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1.0 PU R POSE

1.1 This procedure provides instructions for performing a channel
calibration of the Reactor Coolant Pump transfer trip relays in ac--
cordance with Technical Specification Table 3.8-17' This satisfies a
portion of Technical Specifica tion 4.8.4.1.a.1.a.-

1.1.1 This procedure shall be performed at least once per 18 months on

at least 10 percent of the Reactor Coolant Pump circuit breakers

listed in Technical Specification Table 3 8-1.
.

1.2 This procedure provides instructions for performing a channel

calibration of the 4.16 kV bus 3A3-S and 3B3-S undervoltage timing

relays. This satisfies a portion of Technical Specification -

4 3 2.1.

1.2.1 This procedure shall be performed at least once per 18 months on

the timing relays in each 4.16 kV bus undervoltage channel.

13 This procedure provides instructions for performing- r-functional

test of the CEDM cooling unit and the pressurizer-heater transfer - -

trip relays in accordance with Techn'ical Specification Table 3 8-1.

This satisfies a portion of Technical Specification 4.8.4.1.a.2.

131 This procedure shall be performed at least once per 18 months on

at least 10 percent of the transfer trip relays on the CEDM

cooling unit and the pressurizer heater breakers listed in

Technical Specification Table 3 8-1.

- 1.4 All of the transfer trip relays pertaining to this peocedure are

listed in Attachment 10.2. . .

2.0 REFERENCES

2.1 Agastat Timing Relays 7000 Series, 457000854

2

.
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2.2_ Waterford 3 .~SAR, chapter 16 Technical Specifica tions'

2.2.1 4.8.1.1.1.b
. _ _ .... .

2.2.2 4.8.1.1.2.a.4

2 2~.~3' ~ 4~. 84 4 .1 . a .1. a

2.2.3 4.8.4.1.a.2

2.2 5 4 3 2.1
'

23 UNT-5-002, Condition Identification and Work Authorization

2.4 UNT-5-003, clearance Requests, Approval and Release
.

NOTE

The following references are listed with revision

numbers as an aid to development of future proce-

_, ,, ,
,, , dure changes / revisions / reviews. The technician

performing this procedure shall use the latest
_ _ , . _ , _ , _ . _ , ,

Controlled Copy reference revision available.

2.5 control Wiring Diagrams, LOU-156 4-B-42 4

251 Sheet E220, Rev. 1

2.5 2 Sheet E230 Rev. 1

253 Sheet E240, Rev.1
.

254 Sheet E250, Rev. 1

255 Sheet E285, Rev. 6

2 5.6 Sheet E286, Rev. 6

2.5 7 Sheet E287, Rev~. 7

2.5.8 Sheet E288, Sev. 6

3
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d5.,

2.5 9 Sheet 289, Rev. 7

i 2.5.10 Sheet 290, Rev. 9

2 5.11 Sheet .1139, Rev. 6 -.

2.5 12 Sheet 1140, Rev. 6

2 5 13 Sheet 1141, Rev. 6

2 5.14 Sheet 1142, Rev. 6

.

2 5.15 Sheet 2347S, Rev. 5

2 5 16 Sheet 23493, Rev. 5

2.5.17 Sheet 2338, Rev. 3

2518 Sheet 2388, Rev. 3

30 PREREQ UISITES

31 The applicable Station Service Transformer must be deenergized when

this procedure is performed on the transfer trip relays, if

ne cessa ry .

32 The Shif t Supervisor / Control Room Supervisor- (SS/CRS) has granted
permission to perfccm this procedure and signified by signing the

appropriate space on the maintenance task card.

33 All measuring and test equipment (M&TE) used to perform this
procedure shall be within its current calibration cycle, as

evidenced by an affixed calibration sticker.

4.0 PRECAUTIONS AND LIMITATTONS

4 ~.1 PRECAUTIONS

4.1.1 Ensure that the channel calibration to be performed will not

inadvertently initiate any protective action, cause loss of

control of a component or system, or prevent any c:her prctective

actions that may be required.

4

__ _ _ _ . _ , _ _ _ . _ _ _ _ . . _ _ _ _ _ . _ . _ . _ _ _ _ _ _ .._
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1

4.2 LIMITATIdNS .

Step completion shall be si nified by initialing or entering data4.2.1 E

in the' appropriate space en Attachment 10.1 If a procedure step

does not apply to a particular component or equipment being

tested, "N/A" shall be recorded in the appropriate data or signoff

space.

4.2.2 If any discrepancies are encountered that cannot be resolved

within the scope of this procedure, submit a CIWA in accordance
''

with UNT-5-002 to initiate further co'rective action. The CIWAe

number and an explanation shall be entered in the " Remarks" sec-

tion of Attachment 10.1. .

4.2 3 Record correctable deficiencies together with the remedial action

taken in the mRemarks" section of Attachment 10.1 as a guide to

trend analysis.

4.2.4 Reconnecting wires requires independent verification as to their

proper restoration. The person making the disconnection shall

enter the Wire Identification (ID) number (provide temporary

labels if necessary) and its Termination ID in the space provided

on Attachment 10.1 prior to disconnecting. Upon reconne ction, .the

person performing the reconnection shall enter the Wire ID and

Termination ID he reconnects to and provide his initials in the

"Perf ormed By" space. The person performing independent
,

verification shall initial in the " Verified By" space provided.

4.2.5 If any "As Founda values do not meet the acceptance criteria,

inform the Electrical Supervisor and the SS/CRS. The Electrical

Supervisor shall be notified prior to correcting the out-of-

tolerance conditions. Signify notification of the SS/CRS by

entering initials, date and time in the space provided on At-

ta chm ent 10.1.

5

.
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5.0- INITIAL CONDITIONS

The plant must be in operational mode 5 or 6 when this procedure is
perf ormed.

6.0 MATERIAL AND TEST EQUIPMENT

6.1 MATERIAL

6.1.1 Torque-Seal or equivalent position-marking compound

6.2 TEST EQUIPMENT.

6.2.1 Multi-Amp Model SR-76 or equivalent test equipment

6.2.2 Triplett Model 630 PLK or equivalent VOM

70 ACCEPTANCE CRITERIA

The "As Lef ta closing time for the normally open contacts is in the

time ranges indicated on Attachment 10.2 (steps 8.2 3, 8.2.5).

8.0 PROCEDURE

8 .1 PREPARATION
'

8.1.1 Ensure that all prerequisites have been completed.

8 .1. 2 Have Operations establish a safety clearance for the relay to be

tested.

8.1 3 If necessary, lif t wires / leads from the relay as required.

8.1.4 Connect a timing device to the relay. so that it will start timing

when voltage is applied to the relay coil and will stop Lining ... . - _ .

when the relay's normally open (NO) contacts close.

8.1.5 Connect a switched 125.Vdc source (not energized) to the relay
coil.

8.1.6 Record the relay UNID number and model nu=ter on Attachment 10.1.

6

_ ._. _ __ _ _ - . _ . -_ _ _ - - _ _ _ _ __ _ ___.
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8.1 7 Obtain the pickup time range from Attachment 10.2 and enter it in

the " Tolerance" space in the timing test section of Attachment

10.1.
'

8.2 TIMING TEST
..

NOTE

If any "As Found" values do not meet the

acceptance criteria, inform the SS/CRS
e

of the out-of-tolerance values.

'

8.2.1 Ensure that the timing device is zeroed (reset).

8.2.2 Switch the 125 Vdc source on and apply voltage to the relay coil.

8.2 3 When the relay's No contacts close, stopping' the timing device,

record the "As Found" relay delay time indicated on the timing

device. -

.

8:2.4 Using an chameter, verify that all of the NO contacts are closed.

8.2.5 If the "As Found" delay time f alls in the time range listed in the

" Tolerance" space, record the "As Found" delay time-in the "As

Lef t" space and proceed to section 8 3

8.2.6 If the "As Found" delay time does not fall in the time range

listed in the " Tolerance" space, alternately adjust the relay time

dial and cause the relay to pick up until the delay time f alls in

the time range listed in the " Tolerance" space on three

consecutive tests. Record the delay time on the last test

performed in.the "As Left" column.

8.2 7 Replace any removed or broken Torque-Seal with fresh compound,

being careful not to move the time dial in the process.

7
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83 RESTORATION

'8 3 1 Turn off all of the test equipment and disconnect-frem the r el a y. . . . - -.- .

832 Replace any lifted leads / wires. - " ~~ ~ ~~~

833 Have Operations remove the safety clearance. ...
. . . . . . _ . ._ ... .

834 Inform the SS/CRS that the procedure is complete. - -

9.0 SETPOINTS

Timed NO contact closure as in'dicated on' Attachment 10.2.

10.0 ATTACHMENTS

10.1 Functional Test of Time Delay Relays (Surveillance) Data Record

Fo'ra

10.2 Time Delay Relay Specifications

11.0 COMMITMENTS AND REFERENCES
,

, ,. , ,_ _ , , _ _ ,

'

._ , _ _ _ .._ . _ ._

_. .. .. . . ...

I

1

8

. _ . . . . . .
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^

_ -
' da h Dm +iH oDA"'A RECORD FO?J'. ;Q-

2* 1IF.;ID NO : | SYSTE'!: | CID NC : ;s'
MODEL NO: | DAE:

.

DESCRIPTION:
1
,

_ .- -

. PREPARATION
_

S''EP NO. INITIALS /DATF
. 8.1.1. Prerequisites complete. /

8.1.2 Safety clearance established. /

I TIMING TEST

8.2.3 / 8.2.5

"AS FOUND" SEC. " TOLERANCE'' SEC.*

,

"AS LEFT" ----- SEC.

!

RESTORAITON

8.3.3 Safsty clearance removed. /
8.3.4 Informed SS/CRS the procedure is complete. /

MEASURING AND TEST EQUIPMENT

. . _
M&TE NUMBER DESCRISTION CAL. DUE DATT

RDIARKS: -

|
..

SS/CRS NOTIFIED OF ANT "AS FOUND" 7ALUES NOT INITI/J.S / DATE' / T D'E
MEETING THE ACCEPTANCE CRITERIA. / j

SS/CRS ON DUTY:

FERF0F}ED 3Y: DATE/TE:E: /
;

REV*,2*ED 3Y: DATE/7C:E: /

I

n

ME-3-310 Revision 2 9 Attach:::ent 10.1 (1 of 2)

i

t .

