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1.1 Objective

The objective of this procedure is to provide instructions for
troubleshooting MOVs.

1.2 Discussion

Instructions are provided to gather initial data and determine a possible
, cause of the failure. Once the failure is determined a course of corrective
! action is suggested to fix the problem.

This procedure is to be performed by personnel with extensive knowledge
and training in MOVs. Any maintenance or corrective actions specified in
this procedure must be reported to the FLS and performed in accordance
with the approved operator preventive maintenance  erhaul, or
adjustment procedures. However, some maintenance tasks such as valve
stem inspection and lubrication, handwheel iaspection and lubrication,
meggering, continuity checks of wiring, and limit switch inspection may be
performed using this procedure.

MOV Coordinator must be consulted prior to troubleshooting valves that

‘ fail within the GL89-10 Program as indicated on the AWO. For these
valves, MOV Coordinator may need to gain approval from site MOV
Engineering group or a rep:esentative prior to performing specific
sections of this procedure.

2. PREREQUISITES
.

!\)

General

2.1.1  An AW has been prepared and approved by Unit 1 Operations
Department and Performance Evaluations Department as |
necessary.

o
.
o

The valve has been declared INCPERABLE or unavailable prior
to performing any maintenance described in Sections 4.2 through
% 4.10. (The valve does not need to be declared INOPERABLE or

' unavailable in order to gather the initial parameters information

described in Section 4.1.)

ro
[S9]

Documents

221 WC 10, (Att), “Lifted Lead and Jumper Device Data Sheet”
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_fw)
o

Applicable control wiring diagram

o
[ S
9

Engineering —approved torque switch settings

224 CMP703A1, “Limitorque Operator Preventive Maintenance !
(EQ)” |

225 CMP703A2, “Limitorque Uperator (SMB 000 and SMB 00)
Maintenance (EQ)”

2.2.6
to =47, and $B-0 to —4)”
2.2.7  MP 710.3, “Overhaul of Crane Teledyne Motor Operated Valves

|
|
!
C MP 703A3, “Limitorque Operator Maintenance (EQ) (SMB-0 |
i
|
|

(EQ)”

228  MP 7109, “Preventive Maintenance for Crane Teledyne Motor ‘
Operated Valves (EQ)”

229 MP 711.12, “Repacking and Live Load Installation”
2.2.iv CPT 1420E, “Limitorque Actuator Test” j

2211 CPTI1420X, “MOV Testing Using VOTES and MOVATS Torque
Thrust Cell”

Measuring and Test Equipment (M&TE)
23.1  All M&TE has been calibrated in accordance with WC 8, i
“Control and Calibration of Measuring and Test Equipment” and I

the calibration is current,

232 Megger with a range of 0 to 1000 volts, and an accuracy of +1.5%
of full scale length, such as QA-1625

2.3.3  Digital multimeter with a range of 0 ohms to infinity and an
accuracy of £2% such as QA-1654

234  VOTES system 100 and accessories

2.3.5  Motor Power Monitor (MPM) System

Level of Use
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2.4 Tools and Consumables
24.1 Tools
* Electrician’s standard tool kit

*  Mechanic's standard tool kit

242  Equipment
*  Strip chart recorder or equivalent (i.e., VOTES test
equipment)
243  Consumables
* Approved cleaning solution such as HydraFoam 2020 or
Electra Clean
*  Dowel rod or Tie—wrap
*  Low=lint cloths
*  Mobil 28 lubricant for valve stem
2.5 Personnel

2.5.1  Personnel performing this procedure must be trained and
qualified on the operator under maintenance or an MOV
Coordinator.

2.6 Responsibilities

2.6.1  Operations Department is responsible for electrically stroking
valve and for Control Room communications as necessary.

)
o
)

Generation Test Services is responsible for connecting diagnostic
equipment, when required, and obtaining valve signature.

MP 710.13
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3.1 Consumables to be used in or on power plant components must e
controlled in accordance with CC 1, “Control of Chemical Consumable
Products.”

3.2 Hazardous waste must be disposed of in accordance with CC 1, “Contro!
of Chemical Consumable Products.”
3.3 During disassembly, all disassembled paris should be tagged or identified.

All mating parts should be identified for proper match—up during
assembly.

3.4  Environmental qualification of EQ equipment should be maintained by
adhering to the requirements of specification SP-M1-EE-351,
“Millstone Unit One Environmental Qualification Master List and
Equipment Qualification Records.”

3.5 Operations Department must operate valve unless blue tag is hung on
operator handwheel, allowing maintenance personnel to operate.

3.6 MOV Coordinator must be consulted for development of a
troubleshooting plan prior to start of any work on a GL89- 10 Program
valve (ic. diagnostic testing equipment required). Portions of this
procedure may be used in conjunction with the specific troubleshooting
plan.

13
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4. INSTRUCTIONS
4.1 Initial Parameters

41.1  RECORD the following as-found conditions on Maint. Form
710.13-1:

* Reason for valve stroke (surveillance, plant operation,
auto—initiation, other)

* |IF applicable, number of attempts made to cycle valve
electrically

* IF applicable, time between attempted starts
*  Any known history of operational problems

¢ Comments relating to system conditions, pressure flow,
temperature, noise, odor, and local position

*  Motor feeder circuit breaker position
*  Thermal overload relay position
* Control power status
*  “Open” direction limit switch(es) indication
e “Close” direction limit switch(es) indication
¢ “Open” direction torque limit switch position
¢ “Close” direction torque limit switch position
4.1.2  Refer To Maint. Form 710.13~1, and DETERMINE if problem is

one listed in Table — 1, and Go To the applicable section for
further instructions.

Table = 1. Reported Problems

PROBLEM SECTION
MOV fails to fully stroke 4.2 & Attachment 1
MOV fails to operate electrically (ie., no valve movement) 4.3 & Attachment 2
Incorrect position indication 4.4 & Attachment 3
MOV fails to operate manually 4.5 & Attachment 4
Leve! of Use M T
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MOV overtorques into seat or slams into backseat when operated 46
electrically '

MOV fails to stroke within specified time 4.7
MOV found in motor locked rotor condition 4.8
Valve motion is opposite desired direction of travel 4.9
MOV fails to open (thermal binding, pressure locking or 410
differential pressure disc pinching is suspected) '

4.1.3  IE the problem cannot be identified as one listed in Table - 1,
CONSULT MOV Coordinator for further instructions.

4.2 MOV Fails To Fully Stroke

;; CAUTION :;

If motor is in a locked rotor condition and is not immediately deenergized,
permanent damage to motor will result.

