:.at only an
extremely odd occurrence would allow it to becor-e an
obstruction. The valve does not require pilot shifting pressure
so it is simply energized or spring returned. :!lere is,
however, a possible failure scenario or two which can be drawn
and follow up system design modifications are recommended.
Recorrunended Design Improvements
The primary design concern noted during this experience was that
the fluid return flow path can back up to the b:akes at high
pressures if obstructed. Therefore, the follow~~g modifications
are recommended as a ~inimum to insure that ret-:.;.rn flow will not
release the brakes.

Henry w. Brandt
1'ugust 13, 1987
Page 5

l.

Install pressure relief valves near the X-5 and X-12 block
connections and set at low pressure (approximately 200 psi)
to dump directly to their respective tanks. This will
assure return side pressure remains well below brake release
levels regardless of return side path obstructions.

2.

Install a hydraulic fluid reservoir equalization pipe just
below the full indicator switch level, large enough to
overcome internal valve leakage. This will resolve the
Rexnord warranty problem identified as Item 2 of WR 87-1763.

3.

Perform a logic modification of the hoist controls to shut
down the brake pumps if an emergency stop is initiated.
This modification should be performed so as not to delete
the capability to perform brake maintenance with the loop
contactor open.

4.

Valves 26.l, 26.2, 56.3 and 56.6 represent a potential for
containing pressure in the disk brake unit if either both
26.l and 26.2 or 56.3 and 56.6 are closed when the brake has
been released. This would prevent the hydraulic pressure in
the brake unit from being released and would result in a
runaway. _ These valves should be physically secured and
tagged with appropriate caution tags.

5.

The O&M Manuals should be corrected to reflect the "Racine"
valve and its actual flow directions when energized and
de-energized. Valve number 51-SVlO is also noted
incorrectly and should be shown opposite.

6.

The spare "Racine" valve (45) and the pilot return
directional valve spare (51) should be tested locally to
insure that they are ported as required and not as shown in
the O&M Manual diagrams.

7.

The "Oilgear" valves should be returned to Rexnord, Inc.,
per the attached request.

Henry w. Brandt
August 13, 1987
Page 6

a.

A letter should be sent to Brinderson/GE/Rexnord requesting
the results of their review of this incident. They should
be asked to approve the above recommendations l, 2, and 3
and provide the design, materials, installation
instructions, asbuilt O&M Manual pages and technical support
required to implement them.

Conclusions
The Waste Hoist brake system does not violate any known state or
federal mine safety standards as designed. It does have an
apparent design oversight which does not present an imminent
hazard, yet does warrant prompt action.
In addition to this technical evaluation, a formal Failure Modes
and Effects Analysis (FMEA) of the hoist brake hydraulic system
is underway by Larry Patrick and myself, which will be completed
within one week.
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Albert A. Varga
Mine Engineering
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APPENDIX 8
HYDRAULIC VALVE TEST REPORTS
NEW MEXICO HYDRAULICS

NEW MEXICO HYDRAULICS, INC.
52-l S. Can~on

Carlsbad. New Mexico 88220
(505) 887-6624

08/19/87

TEST RE1URT

WESTINGHOUSE EUX:TRIC CORP.
WASTE TECHNOl.OGY SERVICE DIV.

P.o. rox 2078
CARLSBAD, NEW MEXICO 88221
Attm Mr. Al Varga

The attached represent the results of Function a.nd Leak testing on 08/05/87
of one (1) Ra.cine Model No. FD4 E'IHS llOsalO a.nd one (1) Oilgea.r Model
VDSPHl-66J2/ADE-P-115/6\C/Jl hydraulic, solenoid operated Directional Control
Valves on the test bench facility at New Mexico Hydraulics, Inc. in Carlsbad,
New Mexico.
The tests were conducted in the presence of Westinghouse Electric personnel
Msrs. Al Varga and Jim Allen a.nd New Mexico Hydraulics' Mr. Rodney E. Phillippi.
Both valves were tested in"as received" condition with no modification

zr-you L~~~
Ro~Phillippi,

Pres.
NE.W MEXICO HYDRAULICS, INC.

cc sSa.m A zzina.ro
Jim Allen
file
RP/an

NEW MEXICO HYDRAULICS, INC.
jH S.

Can~on

~8 2 Of

Carlsbad. New Muico 88220
(505) 887-6624

08/19/87
TEST RE.FORT
'IEST # 1A 1 TEST S.FOOL FUNCTIONS
RACINE MODEL # FD4 E'ffiS llOSAlO Hydraulic, Solenoid Operated Directional
Control Va.lve
Conditions
1. Hydraulic Fluids Gulf Harmony 4&.W with Reservoir at lJO'F. Temp.