. , , , - , - - . . . . , . - _ , - - - _ . . . _ . , _ _ - . . . _ . - . - . . - - . - . , , - - , - _ . , , - . - . , . . _ . - , . .



b6-f kt 4tt:
1 *dem,p

*
.

S

I I3 N N \ \ N N \ N \ \ \ \ \ \ N N N N
- ~

**
.

'
.r
o'E .

-
- 'n ye
3 M c

M'

N N N N N N N N N N N N N N N N N N a, :
E . .

M
~~ ~

4 -

g" .i. a

m 4^ '

0 = .?
5 -

-e u
EX p==

Q 02 as:
c

> 8
-3a:
Eo Eg$ E ,

2 -

m p> 4

wE id -

, >=O se e ;

* n% E> M M
DO S E*

.

;: eE8 m * '

-= i u== *
E< = s. g-

eg . -
a etma
z :s'

- -

S 1, a

5 ;

e - ,
=4 o E 9 >

4b M *
ft J!" ,

I
, b si'

= . _ ._

.U
, . -

- - -
. .p

.. ~.-E

2 2 8a --
-- -

--
g g >

$
. m

:$ 2 5 = -

( :1 U A- -

U
$.

*2* w
! n = m m

C ' E d
j O c Z. . "

~

$ E E~

a
_

a
_

0

t

e

O



_ _ - _ _ _ _ _ _ _ _

.
~

|~
,

o- .
.

1
-

.

. . . __ , :_ _ _ D :. ._u . :. .. :.a..

F11NT CPEIA- MG MANUAL

OHANCI/ EE7:0 'C V/ D E1I!~C N ?.E:| UES T
?recedure 5c. !M?~3~I10 Title fM//6/'''^% Tf TU E"" M /AEh&-
Iffective Date . (if different frcm approval date) -

ca-ns.t. L n. e- c
.

1. Change No. - #/A*

B. Revis'$cs Nef 1 / '

-

C. Deletion /*#A

sciece rev t va nce 3r? S aw. es cr e cy

AoD Nxt G i%ci.,a:T' Atap rswinA 7~ >P Acie <i. rsx c 1*nr hen ~:<
MA* Tent no/r j% t&Eid!)Ci.'?. AbD Mt.Cuk & ADtnt'C/E/t. I na tr 2.

.
.

seer 3 vr3 e?cu m ors .
.

CrigLsa to.~ & Da te l'!! 2! PI',

Technical Review N/dr E#h1

Date # - 8~ D.

31FETT ETALUATION -

Does this change, revision, or deletion: !IS NOi
1. Change the facility as described in the 73117 dj 2. Change 'the procedures as described in the .r3AR? d

_

3. Conduct testa /e=perimenta not' described in the T3127
4 Create a condition or conduct an operation which ex- W

coeds, or emuld result in exceeding, the li=its in
.

Technical Specifications?
.

'

If the answer to any of the above is yes, complete and a:-
tach a 10 CFR 50.59 Safet I luation checklist.
safety Evaluation Yi ' JAh s m f\ Da ta M- 8- b

'

wroup/Dep't. Head Revinw Od E> MNkate
, f , e -

! "I - 94 / /-7-~h
4

,j
Temporary Approva18 b Data (MCS) ~

Temporary Approvale Da:e
.

GC Review 2M)
- =# Date 72W

: ?caC aeviey A OM T C Date 3'-A-PV nee:ing No. W-/ L
j Plant Manager-Nuclear approval N@A Da*e 'U/4 AM
i '~emporary approval sust be tc11cwed by Plan: Manager-Nuclear a;;reval

within 14 days.
; *

UN7-1-003 Revisien 6 A::acnnen: 5."(' :f 1)
*

!

!G
.

.

.

4

,c,_ -- . . - _ - _ , . , . - . , , . _ . - . . _ , _ , _ , _....,_._..-.-,,.,-v_____ m.___,, ,_,_._,w v_,,_ m.my_ ,,. . - . . - - - - - . . . _ - - _ _ . , , _ _ . _ _ _ , , , _ , - -
-



.

Surveillanca. Procedure ME-3-310
'

Functional Test of Time Delay Relays Revision 1

TABLE OF CONTENTS

1.0 PU,RPOSE

2.0 REFERENCES

30 PREREQUISITES

4.0 PRECAUTIONS AND LIMITATIONS

50 ~ INITIAL CONDITIONS

6.0 MATERIAL AND TEST EQUIPMENT
'

70 ACCEPTANCE CRITERIA

8.0 PROCEDURE

8 .1 Preparation

8.2 Timing Test

83 Restoration

'

90 SETPOINTS

10.0 ATTACHMENTS

10.1 Functional Test of Time Delay Relays (Surveillance) Data

Record Form (2 pages)

10.2 Time Delay Relay Specifications (2 pages)

11.C COMMITMENTS AND REFERENCES

LIST OF EFFECTIVE PAGES

Title Revision 1
1-12 Revision 1

.

|

l

_. _ __ _ _ '-



u

.

Surveillance. Procedure ME-3-310
Functional Test of Time Delay Relays Revision 1-

1.0 PURPOSE

1.1 This procedure provides instructions for. performing a channel
calibration of the Reactor Coolant Pump transfer frip'fel'ays in ac- '~ ~

cordance with Technical Specification Table 3 8-1. This satisfies a

portion of Technical Specifica tion 4.8.4.1.a.1.a.

1.1.1 This procedure shall be performed at least once per .18 months on
at least 10 percent of the Reactor Coolant Pump circuit breakers
listed in Technical Specification Table 3 8-1.

1.2 This procedure provides instructions for performing a channel

calibration of the 4.16 kV bus 3A3-S and 383-S undervoltage timing

relays. This satisfies a portion of Technical Specification

4 3 2.1.
1

1.2.1 This procedure shall be performed at least once per 18 months on

the timing relays in each 4.16 kV bus undervoltage channel.
~

13 This procedure ~ provides instructions for performing-a functional --

test of the CEDM cooling unit and the pressur-i-zer-huter- transfer - --

trip relays in accordance'with Technical Specification Table 3 8-1.
This satisfies a portion of Technical Specification 4.8.4.1.a.2.

131 This procedure shall be performed at least once per 18 months on

at least 10 percent of the transfer trip relays on the CEDM

cooling unit and the pressurizer heater breakers listed in

Technical Specification Table 3 8-1.

1.4 All of the transfer trip relays pertaining to this pratadure.are

listed in Attachment 10.2. . _ . . . ..

2.0 REFERENCES

2.1 Agastat Timing Relays 7000 Series, 457000854 i

'1

2 .i,

!
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'

Functional Test of Time Delay Relays Revision 1

2.2 Waterford 3 FSAR, Chapter 16 Technical Specifications

2.2.1 4.8.1.1.1.b

2.2.2 4.8.1.1.2.a.4

2.2 3 4.8.4.1.a.1.a

2.2.4 4.8.4.1.a.2

2.2 5 4 3 2.1

23 UNT-5-002, Condition Identification and Work Authorization

2.4 UNT-5-003, Clearance Requests, Approval and Release

NOTE

The following references are listed with revision

numbers as an aid to development of future proce-

dure changes / revisions / reviews. The technician
~

performing this procedure shall use the latest
~~ ' ~

Controlled Copy reference revision available.

2.5 Control Wiring Diagrams, LOU-156 4-B-42 4

2.5 1 Sheet E220, Rev. 1
.

2.5.2 Sheet E230, Rev. 1

2.5 3 Sheet E240, Rev. 1

_2.5.4 _ Sheet E250, Rev. 1
.

2.5 5 Sheet E285, Rev. 6

2.5.6 Sheet E286, Rev. 6

257 Sheet E287, Rev. 7

2.5.8 Sheet E288, Rev. 6

3
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'

259 Sheet 289, Rev. 7

2.5.10 Sheet 290, Rev. 9

2 5 11 Sheet 113 9, Rev. 6 '

2.5.12 Sheet 1140, Rev. 6

2.5 13 Sheet 1141, Rev. 6

2.5 14 Sheet 1142, Rev. 6

'

2.5.15 Sheet _23 47S, Rev. 5

2.5 16 Sheet 2349S, Rev. 5
. .

2 5.17 Sheet 2338, Rev. 3

2 5.18 Sheet 2388, Rev. 3

30 PREREQUISITES

31 The applicable Station Service Transformer must be deenergized when
this procedure is performed on the transfer trip relays, if

ne ce ssa ry .

32 The Shif t Supervisor / Control Room Supervisor (SS/CRS) has grante.d
permission to perform this procedure and signified by signing the
appropriate space on the maintenance task card.

33 All measuring and test equipment (M&TE) used to perform this
procedure shall be within its current calibration cycle, as

evidenced by an affixed calibration sticker.

4.0 PRECAUTIONS AND LIMITATIONS

4.1 PRECAUTIONS

4.1.1 Ensure that the channel calibration to be performed will not
inadvertently initiate any protective action, ca.use loss of
control of a component or system, or prevent any cth2r protective
actions that may be required.

4

.
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Functional Test of Tice Delay Relays Revision 1-

l

4.2 LIMITATIONS

4.2.1 Step completion shall be signified by initialing or entering data

in the appropriate space on Attachment 10.1. If a procedure step

does not apply to a particular component er equipment being

tested, "N/A" shall be recorded in the appropriate data or signoff

space.

4.2.2 If any discrepancies are encountered that cannot be resolved

within the scope of this procedure, submit a CIWA in accordance

with UNT-5-002 to initiate further corrective action. The CIWA

number and an explanation shall be entered in the " Remarks" sec-

tion of Attachment 10.1.

4.2 3 Record correctable deficiencies together with the remedial action

taken in the " Remarks" section-of Attachment 10.1 as a guide to

trend analysis..

4.2.4 Reconnecting wires requires independent verification as to their

proper restoration. The person making the disconnection shall

enter the Wire Identification (ID) number (provide temporary

labels if necessary) and its Terminatior ID in the space provided

on Attachment 10.1 prior to disconnecting. Upon reconnection, the

person performing the reconnection shall enter the Wire ID and

Termination ID he reconnects to and provide his initials in the

" Performed By" space. The person performing independent

verification shall initial in the " Verified By" space provided.

4.2 5 If any "As Found", values do not meet the acceptance criteria,
inform the Electrical Supervisor and the SS/CRS. The Electrical

Supervisor shall be notified prior to correcting the out-of--

tolerance conditions. Signify notification of the SS/CRS by

entering initials, date and time in the space provided on At-

ta chment 10.1.

!