NOTE

Attachment 1 provides a troubleshooting tree for anticipated sequence of
tasks to be performed during troubleshooting of this problem. The tree
should be used as guidance only and not to cﬁrcct the performance of
individual maintenance activities.

4.2.1  IF motor is in locked rotor condition, PERFORM the following:
a. Immediately DEENERGIZE motor.
b. Go To Section 4.8.

422  REMOVE limit switch compartment cover.

423 CONSULT Operations Department before changing valve
position and PERFORM the following:

a. ATTEMPT to operate valve manually and DETERMINE if
valve is frozen on seat, in midposition, or on backseat.

3
Level of Use MP 710.13
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NOTE

MOV Coordinator or FLS may direct Section 4.10 be performed, MOV
diagnostic equipment be employed, or may provide opening torque value.

b. 1E valve is frozen on seat, in midposition, or on backseat,
CONSULT MOV Coordinator or FLS for further direction.

(; CAUTION v

When a weak—link analysis has been exceeded, operator disassembly may
need to be performed. Further examination of weak link or gear casing is
required before equipment can be returned to service.

¢. 1F operator is on GL89~10 program valve, REQUEST MOV
Design Engineering to determine if a weak—link evaluation
has been exceeded and PERFORM operator disassembly and
testing as directed.

d. ESTABLISH communications with additional Maintenance
personnel at MOV circuit breaker and PERFORM the
following:

1) ATTEMPT to operate valve electrically and
DETERMINE the point at which movement ceases.

2) WHEN valve movement ccases, immediately
DEENERGIZE motor.

e. WHEN valve motion ceases, IDENTIFY cause of problem as
one listed in Table - 2, and Ge To applicable section or step.

Table -~ 2. Identified Causes

CAUSE SOLUTION

Motor overload protective device actuated | Go To step 4.3.5.c.

Torque switch contacts opened Go To step 4.6.8

Limit switch contacts opened Go To step 4.6.7

MP 710.13
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4.3 MOV Fails to Operate Electrically

:; CAUTION :;

If motor is in a locked rotor condition and is not immediately deenergized,
permanent damage to motor will result.

NOTE

Attachment 2 provides a troubleshooting tree for anticipated sequence of
tasks to be performed during troubleshooting of this ptoblem. The tree
should be used as guidance only and not to direct the performance of
individual maintenance activities.

43.1  CONSULT Operations Department before changing valve
position.

+-
o3
(3]

ESTABLISH communications with additional Maintenance
personnel at MOV circuit breaker and PERFORM the following:

a. ATTEMPT to operate valve electrically.

b. IE valve is in locked rotor condition, immediately
DEENERGIZE motor.

NOTE

MOV Coordinator or FLS may direct Section 4.10 be performed, MOV
diagnostic equipment be employed, or manual valve stroke be attempted.

4.3.3 IF motor is in a locked rotor condition, CONSULT MOV
Coordinator or FLS for further direction.

434 DETERMINI which of the following conditions exist:

*  Motor is not running and motor is not in a locked rotor
condition.

*  Motor is running and actuator is not moving valve stem.

MP 710.13
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. f 435  1E motor is not running AND is not in a locked rotor condition,
PERFORM the following:

a. DETERMINE if line voltage is available at motor terminals.

| b. IF line voltage is available at motor terminals, PERFORM
| the following:

1) DEENERGIZE and and REQUEST Operations
Department to tag out motor operator,

2) INSPECT motor and motor leads for open circuit.

3) IE necessary, REQUEST AWO to repair or replace
! motor leads.

4) IE necessary, Refer To applicable overhaul procedure
and REQUEST AWO to repair or replace motor.

¢. 1E voltage is nor available at motor terminals, PERFORM
the following:

' 1) ENSURE power is available to actuator control circuits.

2) INSPECT motor overload device(s) for continuity and
for correct type and size.

3) INSPECT motor feeder conductors and motor windings
for continuity.

4) INSPECT motor and control circuits are properly
connected.

5) PERFORM point—to-point continuity checks of control
circuits.

6) lE loose or broken connections are found during
continuity checks, REQUEST AWO to repair or replace
wiring as necessary.

7) 1E continuity check results are satisfactory, manually
ty

| OPERATE actuator and INSPECT for correct

| mechanical operation.

MP 710.13
STOP THINK ACT REVIEW Rev, 2
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NOTE

If stem is not moving, internal threads of stem nut may be stripped.

4.3.6

4.3.7

Level of Use
Information

IE valve stem 1s not moving, AND operator is Limitorque
operator, PERFORM the following:

d.

DEENERGIZE and REQUEST Operations Department to
tag out motor operator,

Refer To operator removal section in applicable Limitorque
operator overhaul procedure, and INSPECT stem nut thread
engagement is satisfactory as follows:

* IF necessary, REMOVE stem nut and ENSURE threads
are not stripped.

* IF necessary, REPLACE stem nut and locknut.

Refer To motor removal section in applicable Limitorque
operator overhaul procedure and REQUEST AWO to
remove actuator motor.

Refer To appropriate removal or inspection section in
applicable Limitorque overhaul procedure and INSPECT the

following for damage or abnormal wear:

*  Drive pinion

Worm shaft gear and key
*  Drive pinicn mesh with worm shaft gear
e Tripper finger position

* Tripper block, fingers, and declutch shaft are free to
move

LE valve stem is not moving AND operator is Teledyne operator,
PERFORM the following:

a.

DEENERGIZE and REQUEST Operations Department to
lilg out motor operator.
MP 710.13
STOP THINK ACT REVIEW Rev.2
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b. Refer To MP 710.3, “Overhaul of Crane Teledyne Motor
Operated Valves (EQ),” and REMOVE actuator motor.

¢. Refer To appropriate removal or inspection section in
MP 710.3 and INSPECT the following for damage or
abnormal wear:
*  Motor drive helical gears
* Splined bushing
*  Worm and worm gear
¢ Pinion and ring gear
*  Clutch and clutch spring

d. IF cause of malfunction has not been identified, CONSIDER
damaged or stripped voke sleeve causing binding. |
438  IFE cause of malfunction cannot be determined, Refer To
applicable overhaul procedure and DISASSEMBLE and
INSPECT actuator and yoke sleeve adapter. |

4.4 Incorrect Position Indication

NOTE

Attachment 3 provides a troubleshooting tree for anticipated sequence of
tasks to be performed during troubleshooting of this problem. The tree
should be used as guidance only and not to cﬁrect the performance of
individual maintenance activities.