2. Pressures 1,000 PSI Regulated.
). Flow Rates 20 GfM
4. Tank Port Plugged to Duplicate Hoist Circuit
Tested Spool Functions

#1

a.l Va.lve in de-energized position
b. Pressure to Port 11A 11
c. 11 B" Port to Tank

#2

a.l Va.lve in energized position
b. Pressure to Port "B"
c. Tank to Port "A 11

Results: #t and #2 Valve Functions Correct per Circuit.
TEST lB: '!EST S.FOOL FUNCTIONS
The Same Valve as Used in Test 1A with the Main Spool Reversed
Conditions
Same as test 1A

i

Tested Spool Functions

#1

a·
b.
c.

#2

a.l Energized Position11
b. Pressure to Port A"
c • Tank to Port "B 11

De-energized Position
Pressure to port "B"
Tank to Port "A"

Results: #1 and #2 Valve Functions Correct per Circuit
Reversing the spool simply reverses the functions

5

NEW MEXICO HYDRAULICS, INC.

~e

J or5

52-' S. Can>on

Carlsbad. New Mexico 811220
(505) 11117·6624

08/19/87
'IEST RER'.>RT
'IEST # lC I TEST

vALVE

LF.AKAGE

The Same Valve a.s used. in TE.5T lB
Conditions
1. Flow Rates 20 GPM
2. Pressures 2,000 FSI
). Hydraulic Fluids Gulf Harmony 46AW with Reservoir at
Tested Leakage
#1

a.l
b.
c.

Valve in De-energized. Position
Pressure to Port "A"
Plugged Tank Port

Results: Leakage out of Port"B" 12 oz. per Minute
#2

a.l
b.
c.

Valve in Energized. Position
Pressure to Port B
Plugged Tank Port

Results: Leakage out of Port "A"

7 oz. per Minute

1)5~ Temp.

NEW MEXICO HYDRAULICS, INC.
52-4 S.

Can~on

Page 4 of 5

Carlsbad, New Meiuco 88220
(505) 887·6624

08/19/87
'IEST REroRT

TEST 2A1 TEST srooL FUNCTIONS
OII.GFAR MODEL NO. VDSHU-66J2/ADE-P-115/60ac/Jl Hydraulic, Solenoid Operated
Control Valve
Conditions
1. Hydraulic Fluids Gulf Harmony 46AW with Reservoir at 140" F.Temp.
2. Pressures 1,000 PSI Regulated
J. Flow Rates 20 GPM
4. Tank Port Plugged
Tested Spool Functions

#1

a.) Valve in De-energized Position
b. ) Pressure to Port "B"
c.) Port "A" to Tank Plugged

Results: Spool shifted approximately twice (2 times) a.nd malfunctioned.
(Expected results since the Model No of this valve indicates
it is in temally drained a.nd the tank port is plugged in the
circuit)
#2

All the same as #1 except Tank Port is unplugged and
· connected to reservoir

Results: Valve Functions Correct
#J

a.l
b.
c•
d.

valve in Energized Position
Pressure to Port "A"
Tank to Port "B"
Remove "Y" Plug and "Y" port to Tank

Resultss Valve Functions Correct.
(If valve is internally drained you cannot plug the drain port.
This type Valve and Circuit will function only with port "Y"
connected to tank.)

NEW MEXICO HYDRAULICS, INC.
~2-'

S.

Page

5 Of 5

<:i.n~on

Carlsbad. New Mexico 88220
(505) 887-6&24

08/19/87
TEST RER:lRT

TEST ZBs TEST VALVE LF.AKAGE
Same Va.lve as used in TEST 2A
Conditions

1. Flow Rates 20 GIM
2. Pressure: 2,000 l?SI
J. Hydraulic Fluid: Gulf Harmony 46AW wi thReservoir 140 c; F. Temp.
Tested Leakage
#1

a.l
b.

c.
Results:

Valve in De-energized Position
Pressure to Port "B"
Tank Port "Y" Plugged

Leakage out of Port "A"

#2

16 oz. per Minute

a.1 Valve in Energized Position
b. Pressure to Port "A"
- c. / '!'J.r.k P·.n·t "Y" Plugged

Resultss

Leakage out of Port "B"

16 oz--. per Minute

TESTS COMPLETE
The Westinghouse personnel requested the Spool and Coil of the OU.GEAR VALVE
be moved to the opposite side of the main valve resulting in changing the
energized and de-energized functions.

BRIEF SUMMATION
The Racine Va.lve, Model No. FD4 ETHS llOSAlO, performs correctly in the
application with the minimum amount of leakage as received.
The Oilgear Valve, Model No. VlSHil-66J2/ADE-P-115/60i\C/Jl, does not
perform correctly as received and displays more le~e than the Racine Valve