5

,
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5.0 INITIAL CONDITIONS

The plant must be in operational mode 5 or 6 when this procedure is
performed.

6.0 MATERIAL AND TEST EQUIPMENT

6.1 MATERIAL

6.1.1 Torque-Seal or equivalent position-marking compound

6.2 TEST EQUIPMENT .

6.2.1 Multi-Amp Model SR-76 or equivalent test equipment

6.2.2 Triplett Model 630 PLK or equivalent VOM

70 ACCEPTANCE CRITERIA

The "As Lef t" closing time for the normally open contacts is in the

time ranges indicated on Attachment 10.2 (steps 8.2 3, 8.2 5).
.

8.0 PROCEDURE

8 .1 PREPARATION

8 .1.1 Ensure that all prerequisites have been completed.

8.1.2 Have Operations establish a safety clearance for the relay to be

tested.

8.1 3 If necessary, lift wires / leads from the relay as required.

8.1.4 Connect a timing device to the relay so that it will start timing

when voltage is applied to the relay coil and will stop timing

, when the relay's normally open (NO) contacts close.

'8.1 5 Connect a switched 125 Vdc source (not energized) to the relay
| coil.

'

8.1.6 Record the relay UNID number and model number on Attachment 10.1.
i

i

6
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Functional Test of Ti=e Delay Relays Revision 1

*

8.17 Obtain the pickup time range from Attachment 10.2 and enter it in

the " Tolerance" space in the timing test section of Attachment

10.1.

1 ~ 8.2 TIMING TEST

NOTE

If any nAs Found" values do not meet the

acceptance criteria, inform the SS/CRS

of the out-of-tolerance values.

8.2.1 Ensure that the timing device is zerced (reset).

8.2.2 Switch the 125 Vdc source on and apply voltage to the relay coil.

8.2 3 When the relay's NO contacts close, stopping the timing device,

record the "As Found" relay delay time indicated on the timing

device. -

8.2.4 Using an ohmmeter, verify that all of the NO contacts are clos,ed.

8.2.5 If the "As Found" delay time f alls in the time range listed in the

" Tolerance" space, record the "As Found" delay time in the "As

Left" space and proceed to section 8 3

8.2.6 If tne "As Found" delay time does not f all in the time range

listed in the nTolerance" space, alternately adjust the relay time

dial and cause the relay to pick up until the delay time falls in

the time range listed in the " Tolerance" space on three

consecutive tests. Record the delay time on the last test

performed in the "As Left" column.

8.2 7 Replace any removed or broken Torque-Seal with fresh compound,

being careful not to move the time dial in the process.

>

7 ,'
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-

8.3 RESTORATION

8.3.1 Turn off all of the test equipment and disconnect from the #818Y'
832 -Replace any lifted leads / wires. ~

833 Have Operations remove the safety clearance.

834 Inform the SS/CRS that the procedure is complete.

9.0 SETPOINTS

Timed NO contact closure as indicated on Attachment 10.2.

10.0 ATTACHMENTS

10.1 Functional Test of Time Delay Relays (Surveillance) Data Record

Form

10.2 Time Delay Relay Specifications
. ..

11.0 COMMITMENTE AND REFERENCES
. . . _ . . . . _ . . . . . . .-.. .

_ . _ _ _ _ - .. _

i

.

.
. . .._ . . .

.. .

f

a

8

. . . _ _ . - -
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RT L3.46 IUNCTIO::AL TEST OF TIXE DELAY RELAYS (SURVEILLA: ICE),

DK"A EECORD FORM

UNID NO: ' SYSTE't: | CUD NO:

MODEL NO: |DATE:

DESCRIPTION:4

,

_ _

PPIPARATION

STEP NO. INITIALS /DATE
8.1.1 Prerequisites complete. /
8.1.2 Safety clearance established. /

__

TIMING TEST

8.2.3 / 8.2.5

"AS FOUND" SEC. " TOLERANCE" _SEC.

"AS LEFT" SEC.

RESTORATION

8.3.3 Safety clearance removed. /
8.3.4 Informed SS/CRS the procedure is complete. /

MEASURING AND TEST EQUIPMENT

M&TE NTfBER DESCRI?? ION CAL. DUE DATE
l

!

l

.

REMARKS: '

.. . ,

SS/CRS NOTIFIED OF ANY "AS FOUND" VALUES NOT INITIALS / D ATE / fivE
MEETING THE ACCEPTANCE CRITERIA. j j

SS/CRS ON DUTY:

PERFORMED 3Y: DATE/~"I 'E : /

REVIEWED BY: DATE/TI::E: /
|

|
'

ME-3-310 Revision 2 9 Attachment 10.1 (1 of 2)
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e

TDIE DELAY RE' AY SPECIFICATIONS
_ _ -

UNID NLM3ER DESCRIPTION SETTIN" * a '*c r

REACTOR COOLANT
RC-EREL-220D PUMP IA SELAY d2 4 cer*- 3.5 *$ 45 crF

REACIOR C00LAN"'
RC-EREL-230D PUMP ,1B RELAY #2 4 SEC 3.5 to 4.5 SEC

REACIOR COOLANT
RC-EREL-240D PLHP 2A RELAY #2 4 SEC 3.S en 4.9 crr.

REACIOR COOLANT,
,

RC-EREL-250D PUMP 2B RELAY #2 4 SEC '8 5 ra 4 e err-

CEDM COOLING UNIT-

CDC-EREL-1139-3S 3A RELAY d2 1 SEC. 0.9 to 1.1 SEC.

CEDM COOLING UNIT,

CDC-EREL-1140-3S 3A RELAY #2 1 SEC. 0.9 to 1.1 SEC.,

CEDM COOLING UNIT.

CDC-EREL-1141-2''; 3A RELAY #2 1 SEC. 0.9 to 1.1 crc.

CEDM COOLING UNIT
CDC-EREL-1142-3S 3A RELAY #2 1 SEC. 0.0 to 1.1 cec.,

. .

,

PRESSURIZER REATER
RC-EREL-285-E BACKUP 3ANK 1 RELAY 2 0.5 SEC. 0.4 to 0.6 SEC.

PRESSURIZER HEATER
RC-EREL-286-E BACKUP BANK 2 RELAY 2 0.5 SEC. 0.4 to 0.6 SEC.

PRESSURIZER HEATER
RC-EREL-287-E BACKUP BANK 3 RELAY 2 0.5 SEC. 0.4 to 0.6 SEC.

PRESSURIZER HEATER
RC-EREL-288-E BACKUP BANK 4 R LAY 2 0.5 SEC. 0.4 to 0.6 SEC.r

PRESSURIZER HEATER
RC-EREL-289-E BACKUP BANK 5 RELA y 0.5 SEC. 0.4 to 0.6 SEC.

'

PRESSURIZER HEATER'

RC-EREL-290-E BACKUP BANK 6 .1ELAY 2 0.5 SEC. 0.4 to 0.6 SEC.

ME-3-310 Revicion 2 11 Attach =ent 10.2 (1 of 2)
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. .

.

TIME DELAY RELAY SPECIFICATIONS

3A3-S SUS UNDER-
4KV-EREL-2338K-S VOLTAGE 27-T1 DELAY 10 SEC. 9.0 to 11.0 crc.

3A3-S SUS UNDER- !

4KV-EREL-2338L-S VOLTAGE 27-T2 RELAY 10 SEC. 9.0 to 11.0 SEC.

3A3-S BUS UNDER-
4KV-EREL-2338M-S VOLT' AGE 27-T3 RELAY 10 SEC. 9.0 to 11.0 SEC.

3B3-S BUS UNDER-
4KV-EREL-3B-12.7-S VOLTAGE 27-T1 RELAY 10 SEC. 9.0 to 11.0 SEC.

3B3-S BUS UNDER-
4KV-EREL-3B-12K-S VOLTAGE 27-T2 RELAY 10 SEC, 9.0 to 11.0 9EC.

333-S BUS UNDER-
4KV-EREL-3$-12L-S VOLTAGE 27-T3 RELAY 10 SEC. 9.0 to 11.0 SEC.

.

ME-3-310 Revision 2 12 At ta ch:.en t 10.2 (2 of 2)

.
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CMI ( 174 R4
. . . .

g. Page. 1 of 5

CAP.E AND MAINTENANCE INSTRUCTICN
,

|
1

ITEM (5): Containment Fan Coolers /
N Si3VlON,QUANTITY: 4 Units gOs

PURCHASE ORDER: NY-403559

f'sSUS-PURCHASE ORDER:
.

N ES3 1
---------

SEP.- '

,

VENCCR: American Air Filter Comoany, Ir.::. jetacecue.tch
, Ast F.EIUDAN

ftANUFACTURER: American Air Filter Ccmcany, Inc. cc,g3 q.'.S.

SPECIFICATION: LOU 1564.745 jj y,
SAFETY CLASS: 2 1 /''* '

Yc.i
-

~.s,

STORAGE LEVEL: 3 . A>.

--

A). u .iORE P!).CING IN STORAGE

c 1.
I'. Inspect tne general condition of the ecuiccent to ' assure that it meets

,

the degree of cuality and workminshi: required in tne scecification:

! '*

and contract.

2. Motor windings are to be meggered at time of placement in storage,
;

f Record resistance readings.

f. 3. Assure all coil and pipe oper.ings are p'ugged or capped,
i

| 4 Coils are to be stored dry. A small amount of glycol / water solution
i was left in coils by manufacturer to prevent rupture of coil tubes due

to freeting cf condensation.
,

. --
_ _ _ _ . _ _ _ _ _ _ . . _ _ . .!

./
_ ._ .

l

.. _ _ . . , . . . . . . . . _ _ . _ . .

I

B). HANDLING (ALL ?HASES)

1.
Refer to American Air Filter Instructicn Manuals NESE 17*-1 and NESE S2E.

-

2. Hoist equipment using all 4 lifting eyes with sling spreaders t: prevent
side loading against housing and/or coils. Do not lift er pull coils
by supply or return pipe connections.

.

.__

*

fev p 4 Y- 204.

Kr-

. . . . - -. . . . . . ... ... - _ .__ . . _ . . _ _

._ - - -
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' C?iI = 174 Rd

4* Pag: 2 of 5
'

3

CARE A!O MAIt.iENANCE INSTRUCTION

C). AFTER DLACING IN WAREHOUSE STORAGE

1. At least mon nly, insoect :ne general condition cf ne ecuipmen- assure
that it continues to mee :ne degree of cual.i,:y and workmansnic recuirec
in the specification and contract.