44.1 REQUEST Operations Department to INSPECT Control Room
valve position indicating lamps for failure.

442  IF necessary, REQUEST AWO to replace lamps.
443 ESTABLISH communications with Control Room,

444  ENSURE control power is available.

).13
Level of Use T | : MP 711( 1
Information i THINK ACT  REVIEW Rev.2

12 of 39




. 445 PERFORM one of the following as applicable:

e CONSULT Operations Department and electrically
STROKE valve to it: full open position,

;; CAUTION :;

Unless blue tag is hung on handwheel, Operations Department must be
requested to operate handwheel.

«  With actuator in manual mode, ROTATE handwheel in open
direction and ENSURE valve is fully open.

44.6  IE Control Room open position light indicates valve is not open, |
DEENERGIZE control power and PERFORM the following;

a. PERFORM point—to-point continuity checks of limit switch
wiring.

b. IF loose or broken connections are found during continuity
. checks, REQUEST AWO to repair or replace wiring as

necessary.,

¢. 1E operator is Teledyne operator, Refer To control
compartment inspection section of MP 710.9, “Preventive
Maintenance for Crane Teledyne Motor Operated Valves
(EQ),” and PERFORM the following

1) 1E necessary, REMOVE limit switch compartment cover. |

2) ENSURE limit switch mounting hardware and all parts
are tight,

3) INSPECT all indication contacts for dust, corrosion, and
pitting.

4) IF necessary, REQUEST AWO to repair or clean
s contacts.

5) Refer To verification of limit switch operatica in
MP 710.10, “Post Overhaul Testing of Crane Teledyne
Motor Operated Valves (EQ)" and VERIFY limit switch

operation.
13
Level of Use STOP HINK ACT  REVIEV z”;??m |
: THINK ~ VIEW ev. 2
Information B

13 of 39




Level of Use
Information

6) IF necessary, Refer To MP 710.10, “Post Overhaul
Testing of Crane Teledyne Motor Operated Valves (EQ)”
and REQUEST AWO to adjust limit switches.

IF operator is Limitorque operator, Refer To limit switch
compartment inspection section in C MP 703A1, “Limitorque
Operator Preventive Maintenance (EQ),” and PERFORM
the following:

1) IF necessary, REMOVE limit switch compartment cover
and INSPECT the following:

¢ Limit switch rotor(s), including rotor —to—rotor shaft
pin(s) engagement

* Limit switch contacts

2) Refer To limit switch grease inspection section in C MP
703A1, "Limitorque Operator Preventive Maintenance
(EQ),” and INSPECT gear frame grease.

3) IF necessary, Refer To limit switch compartment
disassembly section in applicable overhaul procedure and
REQUEST AWO to remove limit switch and inspect
drive train components for damage.

4) IFE necessary, Refer To applicable overhaul procedure
and REQUEST AWO to repair or replace damaged limit
switch components.

MP 710.13
STOP THINK ACT REVIEW Rev. 2
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. 4.5 MOV Fails To Operate Manua'ly

V CAUTION v

Unless blue tag is hung on handwheel, Operations Department must be
requested to operate handwheel.

NOTE

Attachment 4 provides a troubleshooting tree for anticipated sequence of
tasks to be performed during troubleshooting of this problem. The tree
should be used as guidance only and not to direct the performance of
individual maintenance activities.

45.1  CONSULT Operations Department and PERFORM the
following:

a. OPERATE valve manually.

b. VERIFY declutch lever remains in manual mode position or
is held down.

4.5.2  lE necessary, Refer To applicable overhaul procedure and
REQUEST AWO to adjust declutch tripper mechanism.

MP 710.13
STOP THINK ACT REVIEW Rev. 2
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IE operator remains in manual operation with motor running,
Refer To applicable overhaul procedure and REQUEST AWO to
inspect and repair the following as necessary:

E N
N
o

* Deformed declutch shaft

* IF Limitorque operator, tripper fingers equal in length or not |
properly positioned on adjustment arm

* 1E Teledyne operator, broken clutch spring or damaged clutch

Ings
* Lubricant hardening
*  Clutch key or clutch lugs stuck
¢ Machine marks on mating parts
*  Motor pinion or worm shaft gear loose

*  Worm shaft incorrectly assembled

. | NOTE

MOV Coordinator may provide instructions on use of any of the following:

*  VOTES equipment to monitor pullout forces
¢ Use of cheater bar to open valve with engineering approval
*  Applying heat to valve to relieve binding
454  IFE valve does not operate manually after scating or backseating
electrically, CONSULT MOV coordinator for method of moving
valve.
455  IE handwheel turns during electrical valve operation, PERFORM
the following:
a. INSPECT for grease hardening on handwheel assembly and
REMOVE hardened grease.
b. IE necessary, REQUEST AWO and PERFORM the
following:
. 1) PEMOVE handwheel assembly and housing cover.
710.13
Level of Use ' , ME 7” :
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2) INSPECT drive lugs for damage.
3) REPAIR or REPLACE drive fugs as necessary,
4) REMOVE hardened grease.
5) INSPECT housing cover gasket.
¢. IE Teledyne operator, DETERMINE existing grease using

the table below, and using the same grease, LUBRICATE
handwheel assembly.

Lubricant Base Color
Mobil EP-0 Lithium Medium Brown
Exxon Nebula EP-0 Calcium Dark Tan

(s
w
= )

Level of Use
Information

d. IF Limitorque operator, using Exxon Nebula EP—-0 grease,
LUBRICATE handwheel assembly.

IF handwheel turns AND valve does not respond, Refer To
applicable overhaul procedure, REQUEST AWO and
PERFORM the following:

a. REMOVE handwheel and housing cover assembly.

b. INSPECT handwheel lugs for damage.

¢. REPAIR or REPLACE lugs as necessary.

d. ENSURE clutch keys are protruding from their slot in upper
drive assembly roller bearing.

¢. INSTALL handwheel and housing cover assembly.

f. 1E operator is Limitorque operator, REQUEST AWO to
inspect the following for proper installation or damage and to
repair as necessary:

*  Declutch tripper

¢  Declutch shaft

*  Declutch fork

MP 710.13
STOP THINK ACT REVIEW Rev. 2
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IF operator is Teledyne operator, REQUEST AWO to
inspect the following for proper installation or damage and to
repair as necessary:

¢ Clutch
*  (Clutch shaft
IF cause of actuator malfunction has not been determined at this

point, Refer To applicable overhaul procedure, and REQUEST
AWO to disassemble and inspect actuator.

4.6 MOV Overtorques into Seat or Slams into Backseat When Cperated
Electrically

When a weak —link analysis has been exceeded, operator disassembly may
need to be performed. Further examination of weak link or gear casing is
required before equipment can be returned to service.

v CAUTION v

4.6.1

Level of Use
Informaticn

IE operator is on GL89~-10 program valve, REQUEST MOV
Design Engineering to determine if a weak —link evaluation has
been exceeded and PERFORM operator disassembly and testing
as directed.