2. Manually rotate fan rotors a minimum of 3 turns, making sure a different
fan blade is in the vertical cosition than before. Repeat this rotation

at least every 3 months.

3. The fan mater bearings were lubricated at :ne factory with Chevron SRI R2

No. 2 grease, and should need no adci ional greasing while in storage.

4. Connect motor space heaters and maintain throughout length of storage.
,

5. Immediately prior to removal from warehouse storage, megger motor windings
and record resistance readings.

Note: The resistance reading =ust not have cropoed more than 50% of the
initial reading taken in section A steo 2 of this CMI. If the

drop is below 50% :nen the fan motors will have to be dried
either electrically or mecnanically before installation.

P.6. Deleted.
,

inspect fins. Any bent fins should be straightened
At least monthly,(6 fins to an inch).7.,

using a fin comb
,

a

| D). AFTER MOVING TO IN DLACE STORAGE
: .

Prior to pcsitioning unit, tne sloped drain can shown in section "A-A" of.

1.
drawi ng 1070-1032597 is to be inspected to assure that-the 34 1/4" -4

20 x 3/4" long hex head screws pe? drain can are. snug. Also inspect

the B 3/8" - 16 x 1" long hex head capscrews per drain pan to ensure
they are snug.

2. After unit is in place refer to page 15 of manufacturer's Instruction*

Manual NESE 325 for special securing instructions.

3. At least conthly, inspect the general condition of the equipmer.t to assure
that*it continues to meet One aegree of quality and workmansnip reaut ed in
the specification and centract.'

4. Assure all coil and pipe cpenings remain capped or olugged.

5. Assure space heaters are connected and functioning.
.

6. Provide adequate protection from damage and deterioration as a result
of activities and conci fons in the vicinity.

7. Cont,i,nue fan rotor rotation as per step 2 section C of :nis CMI.

8. Maintain fan motor bearings per step C.3, this CMI.
.! .-

. - - - - .. ..

_..- - . . . . . . . . . . _ - . . _ . . . . . . _ _ . . . . _ . _ . . . , . . . . . _ . _ . . . . . . _ . _ , , _ _ , . ,

_ - - - - - _ _ _ _ _ - - _ _ - _ _ _ _ _ _ _ - - - _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
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*

CARE A'ID MAINTENAti E INSTRUCTION,

AF ER MOVING TO IN DLACE STORAGE (Conti nued)...

9. At time of re rval from storage, fan motor bearings am to :e :urped o make sure R'
:nat an accle suoply of f asn grease (Mooilux E.?. No. 2 is acceptable) is in each
bearing smase cavity.

10. Megger rmtors per CP-425, or other aaproved procecures. (Example - Contractor's R2

approved construction procedures.) -

E). 00ERATION OF. FAN COOLERS DURING CONSTRUCTICN PHASE:
i

. NOTE: All testing instruments must be calibrated tnrougn *he L?&L Calibration Program.

1. PRIOR TO ENERGIZING MOTOR:
,

a. Disconnect motor leacs at lugs and megger leads at 500 test volts. Minimum
acceptable' value is 1 Megonm. If resistance is less than minimum value, dry
motor per American Air Ffiter Instruction Manual, Ref. No. 2, this CSI. Reconnect
motor leads upon completion.

b. Megger all cables, perr.anent and/or temocrary. Fon<ard data to Ebasco S/U
Coordinator.'

i c. Check all terminal connections, assembly screws,' bolts, and nuts for tightness.
J .

Purge existing Chevron SR-1 grease out of each motor bearing and fan pitch
-

.

d.' -

contml mechanism, by hand-pumping in 3.0 cubic inches (minimum) of Mobilux
i EP-2 grease, or approved equal. There are two (2) external grease fittings
j for motor bearings and two (2) internal grease fittings for the pitch control

mechanism on each unit.

e '. Check to be sure that fan blades are free to rotate and that the inlets to the-

coil banks are free and clear of debris. Check intakes for debris. ~
.

f. Remove prefilter media in air handling units, and replace with American Air Rc-
Filter No. AG-48 with UL +2 rating.

g. Clean air handling units, and open drains to remove any moisture accumulated.,

h. Thirty (30) days prior to start-up, system will be walked down to check for,

debris in duct by Ebasco S/U coordinator and LP&L S/U engineer.

i.' Remove drain plug on motor and leave open for 10 minutes. Reinstall plug.
,

f. Make control circuit enecks.

k. LP&L will perform breaker checks.

: - 2. MOTOR-FAN START-UP CHECK

a. Check rotor for direction of rotation. This should be counterclockwise wnen
looking into the intake.

! b. '4han fi7is up to speed, check the motor amoerage on each phase for balance and
'

correct motor load. All load data is stamped on nameolate. Infomation on load
data must not be ex:eeced.

' '

'
._ .. . .. . ._....._... ... . __.. _ . ..._.._..._... . .. . . . . _ . . . . . _ . . . _ _ . . . .

,s- _ . " * ..,_y._._m.- , ___ ~ _.--,.,__ . ,.,m-___.__.___.___-. m,,_,7.,_..-_,._y_.-- .m . . - , , , , _ _ _ - - - _,-,.,,v..-._, c__-,e..
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|

CA?.I AND M.C:-'IMM;CE !NSTRUCION
.

1 CPI?r:0N OF FAN C00 LEIS DUFZNO CONSTRUCICN ?EASI: (Continued)

C:e:k bearing te=peratures using a calibra:ed, pc-:able. hsnd-held pyremeter.2. c.
t

| d. Tibration readings will be :aken by L?C.. -

! 3. DU?.ING OPE?rICN OF FAN Cf!*S

a. After first 100 hours of operation, hand-pump 3.0 cubic inches (=ini=u=) of
Mohilux I?-2 grease into motor bearings.

.

b. A: leas: every six (6) nonths, thereafter, hand-pu::p 3.0 cubic inches (=i 1=u=)
of Mobilux I?-2 grease, or approved equal, into me:or bearings. "his can be
dene while motor is :.=:ning (or not running) . -

c. A: least every six (6) mon:hs, discounte mo:or vindings 'at the lugs , and meF8er
motor vindings on 5007 test positica. De-energice input power before maggering.
Magger a: approximately the same :e=peratura s J humidi:y conditions. A vide
variation fron previous readirgs indica es deterio a: ion at ins ulation. Shu:
down and investiga:e if probles exists. Re connec: vindings and res: ore power -

-

upon ec=ple:2.on.

d. Inspec: fil:ers on a daily basis :o deter = ion the proper changing frequency.
When filters are visibly dirty, pulling in, and restricting flow, change fil:er.t
and establish a changing schedule at that time. Uni: vill be required :o be R4

', , ,
shut down during this opera: ion. .

e. Deleted. R4
,

71 ?? LOR TO T?2AL OPERATION /GIO'OUT

. 1. Ramove all pre-filter media, caps , ;:1ugs, and desicean:s (if applicable) . R3

2. Assure that fan inlet areas and coil banks are free of all debris.

3. Manually rotate 'f an blades to assure they are f ree to rotate.

4 Inspect uni:s to assure they are elesa and free of any condensation.

5. Megger motor vindings to assure confor=ance to accep: ability s:andards, reference R2

C?-425.
.

* bricate f an mo:or bearings per Owner's lubrication Schedule. 226. u
,

G). REFIR.N CES'

1. Deleted. R1

( 2. American Air yilter Instrue:1oc Manual NZSE 313.
_

' 3. Deleted. R1
i

!

4. Jey Manufacg-ing Instruction FF 13310. K1'

.

1

I

... ... - .. . . . . . . _ _ . . _ . . .
- _ _ - - - - . _ _ , _ , , , , . ,
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CA?2 A."J vCCE!ANCE D3"'?OC.'"!O!;N

?2VIS*0N DA~.E ??2?AFED 3Y APPRO7ED 3Y

0 06/13/78 D. Wakefield W. C. Griggs
*'. C. Griggs1 03/08/79 G. Banque =

2 01/21/80 A. Verdoorn 'a' . C. Griggs
c

$ YW
3 03/20/81 A. verdoorn W 7. Vin &f

v
r ev

hh
4 04/29/81 ' ' . Ca_penter, R. 7. Vine

.

.

Supplemen: to Field P.anual of Care and P.ain:enance Ins::uctions.
?'' rence ASP-IV-19.

I
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|
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D,wes.non % Acr%' A- C.N

::: .,, DD 'k C ==;CE '.C Car;;N M?cnD TD MO '2-GcA T1-'C'
Isso2h M SE'D *H N C E.- d ~o - 5C.9 8

'

sug,e ; Deficiency Repc : Disposition
'

.

QEM-0174-10 Nove=ber 12, 1022
~

~
NT 403559 CM' #174 '~ '

Centa" en: ?an Cocle'rs
'

I:es #1. C.F.C. Ah*-1-(3CSA) was received 8-11-7S per MFJ. no. 805010 and issued
:o the field 8-21-78 per 20W no. 22369, (6 wc king days af:er receipt).*

Due to the "ti=e lag" between warehouse receip: and notification of the
. EMD via a ecpy of the MRR, (apprex. 3 :o 5 days) the DO had no way ofj, . knowing this equipment was in warehouse storage. Upon notification, the

DID initiated a maintenance worksheet and issued said worksheet Oc craf t
for c:=pletien. Craf: persennel were unable :o loca:e said C.F.C. due
to it being issued :o field, rendering the DD pcuerless to perfors it's.

required du:les i.e. s:eps A.2 and C.5 of CMI no. 174.

I:em #2. The MMR dated 7-13-78 thru 6-13-80 does indicate cooler =aintenance.
Step no. 1 of the MMR requires monthly inspections of the cooling units.y

hDy This s:ep is recorded as being ec=pleted fres 7-13-78 thru 7-24-79 which
is the date the last tooling unit was reseved frem the warehcuse.

Ites #3., Meggering of C.F.C. AH-1-(3 ash), AH-1-(33S3) & AH-1-(3DS3) prior to
removal fren warehouse storage was inadverten:17 =issed by DO ?ersonnel.

. b,) Meggeringoftheseuni:swas.accceplispdinJanuary, 1980 with all units
recording a reading of infini:7 (oo). Accept as is. J

,

Ita= d4 An MMR for the period of 8-3-81 thru 8-3-82 is available and on file in
OQA vault. Copies of said .M are also available at =aterial QC and EMD
t maintenance history records.