Refer To applicable control wiring diagram, and DETERMINE
whether torque or limit switch should stop actuator for travel
direction in question.

IF operator is on GL89-10 valve, REQUEST Engineering to
provide approved torque switch settings.

RECORD torque switch open and close contacts on Maint. Form
MP 710.13-1.

Refer To the applicable preventive maintenance or adjustment
procedure and INSPECT torque switch for correct setting.

REQUEST permission from Operations Departmeni to manually
cycle valve in direction of suspected fault, and DETERMINE
which stroke limit device (torque or limit switch) is actually
stopping valve motion.

MP 710.13
STOP THINK ACT REVIEW Rev. 2
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. ; 4.6.7  IF actuator is being stopped by the limit switch, PERFORM the
following:

a. Refer To control wiring diagram and OBTAIN desired limit
switch actuation position.

| (; CAUTION (;

Unless blue tag is hung on handwheel, Operations Department must be
requested to operate handwheel.

b. POSITION valve manually to the position at which limit
switch actuation is desired and DETERMINE if limit switch
actuates.

¢. LFE limit switch does not actuate at desired valve position,
ADIJUST limit switch.

d. IF necessary, CONNECT strip chart recorder, or equivalent
(Le., diagnostic test equipment) to motor and control circuits
such that the following may be recorded during valve
' operation:
* Torque switch actuation

*  Open or closed limit switch operation

*  Motor operating current

MP 710.13
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.

NOTE

If valve coast 1s excessive after limit switch actuation, then one of the
tollowing conditions is true:

Control circuit fault exists.

Valve stem nut is loose.

Stem or stem nut has an actuator ratio that is not self-locking.
System line pressure is extending coast.

¢. REQUEST Operations Department to electrically operate
valve, and PERFORM the following;

* VERIFY correct limit switch actuation.

* OBSERVE any coast following limit switch actuation.
f.  REQUEST Operations Department to electrically operate

valve a minimum of two times and VERIFY proper

operation.

g.  1F limit switch actuates AND motor does not stop,
PERFORM the following:

1) ENSURE motor starter contactors are free and operate
smoothly.

2) ENSURE limit switch and motor control wiring are in
accordance with applicable control wiring drawing(s).

4.6.8 IF actuator is being stopped by torque switch, PERFORM the
following:

NOTE

The following step checks the mechanical movement integrity of the torque
switch.

a. IF Limitorque operator, gently ATTEMPT to move striker
plate in both directions and ENSURE that it is in engaged in
worm shaft.

Level of Use
Information
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‘ b. INSPECT torque switch for the following:
u
*  Proper instaliation
! *  Mechanical movement integrity
*  Contact condition
*  Physical damage

; ¢.  IE Teledyne operator, Refer To torque limit setting section of
; MP 710.3, “Overhaul of Crane Teledyne Motor Operated

| Valves (EQ),” DETERMINE degree of torque switch spring
' tension, and RECORD in “Comments” section on Maint.
Form 710.13-1.

d. IE necessary, CONSULT Engineering and PERFORM the
following as applicable:

* IE operator is Limitorque, Refer To torque switch
baiancing and adjustment section in C PT 1420E,
“Limitorque Actuator Test,” and REQUEST AWO to
adjust torque switch setting.

IE operator is Teledyne, Refer To torque limit setting
section of MP 710.3, “Overhaul of Crane Teledyne Motor
Operated Valves (EQ),” and REQUEST AWO to adjust
torque limit setting.

¢. 1E torque switch settings are changed, PERFORM applicable
action:

* 1F valve is GL89-10 valve, CONSULT MOV
Coordinator to direct performance of diagnostic testing
and ENSURE valve does not overtorque into seat.

*  REQUEST Operations Department to electrically cycle
valve a minimum of two times and ENSURE valve does
not overtorque into seat.

|

! 4.6.9 IF cause of malfunction cannot be determined, CONSULT MOV
,‘ Coordinator for direction.
|
i

710.13
Leve! of Use | ‘ MP 2
Information STOP  THINK ACT  REVIEW Rev.2

21 of 39




. 4.7 MOV Fails To Stroke Within Specified Time

NOTE
The following procedures may be used as necessary during the
performance of this section:
¢ PT 1420E “Limitorque Actuator Test”

* CPT 14208 series procedures for VOTES equipment setup and data
acquisition

e  (CPT 1420AA, “Motors and Motor Driven Machines”

4.7.1  CONSULT GTS and CONNECT strip chart recorder, or
equivalent (i.e., VOTES test equipment), to motor and control
circuits such that the following may be recorded during valve
operation:

e Torque switch actuation
*  Open or closed limit switch operation
*  Motor operating current

*  Motor terminal voltage(s)

472  REQUEST Operations Department to electrically operate valve
and OBTAIN valve signature.

4.7.3  Refer To previously obtained strip chart recorder or VOTES
traces (or baseline data) and COMPARE new data for the
following:

*  Motor running current
*  Maximum current

e Terminal voltage readings

4.7.4  IF motor current has increased appreciably, PERFORM the
following:

a. INSPECT valve packing condition and adjustment.

b. IE necessary, Refer To MP 711.12, “Repacking and Live Load

‘ Installation” and ADJUST or REPACK.
Level of Use MP 710.13
Information STOP THINK ACT REVIEW Rev.2
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C.

ENSURE motor operator is not being operated under
degraded voltage conditions.

v CAUTION v

Unless blue tag 1s hung on handwheel, Operations Department must be
w requested to operate handwheel.

4.7.5

4.7.6

4.7.7

Level of Use
Information

Manually OPERATE valve and DETERMINE if excessive force
is required to move valve.

IE determined that excessive force is required to move valve,
Refer To valve stem inspection section in applicable preventive
maintenance procedure and PERFORM the following:

d.

INSPECT valve stem for the following:
¢ C(Cleanliness

*  Lubrication

*  Damage

IE stem is bent or damaged, REQUEST AWO to remove and
repair actuator as necessary

IF stem is not bent or damaged, CLEAN stem, and, using
Mobil 28 grease, LUBRICATE stem.

Refer To applicable preventive maintenance procedure and
PERFORM the following:

d.

b.

INSPECT actueator lubricant level.

REMOVE small sample of actuator lubricant and INSPECT
for hardening or contamination.

IF lubricant is hardened or contaminated, Refer To
applicable overhaul procedure and REQUEST AWO to
perform the following:

1) REMOVE old lubricant and CLEAN actuator.

2) FILL actuator with new lubricant.

MP 710.13
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& v CAUTION v

Use caution to prevent mixing of grease types. If grease ty, » cannot be
identified, all grease must be replaced with new grease.

d. IE lubricant level is low, ADD lubricant to desired level.
478 REQUEST Operations Department to electrically cycle valve.
479  DETERMINE whether stroke time is within specifications.

4.7.10  IE valve does not stroke within specified time limits, EVALUATE
further,

a. INCLUDE but do not limit evaluation criteria to the
following:

*  Degraded voltage
*  Degraded or incorrect lubricant

. *  Decgraded valve

* Degraded actuator

* Incorrect operator gear ratio

{

4.8  Motor is in Locked Rotor Condition

48.1  Immediately DEENERGIZE motor,

NOTE

MOV Coordinator may direct Section 4.10 be performed, or opening
torque may be provided, or employment of diagnostic test equipment may
be directed.

48.2  NOTIFY MOV Coordinator of locked rotor condition and
OBTAIN instructions to manually cycle valve to ensure valve is
rot frozen in place on its seat or backseat.

MP 710.13
Level of Use e ‘ B o !
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4.8.3  IE valve is {rozen in place, Refer To Section 4.10, and
CONSIDER thermal binding, pressure locking, or differential
pressure disc pinching as a possible cause of malfunction.

(; CAUTION v

When a weak —link analysis has been exceeded, operator disassembly may
need to be performed. Further examination of weak link or gear casing is
required before equipment can be returned to service.

484  IE operator is on GL89~-10 program valve, REQUEST MOV
Design Engineering to determine if a weak —link evaluation has
been exceeded and PERFORM operator disassembly and testing
as directed.

:; CAUTION :;

Unless blue tag is hung on handwheel, Operations Department must be
requested to operate handwheel.

485  Refer To applicable preventive maintenance procedure and
PERFORM valve stem inspection including the following:

¢ INSPECT valve stem for bends or damaged threads.
* INSPECT valve stem for cleanliness and lubrication.
* [F necessary, CLEAN and LUBRICATE valve stem.

48.6  Refer To records of recent maintenance activities as necessary,
«nd DETERMINE whether improper packing installation or
ac'justment is responsible for undue resistance to valve operation.

4.8.7  IF necessary, Refer To MP 711.12, “Repacking and Live Load
Installation,” REQUEST AWO to replace or adjust packing, and
RESOLVE packing or lubrication problems as necessary.

4.8.8 PERFORM insulation resistance check as follows:

a. RECORD megger serial number and calibration due date on
Maint Form 710.13-1.

U P 710.13
Level of Use STOR it N f[:’cv ;
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489

4.8.10

b. PERFORM applicable action and RECORD megger reading
on Maint Form 710.13-1:

* lE motor is 125 VDC motor, using 500-volt megger,
MEGGER motor.

* 1E motor is 480 VAC motor, using 1000-volt megger,
MEGGER motor.

¢, IE megger value of motor does not meet the following
acceptance criteria, CONSULT MOV Coordinator or FLS
for further maintenance instructions:

e 125VDC motors: =>1 MQ
480 VAC motors: =2 MQ

INSPECT motor starting contactor for dirt or damage and
REQUEST AWO to REPAIR as necessary.

Refer To applicable sections in overhaul procedure and
REQUEST AWO(s) to perform the following:

a. REMOVE actuator motor.

b. PERFORM the following inspection:

For Limitorque operators, do not declutch to motor operzating mode by full
rotation of worm shaft.

:; CAUTION ;;

Level of Use
Information

*  MOVE worm shaft gear and INSPECT for ease of
movement to determine actuator binding or rotational
lockup.

* INSPECT motor for ease of rotation.

¢. REPAIR or REPLACE components as necessary.

MP 710.13
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cause of malfunction has not been determined. PERFORM the _
following:

. 48.11 IFE valve stroked satisfactorily in manual mode in step 4.8.2, AND
|

a. CONSULT Operations Department and ATTEMPT to ?
electrically operate valve through its full opening and closing {
strokes.

b. I valve does not stroke satisfactorily, Refer To removal and
inspection sections in applicable overhaul procedure and
REQUEST AWO to disassemble and inspect actuator.

¢. EVALUATE the following as possible causes or contributors
to malfunction: 5

*  Minor disc thermal or hydraulic binding in closed 1
position ?

* Loose chemical, corrosion, or foreign material buildup
on valve stem

* Initial packing binding
‘ * Temporary foreign material fouling

* Excessive differential pressure or vibration not present
during troubleshooting |

* Hardened or degraded stem lubricunt
* Torque switch or control circuit fault
e Loose stem locknut or faulty stem nut

d. Refer To applicable maintenance procedures and REQUEST
AWO to perform any inspections or repairs as necessary.

4.9 Valve Motion is Opposite Desired Direction of Travel

49.1 ENSURE correct phase sequence at line side of controller |
contactors. |
|

49.2  Refer To control wiring diagram and ENSURE control switch(es)
, are properly connected.

| 710.13
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@& NOTE

Interchanging any two ac motor phase leads changes rotational direction of
operator drive motor,

493  Refer To control wiring diagram and ENSURE motor is properly
connected.

4.10 Valve Does Not Open—Thermal Binding, Pressure Locking, or
Differential Pressure Disc Pinching

NOTE

When a solid or flexible wedge gate valve is closed in a hot condition and

then cools, attempts to open the valve may fail. In this instance some of

the corrective measures may be as follows:

*  Using approved heating method (heating blankets, wide —flame torch)
and heating valve body to allow seats to widen

*  Using torque wrench on MOV or valve handwheel and prying valve
disc out of its seat

. *  Using MOV diagnostic test equipment on valve stem to monitor disc
pullout force

*  Monitoring motor current at the motor control center if electrical
operation 1s the preferred method for opening

4.10.1 CONSULT with Operations and DETERMINE if thermal
binding is a probable cause.

4.10.2  IF thermal binding is suspected, REQUEST FLS or MOV
Coordinator to provide instructions for performing corrective

measures.
MP 710.13
Level of Use _ | !
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NOTE

When a flexible —wedge or parallel —-disc gate valve is closed, water or
steam may get trapped in the valve bonnet area. If the body heats up due
to adjacent components or a fluid temperature increase, the trapped steam
or water forces the discs more tightly against the seats, keeping the valve
lofkcd closed. In this instance, some of the corrective measures may be as
follows:

. To relieve pressure trapped in the bonnet area:
* Loosening packing gland bolts

* Removing the gland follower to allow packing to be partially
worked out of the stuffing box

* Loosening or removing a gland leak off plug or opening a gland
leak off isolation valve

2. If above techniques are unsuitable:

*  Using torque wrench on MOV or valve handwheel to pry valve off
its seat

*  Using MOV diagnostic test equipment on valve stem to monitor
disc pullout forces

4.10.3  CONSULT with Operations and DETERMINE if pressure
locking is a probable cause.

4.10.4 IF pressure locking is suspected, REQUEST FLS or MOV
Coordinator to provide instructions for performing corrective
measures.