~

I:es #5. C.F.C. AH-1-(3ASA) and AH-1-(3353) were inadventen:17 resoved from the
Ebasco Maintenance ?rogra= in July 1982. These uni:s were reins:ated
into the program in Nove=ber 1982 with =aintenance scheduled to .begin in

'

. December 1982. An a::e:p: was made in Decencer to perform On-Place
C main:enance, however L?&L was ::nning the units at :his ti=e and upon

further investigation it was found that SUS no. 43a-9 had been accepted
by L?&L. All records en file for In-? lace naintenance (9/79 - 7/82)
and the L?&L "Tes:-Data" records for these units ind!.cate the= to be
in an acceptable condition
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CMI-17!.
Cen: sin =en: Fan C olers

I:e= #6. Ince=pleted workshee:s is a proble= cf the past and is typical of
prier prac:1ces. Since DO training en the i=ple=enza:icn of the
new DD *ncer=al Ins: ructions , present and future errers of :his

.

type will be prevented.
.

I:e= #7. Veided.
'

I:e= #S. Changes en :he MMR-A for= :ha vere not initialed and da:ed is a
. e:ac: ices. Since DOproble= of the pas: and is :~;e.ical cf ::10: +

: raining and the i=ple=enta:ica of :he new DD In:ernal Ins: ue:icns,
presen and fu ure errers of :his ':ype will be prevented.

I:en 19. Magger ID no's and calibra:icn due dates will be incorporated to the
applicable M's per NCR no. '43-5089 and can be considered ce=plete
when said NCR is~ accepted.

I:e= #10 MMR dated 7-3-79 thru 7-27-81 is the only In-? lace m which was no:
labled In-Place. This card has since been correc:ed.

I:e= #11 C.F.C.'s AE-1-(3ASA) AE-1-(3353), AH-1-(3CSA) , AH-1-(3DS3) have not been
re=oved frc= there "In-? lace" loca:icns.

-

I:e= #11 Subsequent inspec: ions. render equip =ent acceptable. Accep: as is.
(May 11, 1983)..

.

(Append) Motor purged before re=cval frc= warehouse. Since then all
.~ =otors have been reworked and 2 =otors were sent :o

=anufacturer and' returned :o si:e. Lubrica: ion only required
on fan. No lubrica:1on required en =o: ors, except at ti=e of
re= oval f:c= warehouse.- which no re' cord exists. Equipmen:.

.
now tests out okay.

-
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AT AC'-2'.EC # 1.

DN H-2074

AHl (3A-SA) D*4;. SMG-855-2 '

AE1(3g-Sg)DWG.SMG-855-2

Discrecan:v Descriotion: During CMI inspectio= 1: was found tha: :he units
=e :1oned above were i=adver ly re=cved frem the Ebasco CMI Progran for the
=enths of June, July, August, September, Oc::ber and Neve=ber.

- Also, S2(3A) and 52(33) axial flow fans on dwg. SMG-854-3 were inadvertly
remos ed frc= Ebasco CMI Program for :he scaths of August, Septa =ber,
Ccrober and November. This is in vicidtion of CMI Procedures.

.

d? L $~ ?s //if f u
A. Caocas
QC Inspector

11/19/82
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ATTACH T.T #4
NCR W3-5265 May 9, 1983,

ESSE EVAL"ATION OF DISPOSITION

The reco=: ended disposi:1on does not specifically address :he nonconfor=ing
condition. By requiring preoperative test reports as justification for
equipment condition is an inaccurate method of disposing the nonconfor=ance.
However, by successfully ec=pleting pre-requisite testing of this system,
has establish conclusively that the equipnent has not been impaired by
the negligence of CMI inspection. Per L?&L Test Director, Mr. C. Cudworth,
pierequisite testing precedure no. SFG-43A-001 was successfully co:pleted
on 12/21/82.

To assure the nonreoccurance of this incident, personnel responsible for
implementing the subject CMI inspectien/documentaticn show evidence of
retraining per applicable procedures.
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Lead EVAC Engineer - A. Bishara
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Inh.rCffiCO CCirCSpOndence

DATE April 4, 1953 c't i a.: ' 1 -SCR-15106
.G-15101

CFsicE tecAucs q; si:e s . , . . i,v e70 L. Jager

FACM Don Stephens CFFICE LCCATION DD Superviso:

SL'BJECT DID Internal Instructions

'

1. EMD signature added to attachment !/ 2. Q.A. to add signature to additional
- corrective action suggested per interoffice correspondence 3/23/33 to

provide traceability of documentation.

2. Listed belcw are the individuals working within the Equipnent Maintenance
Department. Their signature signifies they have read the new Maintanance
Department Internal Instructions and have received instruction on
implenenting the proper procedures for conducting DO task ef ficiently,
effectively and accurately.

Linda Francis
Shirley Barrios
Glen Champion
John Calczynski
Richard Schwarer

3. Attachment #2 is a copy of " Equipment Maintenance Internal Instructions."
This satisfies Q.A. reoccurrance prevention criteria.

.
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IQU!?.52C MAIlCDIANCE DE?AR"YDC DCE?l:AL 2:STRI'CTIONS

E7?IC"!7E: 17 February 1983

.

.

These new instrue:1cas, distinct and separate, =u.s: no: be associated with
any or all's1=ilar pas: practices.

The purpose of these ins: rue:1cns is :o furnish adequate =eans fer documen:ing
and ::acking all per=anent plan: =aterial and equipmen: in the Ebasco
warehouse and certain In-Flace storage ite=s.

Ebasco warehouse shall trans=1: to the E.M.D. all MRR's , ROW's, ICW's ,
RFR's, Change of Loca: ions and Record cf Shipment Received. Upon receipt,
:hese documents shall be recorded in the Warehouse Documents Received
Log (WDRL). -

MA"'ERIAL RECEIVED REPORT (MRR) - DD personnel shall: assign (by reference
to the P.O. or Sub-P.O. nu=ber) the applicable CMI nu=ber to the MRR;
record the MRR number on the appropriate Material Maintenance Record (MMR)
and active worksheets. The MRR sus; be filed under the applicable CMI
number in the MRR file. ,

'

REQUEST ON WAREHOUSE (ROW) - EMD personnel shall: assign the applicable
CMI number to :ne ROW; record the ROW number and date onto the appropriate
MER; highlight (w/ green marker) on the MRR those 1: ems removed from the
warehouse; line through the former location of :hese items on the MRR and
the app cpriate active worksheets. Line through the former location on
the relevant MMR, initial and da:e. Note, the green highlighting indicates

. these items were removed from the warehouse. When all items on an MRR
have been green lined, the MRR number shall be lined through, initialed
and dated (using black ink) on :ihe appropriate MMR; : hen, file the ROW with
the MRR. When all MRR's associated with a CMI have been green lined,
the pertinent MMR shall be closed out af ter the last R0W number and date
is recorded, in the "COMMF2CS COLUMN',' on the MMR. Then, the MMR is sent
to the QA Records Vault, via warehouse QC, with the appropriate worksheets
attached. A trans=1:tal form must be used to transmi: MMR documents to
the warehouse QC. A copy of all documents must be made and kept in the
M folder.

CHANGE OF LOCATION (C/L) - DO personnel shall: assign :he applicable
CMI numoer to tne C/L; record :he change of location on the appropriate
active worksheets and MRR, then line through the former location. The
former location on the MMR shall be' lined thru, initialed and da:ed. )
The C/L must hn filed with the appropria:e MRR.

' . ,
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RECORD OF SE!?ME'C RECIT.'ID (ROSR) - E1O personnel shall hi;;hligh: .

(w/ blue =arker) 5.Y. purchase order to indicate pe=anen: plan: equip =ent
has been received. The applicable C:'I nu=ber shall be writ:en beside the
N.Y. purchase Order nu=ber. Tr.en, :he ROSR reper: =us be filed in the

Record of Ship =ent Received Scok.

RETURN TO WAREEOUSE fRTN) - EMD personnel shall: assign the applicable
CMI nu=ber to the RTW; record the RTW nu=ber, da:e and loca:1cn onto'

the corresoceding MP2. The new warehouse locations shall be reecrded
on the relevant active workshee:s and .SfR. Then, the R~W =ust be filed

with the appropria:e MP2.

RE* URN MATERIAL REPORT (RMR) - EMD personnel shall: assign the applicable
CM nu=cer :o :he R:tR; reccrd the F2fR nu=ber and da:e ento the appropriate
MRR. Those itens re=oved from :he warehouse shall be: highligh:ed (w/ green
marker) en the MAR; then, line thru :he ic=er loca:ica of these items on

'

the MRR and the appropriate active worksheets. The for=er loca:1cn on
the MMR shall be lined thru, ini:1aled and dated. Then, the RMR =ust be
filed w1:h the pertinen: MRR.

-

EMD Worksheets - EMD worksheets shall be , issued monthly for each active .
CMI :o the EMD inspecting personnel. These worksheets shall be issued
prior to the =cuth the inspec:icas are due to be performed. The worksheet
shall centain info: nation inden:ical to the top half of :he corresponding
9fR, while.the bot:cm half of this worksheet shall re=ain blank, except
where the curren: due date shall be en:ered. Other excepticus are:

-.

(1) Where meggering is requi ed, blank spaces shall be labled:
" TAG #", "MEGOERd", " CAL. DATE", "DUE DATE", " SERIAL &" and " RANGE".

(2) Vnere QC's presence is necessary, a space shall be labled:
"QC"(for signature).

In the colu=n labled " STEP NO.", the inspecting persennel =ust record.

which steps of the required =ain:enance were performed. The date inspection
was ce=pleted shall be entered in the colu== labled: "DATE COMPLETED".

.

Vnen applicable, the = egger value, pressure, hu=idity, etc. shall be
entered in the column labled: " COMMENTS". When the item being inspec:ed
is not the sa=e as the ene indicated in the material descriptien then

this ites =ust be identified on :he worksheet in the colu=n labled:
" COMMENTS".

The inspe :cr, after co=pleting the inspection, shall record his ini:ials
in :he column labled:"S/U OEN CRAFT SUPERVISOR". If QC presence is required,
the QC person =ust initial his name in the column labled: "QC", indicating

that he witnessed the inspec:icn. After the worksheet data has been
recordad on the MMR, then the .5.t cust also be signed by QC.-

--r=~~
. bQ*

ig
f

.

-

.