NOTE

When valves (primarily solid -wedge gate valves) are closed under

low~pressure conditions, subsequent increase and decrease in pipeline

pressures may cause the wedge to get stuck between the seats. This

phenomenon is referred to as differential pressure disc chhmg. In this

instance, some of the corrective measures may be as follows:

*  Pressurizing both sides of the valve and attempting to open valve

*  Using torque wrench on MOV or valve handwheel and prying valve off
its seat

*  Using MOV diagnostic test equipment on valve stem to monitor disc
pullout forces

4.10.5  CONSULT with Operations and DETERMINE if differential
pressure disc pinching is a probable cause.

A3
Level of Use | MP 7 :() 1
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4.10.¢ IF differential pressure disc pinching is suspected, REQUEST
FLS or MOV Coordinator to provide instructions for performing
corrective measures.

4.11 Restoration
4.11.1 IF operator is part of GL89-10 program, REVIEW work
performed and prior to operator return to service, ENSURE

MOV diagnostic testing is performed as necessary.

4.11.2 REQUEST Engineering to determine valve operability.

Level of Use MP 710.13
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5. REVIEW AND SIGN-OFF

5.1 The review and sign—off of this procedure is satisfied by the review and
sign—off of the AWO,

6. REFERENCES

6.1 “NNECo Accident Prevention Manual”

6.2 Maintenance Procedures

6.2.1

C MP 703A1, “Limitorque Operator Preventive Maintenance
(EQ)”

C MP 703A2, “Limitorque Opera or Maintenance (EQ)
(SB/SMB-000 and SB/SMB-00, and SBD-00)"

C MP 703A3, “Limitorque Operator Maintenance (EQ) (SMB-0
to —=4T, and SB-0to —4)"

C PT 1420E, “Limitorque Actuator Test”

C PT 1420X, “* 1OV Testing Using VOTES ar.d MOVATS ... que
Thrust Cell”

MP 710.9, “Preventive Maintenance for Crane Teledyne Motor
Operated Valves (EQ)”

MP 710.3, “Overhaui of Crane Teledyne Motor Operated Valves
(EQ)”

MP 711.12, “Repacking and Live Load Inst "'ation”

6.3  A¢ministrative Procedures

6.3.1

6.3.2

6.3.3

Level of Use
Information

CC 1, “Control of Chemical Consumable Products”

WC 8, “Control and Calibration of Measuring and Test
Equipment”

WC 10, “Jumper, Lifted Lead, and Bypass Control”

MP 710.13
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‘ 7.1  Added section to provide instructions to consult with FLS and MOV

' Coordinator if thermal binding, pressure locking, or differential pressure
disc pinching is a suspected cause of valve failing to open. This was done |
in response to AR 96003605, “MOV Troubleshooting Plan.”

7.2 Added precaution and paragraph to Discussion section . 1 regards to |
GL89~10 Program valves. A troubleshooting plan needs to be developed
by the MOV Coordinator.

7.3 Portions of the procedure regarding locked rotor were reorganized to 1
reflect the severity of the locked rotor and more MOV Coordinator
responsibility was added.

7.4 Added requirement to record additional as—found data such as reason for
; valve stroke; number of attempts madz2 to cycle valve; time between 1
attempted starts; known history of operational problems; and comments
relating to system conditions, pressure flow, noise, temperature, odo~, and
local position.

7.5 Added requirement to request MOV Design Engineering to determine if
weak—link evaluation has been exceeded.

. | 7.6 Added a prerequisite that the valve has been declared INOPERABLE or
unavailable or both prior to performing any maintenance described in
Sections 4.2 through 4.10.

AT 710,13 |
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MOV FAILS TO FULLY STROKE

-

IS MOTOR N LOCKED ROTOR
CONDITION?

Attac

ent 1

MOV Fails To Fully Stroke
(Sheet 1 of 3)

NOTE

NOT MEANT TO DIRECT THE
PERFOAMANCE OF WORK. IT

YES NO
PROVIDES A GUIDELINE FOR
ANTICIPATED WORK TO BE DONE
L DURING TROUBLESHOOTING OF A
SPECIFIC PROBLEM
IMMEDIATFLY DEENERGIZE 'S MOTOR OVERLOAD
MOTOR' CONSULT MOV PROTEC) .VE DEVICE ACTUATED?
COORDINATOR FOR MANUAL
STROXE INSTRUCTIONS YES NO
iS VALVE FROZEN IN PLACE ON TO B (SHEET 3) ARE TORQUE SWiTCH CONTACTS
SEAT OR BACKSEAT? OPENED?
YES NO vEs | NO
CONSULT MOV CCORDINATOR PERFORMANCE OF VALVE STEM TORQUE SWITCH INSPECTION FOR ARE LIMIT SWITCH CONTACTS
FOR FURTHER DIRECTION TO INSPECTION IS NECESSARY THE FOLLOWING IS NECESSARY (MP] OPENED?
CONSIDER THERMAL RINDING, (CMP 703A1 OR MP 710.9) 710.3, CMP 703A2 OR CMP 703A3)
T A v : moeswroverne | (o —
FINCHING ‘ «  MECHANICAL MENT
- O CT COND!
IS INCORRECT PACKING OR DS:;QET So——
ADJUSTMENT CAUSING UNDUE "
RESISTANCE TO VALVE - PROPERENGAGEMENTIN | TOC (SHEET2) | CONSULT MOV COORDINATOR
OPERATION? (MAINT RECORDS) WORM SHAFT (LIMITCRQUE)
=  PRGPER TORQUE SPRING
| YES NO TENSION (TELEDYNE)
PACKING AEPI ACEMENT OR IS MOTOR MEGGER READING PERFORMANCE OF TORQUE
ADJUSTMEN " IS NECESSARY ACCEPTABLE? (MP 710.10 OR SWITCH SETTING ADJUSTMENT
MP 71112 CMP 703A1) MAY BE NECESSARY (CPT 1420E
YES NO OR MP 710 .3}
7O A {SHEET 2) CONSULT MOV COORDINATOR
FOR FURTHER DIRECTION
r = MP 710.13
..'el L | Use Rev. 2
£ : STOP THINK ACT REVIEW €v.
f0or  ation 33 of 39

A




MOV Fails to Fully Stroke

Attacﬂent i

(Sheet 2 of 3)