O

- - -
-

p .,.,. -4 -. --yy, , , , - - , , , . , - - -----y,,w ---------,y-, - w-w - ,



- ~_

..
'

9'7LP
'

. -

o
. O N'

;%-
,9 . . -

..
,

P

Upon ce=ple:1on of each worksheet, all recorded infornation shall be
::cascribed fr== :he workshee: to che per:inen: MMR. A copy of the
workshee:s shall be re:ained and the original a:: ached to the MMR upon
::a:s=it:ing :he comple:ed MMR to the QA record vaul: (via QC warehcuse).

An EMD Monthly CMI Logsheet shall be kept to reflect the status of the
ac:ive CMI's for that period. Each active CMI shall be listed numerically
en the zon:hly logsheet. Safety and seismic related,CMI's mus: be-

lis:ed first, separately and- numerically. Similarly, all other CMI's
=ust be listed next, numerically and separa:e. Any CMI's added during
this monchly time period must be listed separa:ely.

Upon completion of cc:ive vc:ksheets by inspecting personnel, relevan:
data shall be copied from the workshee: to the logshee:. When :he workshee:

.

indicates :ha: :he inspection was ccepleted, the CMI number on the monthly
"

legsheet =us be highlighted (w/ blue =srker) . If :he workshee indicates
the inspec: ion was no: cecpleted, :he CMI nu=ber en the logshee: mus

,

be circled ( in black ink) . However, if a CMI has been closed out, the
CMI number in the logbook must be highlighted (w/ yellow =arker). .Thus, a
CMI number in the logbook neither highlighted nor circled indicates
that this particular workshee: has not been re:urned.

When QC signs a worksheet it is al- . required that QC sign :he relevan:
MMR. When QC signs the MMR, a check mark (in black ink) must be made in
the logbook beside the cerresponding Chi nu=ber en the monthly log.

Different ite=s listed under the same CMI number, which have individual
*

MMR's, must be identified :s indicate the difference.

For IN-PLACE CMI's, the words "!N-PLACE" must be wri: en beside the CMI
nu=ber en the monthly logshee:.

.

A Yearly CMI Logbook shall be kept to reflect the status of all CMI"s,
'

listing them in numerical order. It shall be noted by placing an "S"'

,

beside the CMI number where an 1:em is safety or seismic related. Across *

from the CMI number and in the column belos the applicable month, this
block must be highlighted (w/ blue marker) when the inspection has been
completed. If no inspec:1on has been made, then the block shall remain
blank. When the CMI has been closed, this block shall be highlighted
(w/ yellow marker). In the column beside the CMI number, it is op:1onal
to write whether the 1:en has been issued or the CMI is open or closed.

MNERIAL MAINTENANCE RECORD (MMR) - MMR's must be kept locked in a
fireproof file cabinet. MMR's shall be filed numerically and separated
safety from nonsafety. All MMR's relate :o warehouse storage unless
"IN-PLACE" is written on the front in the upper right hand corner.
The blanks on the fron:, top half of the MMR rust be filled using: P.O.
number with sub P.O. numlier if applicable, ma:erial description, CMI
number, location, MRR number, storage level and date received. Also,
each step of the required maintenance shall be numbered and listed.

Always use black ink when writing on :he MMR. When making a correction;
line thru, initial and date. When making a late entry, add L.E. All
blanks shall be filled in excep where no: applicable, and then they-

shall be marked N/A.
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:ters: Cen~'i rent Fan Coolers
'

Guantity: Four Units

Purchase Order: NY-403559
i

Cate Faview Was C=cleted: 10-8-32
4

.e review of C4I 4174 was cerducted to ccnfim the intecr_tr of botn us_e-
b. and i. place raintenance/inscection records.

' ~

s

')
Attached is a list of equipment by tag nuier, the appropriate raterial re-
ceiv:.ng reper: numbers indicaig dates received, PCW n=ber, and the da*a
equi p t was issued to the field. Also included in this package are ecpies
or the material rainte .ance records indicaig empletion of raintere.ce ir
i:' Won activities frem the- i~.e equipren was received cm site until it
was released to LP&L. ?.ere are eleven deficiencies nc*ad en fom CAI 9.2.
as a result of the engineering and QA review. 2.ree NC?.'s have been generated.
Copies in package. .

C Dm
%/

< Je > -~ ,a w

D. Pasmt:ssen
11-10-82
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CC =174 SO 'ARY

Pars: Centai: rent Fan Coolers-

W .tity: Four Units .

Purchase Order: NY-403559

Date Review Was Corpleted: 10-8-82

The review of OiI :il74 was conducted to confirm the integriry of.both ware-
h'ouse and inplace raintenance/insoection records.

:y

Attached is a list of equipment by tag nt=ber, the aopropriate material re-
ceiving report numbers indicating dates received, RGi nirber, and the date
equipment was issued to the field. Also included in this package are copies
of the raterial raintenance records indicating ccr:pletion of raintenance or
inspection activities from the time equipment was received on site until it
was released to IP&L. 'Ihere are eleven deficiencies noted on fom QAI 9 2. .
as a result of the engineering and QA review. Three NCR's have been generated.
Copies in package.

C D-

L) /
'

> a / . r .- i s />_in -Y
'D. Rasmussen

11-10-82
.
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- MBASCO SERVICES INCORPORATED EB6SCO
:E May 4, 1983 :t E = E:.

f; QAIRG CMI Coordinator c::, E '.OC ADCN

:= e EMD C::.CE 00CCN-

.

sysag:- Deficiency Report Disposition '

QEM-0174-10 November 12, 10 2

.NY 403559 CMI #174
Containment Fan Coolers

,

Item #1. C.F.C. API-1-(3CSA) was received 8-11-78 per MRR no. 805010 and issued
to the field S-2'-78 per ROW no. 22369, (6 working days after receipt).
Due to the " time lag" between warehouse receipt and notification of the

,

EMD via a ecpy of the MRR, (approx. 3 to 5 days) the EMD had no way of
knowing this equipment was in warehouse storage. Upon notification, the
EMD initiated a maintenance worksheet and issued said worksheet to craft
for completion. Craft personnel were unable to locate said C.F.C. due
to it being~ issued to field, rendering the EMD powerless to perform it's'

> .

required duties i.e. steps A.2 and C.5 of CMI no. 174.

Item #2. The MMR dated 7-13-78 thru 6-13-80 does indicate cooler maintenance.
Step no. 1 of the MMR requires monthly inspections of the cooling units.yhg This step is recordad == being completed from 7-13-78 thru 7-24-79 which
is the date the last cooling unit was removed from the warehouse.

Item #3., Meggering of C.F.C. AH-1-(3ASA), AH-1-(3BSB) & AH-1-(3DSB) prior to
removal frem warehouse storage was inadvertently missed by EMD Personnel.
Meggering of these units was accomplised in January,1980 with all units-
recording a reading of infinity (oo). Accept as is.*

Item 4. An MMR for the period of 8-3-81 thru 8-3-82 is available and on file in

%y.OQAvault.
Copies of said MMR are also available at material QC and EMD

=aintenance history records.

Item #5.- C.F.C. AH-1-(3ASA) and AH-1-(3BSB) were inadventently removed from the.

Ebasco Maintenance Program in July 1982. These units were reinstated.

into the program in November 1982 with maintenance scheduled to begin in
December 1982..~An atte=pt was made in December _to perform In-Place
maintenance, however LP&L was running the units at this time and.upon
further investigation it was found that SUS no. 43a C been accepted
by LP&L. All records on file for In-Place maintenan la 79 - 7/82)
and the LP&L " Test-Data" records for these units indu. .e them to be
in an acceptable condition
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CMI-174

Containment Fan Coolers

Item #6. Incompleted worksheets is a problem of the past and is typical of
~

prior practices. Since EMD training en the i=plementatien of the
new EMD Internal Instructions, present and future errors of this
type will be prevented.

Item #7. Void ed .

. Item #S. Changes on the MMR-A form that were not initialed and-dated is a
problem of the past and is typical of prior practices. Since EMD
training and the implementation of the new EMD Internal Instructions,
present and future errors of this type will be prevented.

Item #9. - Megger ID no's and calibration due dates will be incorporated to the
applicable MMR's per NCR no. W3-5089 and can be considered complete
when said NCR is accepted.

Ite= #10 MMR dated 7-3-79 thru 7-27-81 is the only In-Place >DGt which was not
labled In-Place. This card has since been corrected.

Item #11 'C.F.C.'s AH-1-(3ASA) AH-1-(3BSB), AH-1-(3CSA) , AH-1-(3DSB) have ' not been
removed from there "In-Place" locations.

- Iten #11 Subsequent inspections render equipment acceptable. Accept as is.
(May 11, 1983).

(Append) Motor purged before removal from warehouse. Since then all
motors have been reworked and 2 motors were sent to

. manufacturer and returned to site. Lubrication 'only. required
on fan. No. lubrication required on motors, except at time of
removal from warehouse - which no record exists. Equipment,

now tests out okay.

- DS:RS/isf.
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' % 9 i= &,3 .5 '- 1 8 -i/ W 8
5f ,ac ,ou en#:4 MATERIAL MAINTENANCE RECORD - A

Contair. ment Fan Coolersp. O. e 403559 MATERIAL oEsCRIPTION

/# 8~M//#I I70~~

em 174 LOCATION /' " "MRRs TAGe
Fc.C CM1; / *7y

' DATE ISSUEDGTORAGE LEVEL cATE RECEIVED

STEP #| REQUIRED MAINTENANCE | FREQUENCY

1). Prior to positioning unit, assure that the 34 .t"- 20x3/4" long nex neao-
| gg

screws and the 8 3/8"-16 x 1" lone hex head cap screws per sloped drain i

Af ter unit is in place, secure per page 15 of " Instruction Manual NESE325". ' g///vT'f#G/[
Eocn (Dwg 107D-1032697, Section "A A" i

2).
3). Check tne general condition. Maintain plugs / caps on all coil / pipe openinas.jl3t' mth.
4). Maintain operation of space heaters. Provide adequate protection from

b'13thmth.damage and deterioration. - ~ 1 7j
5). Rotate fan rotors at least 3 turns. Stop 900 from starting point. 'Ev.hmth.o

G mth W6). Before rotation, add small amount of Cd f crecisicr -3-crease or equal
Che' * S R f " 2-

~

Ev. f [[
.

#
to rotor shaft bearings.

7). When rer.oving from storage, purge old grease with new supply in each |Upop
bearing cavity. removal

fo tg.

NOTE: Stpes ! and 2 to be done by the installer.

_.
.. --

-.

PERFORM THE REQUIRED MAINTENANCE ON ABOVE MATERIAL ON 1HE DATE INDICATED BELOW. RECORD COMMENTS AS
APPLICABLE AND ENTER NOTATION ECUIPMENT MATERIAL MAINTENANCE RECORD. COMPLETE ALL ATTACHMENTS AS REQUIRED
AND RETURN TO THE EQUIPMENT M AN.

STEP |! | COMPLETED
DATE i COMMENTS S/U GEN. CRAFT Q.C.DATE

| (Megger. Pressure Gouges: Hur"Idity Cards: stc.) SUPERVISORN O. DUE ,

- l' ]- 5 h 7-|/-]O s' "MJ ,C/N?)CjnisD i& c',T4eI
REVIEWED & ACCEPTED,g (n a

. ,

bf l 'i * b '$ l'I /Tf3 / hhh&-.

|LN 79:L f?M l'c"'Asr*T/GgQ {%)M '''V'" ~

|n 'G.). || k-N # " ~" &, g.,,
' W

c,efc/5191f $d-WM.Si&~cMi!4f&e-um*WEC #i+4G+4'cr se(2 r'n.e.
'

C

, y c,k
/Q7"= 'sfgs <oi:.r w s u! wz nu, em%nw w mm''"m'm n

iff ftic M i r f ,& w /M.-str//.i,i7/ _

'/ 'tu Srrp.s tomoce77 ;&< c?r 19 77 H+c.
seV.go An s//=*aq MV 0 na. cses b na .

Q j't'g6 M- 3 - 79 M- 30- 29 42 -c -'

Drum ccmi tett per-. ,vc v.cALL'

/,2 y!?, ll >, . / 9 //-BD-7'r, /0-79 t-il',RC M/M. *I'd'L:T' 2.'O . ,/ %,
mc c n : I1a .e.

7 ' < n em coaa e ac.
1779 rn'K m R/ AR, S NC Q.Q ( f-

,

G~c -
-

1,; 5M 5/, />@ 7') kDRI-121 = e e in,,, '

c i 7a. ,

A!ls ST&i-L5 LCn]1 f 3R Al)Srf J

;,3,w. /-31o /-w go W&M /"#sehhN. E a~
FORM ASP.IV 191 (/
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TAG # DESCRIPTION LOCATICN

STEP DATE DATE COMMENTS S/U GEN. ORAFT Q.C.
NO. DUE COMPLETED (Megger: Pressure Gauges: Hurnidity Cerds; etc.) SUPERVISOR

F's c6rnp&c,W sgz pes Q ( -
-

ALL 33 =# #O
,'a?,.$ 6 % d, 0 3 - D 9 -1 3 - 5 D '"#','N'V * ''"' %_ - .

'Al/ 5n' C C. m,p H M /b r / na rci,
'4%) p'n0 ''' - s'' 4 ' C"' = ('),C %IA% $5|- 3-3-TsD g 9/,,-se

f0|I c'SW(X CC /W- ,0Ef 4
* " S''

pri/1 a

W, p.,
G GS 'I- 5 (d d-2I-SD #?DO'Y#' M ''

J
piI ;':+.~f5 (cen p/ M p er 7);g j

- J, 4. 5 i- 6 ~5-80 $ O 4 ' ''* ' $5 # ^ # * 0L $'~'-
i ,

0lI W S CC&Q \tif C-?r 'kne,1G50 |/f
, :,3, c/ : c f, - 3 -tD (n ,20 -7[) twn+. Sn. U G crni ig g

All 5Wp3 Coh, Iff ' /

(*|[i ?;., .]. ' ''pdr Tug ,og 0f %123,N% 9- 3-Sh 9'I5$ "f,.;',%gg
wefe ee Aaa V"C4II 5 4 p 1

' ' 3,4 n 9 - 3 19') $-EC- f0 ' * "'''^^ "' "' ' ' "'' d v' OC w,
"I4 II Wp (~c,ypig te por- <' pr tqws

,1,3, k[',, 0 -- b - d h'hD O' 'N' " S-| 0f ( />1| 4,:.; y.] ('

wi se =r awn ~ per cu sev -
r
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nn an c.wm pe< wm ,va,,+ s
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|
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i MATERIAL MAINTENANCE RECORD - A

P.O.e4O3 b b MATEPI AL DESCRIPTION MAm i r\] m ETT MN C O L.C T 6

C LOCATION . MRRW SDM YO TAGd I tCW

b A ER Et AT UED L*

STORAGE LEVEL /%en 0 ;r/> L L .'

STEPej REQUIRED M AINTEN ANCE | FREQUENCY

|176' - ms AH-X3D-SE ,' / 7 9'i3 - ms AH- /3C -SA7 ,R
I 7K rr.s AH-/5Hshm?ikA gosoyo 9 /-prJ
> - . . . . . - -- ,#!/WO 7AM AH-/ 38SB MR2 S'OS4V2. '7-/-W
i

zuewh-w
0 C W@ 6:2EME'~R C, L. O N O IM O id V%T * || NCN W Y

|DN, %[[e Mb Y D ,. . 74,gf , , ,

g%,
m m -,- ,m

, ,,,

|2 LC::D bTAT7:
#, ''

Fo4'';S W S 3 TTRT45 /C dI '2 M ' '5 'CC- # 5. 7 5'r
-

b ett $ . O L , m -, w , , - 3 & r _c % _,x . , " ".L. d''h' ; - T '' -!E ? {
s -f- :io

, e;

L 9* Ctd A.L 'TO 707T7~R .6hJ-d W 392 / M h _$ l **

, g3,,n \ i

._1 '3 m l\\O MT M 4
- ,

- A
, 3- !, E . _c Rd L Am , - 16 ./mi s i A im ,b Mc%: a. i

t

.hg$ ''tY h
s-

PERFORM THE REQUIRED MAINTENANCE ON ABOVE MATERIAL ON THE DATE INDICATED BELOW. RECORD COMMENTS AS
APPLICABLE AND ENTER NOTATION EQUIPMENT MATERIAL MAINTENANCE RECORD. COMPLETE ALL ATTACHMENTS AS REQUIRED
AND RETURN TO THE EQUIPM ENT M AN.

| COMPLETED !
COMMENTS EQUIPMENT Q.C.DATE

'

(Megger; Pressure Gauges; Humidity Cards; etc.) MAN
STEP DATE
N O. DUE p,

LWN | 7-M '78 mc70B mecmERtE D @ > scO m.tt- 4""(t f
7' ' 77) ;_t . W4REC 21i:

13 | 7-13 18 7-20-76KMi N 6 iWG > ArRouJ 21W S
s ca ers wx er a ss emat.'/ O W) |

'

A H - I S(:. - D A "R E~C.Wu. g CN

IO kl b-||-l k fink 73 $050/O. I TW LC %
s irer cermcNpt gm s

po tu 'E*.ET. 47= PT" .
I _.. , m ACCEPTED

c0MT80' [dr
f"[OMi

g.2a n S iM,omG N G v'sec rw.

| ... /0 A,i 3 9- B-78 Q-12 ~73 IWms m m TN 46 D
Jun a v w*

j 3 10 \S O B 10- 12 '73 'lTETns m r-r/ N rf-hi LSD <3 e f N/A /J A,
n. s, um -

t

1 3 fl-\ b - W ll- 4.~72 ) 721Ts M D!r1 milui'-D I ON |1!&
'

i

f. $ h s.
~ ~ l / b hk'f$?/-'!/jC | |/N _'-

'
|

}.3 H 3 7 9 )-H- 79 /72?ns m,c/Nm/.am |T)iN |NN
l FO AM ASP.IV.191
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Tf,G s DESCRIPTION LOCATION

N. DUE CO L ED (Megger; pressure Ga go hu nicity Cards; etc.) AN

I.3 2-/3- 7 9 &-M-M /:2Th e inn;>A2w)enD l/7N AJA
i nro arum on mn 2 e u i.

|25 3|3-E 6 |3 - N M .S /MAlit/~IN//}km &N /b
h3 z/-13-N %i2 ~Fi , /n7n s rhn/r/7RzMzn N}N AIA.

/ 2 L5 /$29 5-/d-N /> & 7 D S /?wb,M:d4D MS Af4

' .3 6-B M 4.//-w /regips /rpax rnxn My EA12

/Nc icruea en m.r 32TVC,7/2#/y @M ///9-
'

- -

'

gs,f, a ccene.s in wawwx
/ 7-B-W 7.2579 /;y>2s Jrwov7zu,mc A// VJA
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/' 9899 927-M j)D72s /7/Awmwm f/20 /VA
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7~
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MATERIAL MAINTENANCE RECORD - A*

.?? 403559 y,7ggiat eggen,p7,oy Cont ainmen t Fan Coolersp. o. s

cui 174 LOCATION MRR8 303980 TAG # II '*

STORAGE LEVEL 3 DATE RECEIVED 7/3/78 DATE ISSUED

STEPsf REQUIRED MAINTEN ANCE | FREQUENCY

|

1. Cheek eenera1 cenditien I 13th von t h 1.-

|

|

t

REVIEWED & ACCEPTED

QUALITY CONTROL

::p AW
- . . .

I EJ4 W
PERFORM THE REQUIRED MAINTENANCE ON ABOVE MATERIAL ON THE DATE INDICATED BELOW. RECORD COMMENTS AS
APPLICA8LE AND ENTER NOTATION EQUIPMENT MATERIAL MAINTENANCE RECORD. COMPLETE ALL ATTACHMENTS AS REQUIRED
AND RETURN TO THE EQUlPMENT M AN.