FROM A (SHEET 1) FROM C (SHEET 1)
“MOVAL DOES LIMIT SWITCH ACTUATE AT
NOTE INSPECTION FOR THE FOLLOWING DESIRED POSITION rEN VI\LVE
; T IS NECESSARY (MP 710.3, 1S POSITIONTD M/ 4UALTV®
NOT MEANT TO DIRECT THE CMP 793A1 OR CMP 703A2) ves | =
PERFORMANCE OF m o;;T «  EASE OF GOTATION
PROVIDES A GUIDEL
ANTICIPATED WORK TO BE DONE T T ST TN
e N ERWO TR ACTUATOR BINDING OR
SPECINC PROBLEM e ROTATIONAL LOCKUP
IS MANUAL VALVE STROKE 1S VALVE COAST EXCESSIVE LIMIT SWITCH ADJUSTMENT
ATISFACTORY? AFTER LIMIT SWITCH ACTUATION? AND VERIFICATION iS
TSP : NECESSARY (MP 710100
YES NO YES NO CPT 1420E)
IS ELECTRICAL VALVE STROXE CONSULT MOV COORDINATOR INSPECTION AND CORRECTION DOES MOTOR STOP WHEN LIMIT
SATISFACTORY? FOR FURTHER DIRECTION OR REPAIR OF THE FOLLOWING SWITCH ACTUATES?
CONDITIONS IS NECESSARY {MP
YES l NO 710.3. CMP 703A1 OR CMP T703A2" YES I l—“o
»  FAULTY CONTROL CIRCUITS F"J
«  LOOSE VALVE STEM NUT
< ACTUATOR RATIO MAY BE
CONSULT MOV COORDINATOR DISASSEMBLY AND INSPECTION NON SELF —LOCKING
FOR FURTHER DIRECTION OF ACTUATOR IS NECESSARY
{MP 710.3. CMP 703A1 OR
CMP 703A2)
RP—
‘ S
VALUA 7 COMSULT MOV COORDINATOR 'TNH%PESJL *%\NIAWNg CORSEC“?:SOF
\ Pagiic | FOR FURTHER DIRECTION. JING CONDITION
T e NECESSARY (MP 710.3. CMP 703A1
OR CMP 703A2)
«  FREE OPERATION OF MOTOR
STARTER CONTACTORS
«  LIMIT SWITCH AND MGTOR
CONTROL WIRING ARE IN
| ACCORDANCE WITH THE CWD
MP 710.12
Level of Use ' Rev. 2
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Attaciifent 1
MOV Fails to Fully Stroke
{(Sheed 3 of X)
FROM B (SHEET 1)
NOTE 1S POWER AVAILABLE TO
ACTUATOR CONTROL CIRCUITS?
THIS TROUBLESHOOTING TREE IS
NOT MEANT TO DIRECT THE s -
PERFORMANCE OF WORK. 1T &, £
PROVIDES A GUIDELINE FOR
ANTICIPATED WORK TO BE DONE
DURING TROUBLESHOOTING OF A
SPECIFIC PRCSLEM 1S MOTOR OVERLOAD DEVICE RESTORE POWER TO ACTJATOR
ACTUATION, TYPE. AND SIZE CONTROL CIRCUITS
CORRECT?
YES NO
ARE CONTINUITY CHECKS FOR NEW OVERLOAD DEVICE
MOTOR FEEDER CONDUCTORS INSTALLATION 1S NECESSARY
AND MOTOR WINDINGS
SATISFACTORY?
YES ] NO
ARE CONTINUITY CHECKS OF CONSULT FLS FOR FURTHER >
MOTOR AND CONTROL CIRCUITS DIRECTION
SATISFACTORY?
YES Lno
IS OPERATOR A LIMITORQUE
OPERATOR?
l 1S MANUAL OPERATION OF WIRING REPLACEMENT OR —
ACTUATOR SATISFACTORY? REPAIR IS NECESSARY NO
YES NO
IS STEM NUT LOCKNUT TIGHT
MOTOR REMOVAL AND
AND STAKED? INSPECTION FOR ITEMS LISTED IN
CONSULT MOV COORDINATOR 1S VALVE STEM MOVING DURING STEP 4.3 7c. IN THIS PROCEDURE
FOR FURTHER DIRECTION ELECTRICAL OPERATION YES NO IS NECESSARY
ATTEMPT?
YES MO
REMOVAL AND STEM NUT LOCKNUT TIGHTENING
.
m‘gpce)grm ro: ITEMS LISTED IN AND STAKING OR REPLACEMENT
IS NECESSARY. (CMP 703A2 OR
CONSULY MOV COORDINATOR TO D (THIS SHEET ) STEP 43 6.d IN THIS PROCEDURE CMP 703A3)
FOR FURTHER DIRECTION IS NECESSARY
MP 710.13
Level of Use Rev. 2
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Attac nt 2

MOV Fails To Operate Electrically
(Sheet 1 of 2)

| MOV FAILS TO OPERATE NOTE
; e [ TS TROUBLESHOOTING TR 15
N -

; sl NOT MEANT TQ DIRECT THE

| ‘ PERFORMANCE OF WORK. 1T j
'S MOTOR IN LOCKED ROTOR mncm%omgf;emm |
CONDITION? DURING TROUBLESHOOTING OF A |

SPECIFIC PROBLEM. |

S

¥ v

IMMEDIATELY DEENERGIZE 1S MOTOR RUNNING?
| MOTOR! CONSULT MOV
| COORDINATOR FOR MANUAL
' STROKE INSTRUCTIONS YES NO
IS VALVE FROZEN IN PLACE ON 1S OPERATOR A LIMITORQUE
SEAT OR BACKSEAT? CPERATOR? TO A (SHEET 2)
-
YES | NO YES Lno
E_ﬁ |
1 =}
CONSULT MOV COORLINATOR PERFORMANCE OF VALVE STEM IS STEM NUT LOCKNUT TIGHT MOTOR REMOVAL AND |
+OR FURTHER DIRECTION TO INSPECTION IS NECESSARY. AND STAKED? INSPECTION FOR ITEMS LISTED IN ;
CONSIDER THERMAL BINDING, (CMP 703A1 OR MP 710 9) STEP 43 7 ¢ IN THIS PROCEDURE |
PRESSURE LOCKING, OR YES NO 1S NECTSSARY. :
DIFFERENTIAL PRESSURE DISC J i
PINCHING |
|
| MOTOR REMOVAL AND STEM NUT LOCKNUT TIGHTENING \
INSPECTION FOR ITEMS LISTED ' - AND STAKING OR REPLACEMENT |
l STEP 436d IN THIS PROCEDUR: 1S NECESSARY ( CMP 703A2 OR |
1S NECESSARY | CMP 703A3) ‘
|
|
MP 710.13
Level! of Use Rev. 2
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Attac

ent 2

MOV Fails To Operate Electrically

FROM A (SHEET 1}

(Sheet 2 of 2)

Information

STOP

THINK

ACT REVIEW

NOTE
]
NOT MEANT TO DIRECT THE
7.5 UNE VOLTAGE AVAILABLE AT m%e"gﬂ:‘c‘f OF m&*
MOTOR TERMINAL S DURING GUIDE
ELECTRICAL OPERATION ATTEMPT? ANTICIPATED WORK TO 8E DOME
DURING TROUBLESHOOTING OF A
YES | NO SPECIFIC PROBLEM.
| .
1S CONTINUITY CHECK OF MOTOR IS POWER AVAILABLE TO
LEADS SATISFACTORY? ACTUATOR CONTROL CIRCUITS?
YES | NO YES ] NO
REPAIR OR REPLACEMENT OF REPAIR OF MOTOR LEAD WIRES 1S IS MOTOR OVERLOAD DEVICE RESTORE POWER TO ACTUATOR
MOTOR IS NECESSARY (MP 7103, NECESSARY ACTUATION, TYPE AND SIZE CONTROL CIRCUITS
COMP 703A2, OR CMP T03A3) CORRECT? i
YES NO
ARE CONTINUITY CHECKS FOR NEW OVERLOAD DEVICE
MOTOR FEEDER CONDUCTORS INSTALLATION IS NECESSARY
AND MOTOR WINDIMNGS
SATISFACTORY?
VES | NO
v
ARE CONTINUITY CHECKS OF CONSULT FLS FOR FURTHER
MOTOR AND CONTROL CIRCUITS DIRECTION
SATISFACTORY?
YES NO
DISSASSEMBLY AND INSPECTION WIRING OR MOTOR REPLACEMENT
OF ACTUATOR iS NECESSARY OR REPAIR IS NECESSARY (MP 710.3
{MP 710 3, CMP 703A1. OR CMP 70342, OR CMP 703A3)
CMP 703A2)
L lof U MP 710.13
evel O se Rev. 2
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‘ Attaciment 3 “ R

Incorrect Position Indication

CONTROL ROOM LIGHTS (Sheet 1 of 1) |
SHOW INCORRECT VALVE |
POSITION INDICATION |
; !
HAVE CONTROL ROOM NOTE |
INDICATING LAMPS FAILED?
j NOT MEANT TO DIRECT THE :
‘ YES NO PERFORMANCE OF WORK. 1T
i ‘ PROVIDES A GLUDE]INE FOR
ANTICIPATED WORK TO BE DONE
‘ DURING TROUBLESHOOTING OF A ‘
CONTROL ROOM LAMP 1S CONTROL POWER TO SPECIFIC PROBLEM !
REPLACEMENT IS NECESSARY INDICATING CIRCUITS AVAILABLE? |
| YES NO
| f
IS CONTINUITY CHECK OF LIMIT RESTORE CONTROL POWER TO
5 SWITCH WIRING SATISFACTORY? INDICATING CIRCUITS i
YES NO i
| 4 .|
: IS OPERATOR A LIMITORQUE REPAIR OR REPLACEMENT OF :
OPERATOR? WIRING IS NECESSARY s |

YES I e -

]
!
|
|
|
v |
|
1
|
|

S LIMIT SWITCH HARDWARE
INSPECTICN AND REPAIR OR TIGHT AND CONTACTS CLEAN?
CORRECTION OF THE (MP 710.10)
FOLLOWING IS NECESSARY
(CMP 703A1): _— s

= LIMIT SWITCH ROTORS
= LIMIT SWITCH CONTACTS

i
!
*  LIMIT SWITCH GREASE VERIFICATION AND ADJUSTMENT REPAIR OR CLEANING OF *
i
|

*  LIMIT SWITCH GEAR TRAIN OF LIMIT SWITCHES IS CONTACTS IS NECESSARY.
NECESSARY (MP 710.10) {MP 7109, MP 710.3)

|
|
MP 710.13 !
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MOV FAILS TO OPERATE

MANUALLY.
v o

DOES DECLUTCH LEVER REN AIN
IN MANUAL POSITION?

YES | NO

I

Atfdchment 4

{Sheet 1 of 15

MOV Fails to Operate Manually

NOTE

i I
NOT MEANT TO DIRECT THE
PERFORMANCE OF WORK IT
PROVIDES A GUIDELINE FOR
ANTICIPATED WORK TO BE DONE
DURING TROUBLESHOOTING OF A
SPECIFIC FROBLEM

INSPECTION AND REPAIR OF ITEMS
LISTED INSTEP 453 IN THIS
PROCEDURE IS NECESSARY. (MP
710.3. CMP 703A2. OR CMP 703A3)

DOES OPERATOR REMAIN IN ADJUSTMENT OF DECLUTCH
MANUAL MODE WITH MOTOR TRIPPER MECHANISM IS NECESSARY.
RUNNING? (MP 710.3. CMP T03A2, OR

YES NO CMP 703A3)

DOES HANDWHEEL TURN DURING
ELECTRICAL VALVE OPERATION?

vEs | LNF_

IS HARDENED GREASE PRESENT
ON HANDWHEEL?
YES NO

DOES VALVE RESPOND WHEN
HANDWHEEL TURNS?

YES

Information

REMOVAL OF HARDENED GREASE IS DRIVE LUG INSPECTION DISAS5>MBLY AND INSPECTION OF 1S HANDWHEEL LUG AND CLUTCH
AND LUBRICATION IS NECESSARY SATISFACTORY? ACTUATOR IS NECESSARY KEY INSPECTIONS SATISFACTORY?
(MP 710 3, CMP T03A2, OR
YES W s YES NO
HANDWHEEL LUBRICATION IS REPAIR OR REPLACEMENT OF LUG REPAIR OR CLUTCH KEY
& S OPERATOR A LIMITORQUE
NECESSATY DRIVE LUGS IS NECESSARY? ! i i
S e OPERA OR? POSITIONING IS NECESSARY
P 703A3
. ) YES NO
g‘gggggf,’&‘gﬁ ;"5:”“ on INSPECTION AND REPAIR OR
CORRECTION OF THE
FOLLOWING IS NECESSARY FOLLOWING 1S NECESSARY
(CMP 703A2, CMP 703A3)
(MP 710.3)
oy o
*  DECLUTCH FORK D B meivirininiid MP 710.13
Level of Use Rev. 2
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