STEP DATE DATE COMMENTS S/U GEN. CRAFT O.C.
N O. DUE COMPLETED (Megger; Pressure Gauges; Humidity Cards; etc.) SUPERVISOR

G | Yh() h &0 l')Di _ A h,OfAf~

. - -

,

0|b?O A6 f1(p /W f|c0|0 I/*

,
/

*

~k O//)hM0 /7[# MOhk db-

I ms-90 10-5- 2 01ca nwanc.e conpn QC m
\ U -lMO \HD-?D ((\_Gi n&MG n CP (Int p/Eh0 Q, L/h

*
~

l J

u % 20 1 3 4 Tb W)o;ua+enance 6wnie % )J R
f /

! I Sb'-h [ haiANddOCf 8>776[9b# db~

I &lH/ a4.7I mai n+ wow Ccn,plek QC MA
*

FOAM A$P.lV.191
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LCOATION
TAG # DESCRIPTION

W %^# | co n % . m.... o."'Li, c. .. .. =. I 8'fuiEEs"A" |
~*'

I 9 1 3 - T 3-10 4 i IXa:nh'annco 01mnhc4 OC Al9
-

, y

1 A-IS 4l 4-20 4l nweencmc.e (%cwe QG uW
' 6134l 5-T'f(I plain +mrice. %stee SC A/A-

-( (o-/31/ h-/2-fl filGinknance Conolm G C , A/11
. ,

( 7-I~f-fI 9-249 maio/ enc,Aw dnw/ns % HA

/ 9-/3-8/ 9-I2-1I mainknancp Oh?D/Ek W M4

1 9-/8 41 G-T-1I (%%nkncrnce Ocivnpid-e @ Al#

) lo-l84i /0 -2 9 -21 //16i/h( r?oncp 01MdMN C AlA

/ /HB-El ||-/3-9) thinhnanco (bynp/Gk % dA

i I2-13-9'I /2-T-VI /7lainkrnnce 0dmD/sk CM, 1in"

<f$$ $| )-/342 l'/S'88 (AA|0NOAucs l'OmD|ede. '

/

Y' |- h"|$'85 O~b cTQ /??Alkey.,fk/C 2. 0Cr730|EkC.-
'

t

) 3-19fa 3-b'-@ rY1nideumuce %D}e-le CYA0. bl/?
r=suea pec 1:ea s<atec

/ //-/g-$a d-6-9 EC- cdb /AV

,
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a v n-~ y m n c!';3 a I7 d '.a s.t. y .u j 4*";.n \
*

f-~

' '" h ' . . : . D *: |_ : 1 ' '' ~12C- t 7iC~ t "-' GM) I/1- M fO
|_ ,

4k - :: ::2- 17" b s /- 2 8.rd.) v 1

o:n n._3vA-;.+- MATERIAL MAINTENANCE RECORD - A i..m

403559 Ccntainment Fan Coolersp. Q. s M ATERIAL DESCRIPT ON

II'174 Per HVAC Maintenance Sheet - ~ ~ ~ - ~
;w LCCATION MRRs TAGS

STORAGE LEVEL
~

DATE RECElVEO
~

DATEISSUEO
-~

-~

STEPS | REQUIRED MAINTEN ANCE | FREQUENCY

1. | Prior to positioning unit , assure that the 34"-203/4" lone hex head- PER HVAC

I screws and the 8 3/8"-16 x 1" long hex head can screws per sloned drain v g" " "cg*\ ~

pan (Dwg 107D-103269 7, Secticn "A-A" |

2. After unit is in place, secure per page 15 of "Instrdetion Manual NESE325".
3.|Checkthegeneralcondition. Maintain olugs/ cars en |all co11/otoe oeenin2s.
4. | Maintain operation of space heaters. Provide adecuat protection from da= age & deterior-
5. Rotate fan rotors at least 3 turns. Step 90 from stdreing point. atior.

6. Before rotatien, add small amount of Chevren SRI '!2 grease or equal to rotor shaf t

b earings. REVIEWED & ACCEPTED

7. When remcVing from storage, pD-MgDIseNith new supply in each bearing cavity.

OCT 6 1982
N0iE Steps 1 and 2 to be done by the installer. |

PERFORM THE REQUIRED MAINTENANCE ON A80 E A DATE INDICATED BELOW. RECORD COMMENTS AS
APPLICABLE AND ENTER NOTATION EOUlPMENT MATERIAL MAINTENANCE RECORD. COMPLETE ALL ATTACHMENTS AS REQUIRED
AND RETURN TO TH E EQUIPMENT M AN.

STEP DATE DATE COMMENTS S/U GEN. CRAFT Q.C.
N O. DUE COMPLETED (Megger; Pressure Gauges; Numidity Cards; etc.) SUPERVISOR

),2p l-]Il $h'ps corn plGM (Vf t% L) .
SE S-bb nib | j % I p yt+C tYLa M . SI,. k.I d4 ~'

tHI Step *S GD"ple+e M' GEPTl .=, 2 A SI A G* * D- RI 0[, p
-* ' r-C 'r Jl A 21-f'|Iasb n

pn steps aegien peesHeero:n
-

,
IW W %' O Q %} t, /O-Vg/ fo. p.f/

' *'All St45 Gomple+f P6r H k l4C
@ 84=+ did >Jcv A7/ R I
q% II-3-8 I il-22-9 i CD[, u,

$ // .Gr-*'$ OvnpA* +f f+Y b'fC . /i i /
'

$6 5 b Hpk ())Q o n ~f Eh f, f.

c.f 5(s /2-5 9| /2-2PY/ }. k-

eotsys Ccmp'Ne.pw % >Yca 9 v

t-uRC / mao nd Th e I iT*!,tt '..i.6 rs5'+
3},V<{-|-3~SE c9- W D a n-I (=&rA ) +erm : uG tW'OR StC n&f &s

ZG'Dej*nC;;$leieper Feb. 'M-2 trvM & %" * ' " * ' '
. ,y6 5 -3-6D + ac-o,:

All 5x S C.OY lei rioWeh IW
YIVA1 f:N'G 'V' | ' ''" A H I t. A- ),,yaj,& 3 .3-f Q fr96'6c"2-
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d- /eul ++ e /_5 LOOATION -J- CESORIPTIONTAG #

DATE COMMENTS | S/U GEN. CRAFT Q.O.
| COMPLETED (Mesge.~, Pressuto G ouges: Humidity Cards; etc.)STEP | DATE
i , SUPERVISORN O. DUE
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MATERIAL MAINTENANCE RECORD - A,

a
MO38YM urTen:ALCEscRipTies bderIJmE FC dT'kMp. O.

!7Y &, 6 Wd- l'* ' " "' !74CMI LOCATION MRR# TAG #

STORAGE LEVEL DATE RECEIVED DATE ISSUED "C -

STEP #| REQUIRED MAINTENANCE | FREQUENCY

I. Tro-e+asnierniendH;cro a+= eauibenera+. !
'

=2 inc}cr~ Ma,';.n are. J. c he. m-aao<dO 6 e-P
clacemw+,u$krAoa. *

A %|--r nre k be s$sud deJ. Amts,co%d
In;oe. enervimv n? n/uabad er hacCcd

A 'm'nwdh rS+e.Gn!r r-$N Am.WuMc4= M
durnrs bdno sure, a d,32"rewf -ln~ rv Hnh ig iJ '

'

1hL JerHeal' oar,%v 4hAv befdte.
'A A+ Imvi edardErrm. Adela-?rnnl/ snnwtof

_

lu &;w+('$ul-F Preish<u=&:52 crenaMJeuA
iY fY fbk YT*Af*1W A

rco-rf: .G| 4 L e A (1d''
PERFORM THE REQUIRED MAINTENANCE ON ABOVE MATERIAL ON THE DATE INDICATED 8ELOW. RECORD COMMENTS AS
APPLICABLE AND ENTER NOTATICN EQUIPMENT MATERIAL MAINTENANCE RECORD. COMPLETE ALL ATTACHMENTS AG REQUIRED
AND RCTURN TO THE EQUIPMENT MAN.

STEP DATE DATE COMMENTS S/U GEN. CRAFT O.C.
N O. DUE COM PLETED (Megger: Pres *ure Gauges; Humidity Cards; etc.) SUPERVISOR

_ _
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TAGS DESCRIPTION LOCATION

STEP DATE DATE COMMENTS | S/U SEN. CRA FT Q.0.
NO. DUE COMPLETED (Megger; Prwenure Gaupos: H ufMdity Cards: stc.) | SUPERVISOR
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Dage : of 3_

CARE AND ".AI?CEMP!"E IN37EUCTIC'l

IT91(3): Axial Flow Fans

OUANTITY: 8
/

'

PURCHASE ORDER: NY-403543 -

K, STRL'/gk
SUS-PURCHASE ORDER: --------- ~

["' ' " Wh. 3
*

'MVEN00R: RA Dunkan and Associates '

MANUFACTURER: Jcy Manufacturing Co. bbE 9 E3 i-

s,

SPECIFICATICN: LOU ;564.748L * ##N*r
M RillRNagte

M@SNNS5AFE Y CLA33: 3, NNS f -

' STORAGE 1,E'iEL: E 3 -

.- - . : .d ' i. .g 1 s . ,|. , . . . i ' '-
'\

, , . . . . . -

A). REF0DE DLA :N'i IN STODAG" // , Q ,.'g l . J ;,-
,

,

.J.
'*/

the general :endition of the ecuipment Oc assure tnat it meets"
,3

1. Insce::
- tne degree of quality and workmanship receired in the specification

and contract.

B). HANDLI!d (ALL PHASE 5i

1. Per ASP-IV-22. R1

E. Assure that no stress is put on motor during handling.

1. Deleted R2

4. Use a sling areund large fan casings, or install eye bolts in the R1
flanges for lifting smaller fan units. Severe inpa:ts could distort
the casing or possibly damage the, bearing:..

C). ACER DLA:!NG IN WARE 4OUSE STORAGE

1. At leas: men:hly, inspe:: the general condition of :ne ecuip. men to
assure tha': i: :entinues to mee: the degree of cuality and work.t.anshio
required in the specification and contract.

2. Energi:e heaters on motors so equipeed.
,__

3. At least every 6 mentns following receipt of ecuioment, add a fresh R2

sucoly of GJ1f:rown EP #2 grease, or equal, purging a small amcunt of.

:ne old grease from each grasse cavity in contro11aola oitch me:nanisms
and fan shaft bearing:. Before gressing controllable piten retor bear-
Ings, move the adjusting lever toward ne fan r: tor as mucn as possible,
ot to the highest blade angle.

.

fowly- 206

fo-

-- - - - - .-
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* * CMI #164 g5- *
.

Dage 2 of I
,

CARE ".:40 uA!:;7Et:.NCE INSTRU:T!CN

C'. ATTER DLACING IN WAREHOUSE I ORA E (cont'd.),

4 Grease drains snould be fully operable wnile in storage. These grease R2

drain plugs can be removed an attacned to :ne motor until reinsertec.

5. Deleted. R3

6. At least mon:nly, rotate motor shafts at least several revolutions. R2

Assure ina: snafts turn freely. Stop rotation acproxinately 900 ceyond
tne s:ar:ing reference. .

7. Assure :na: fan rotors are not sucjectec to imoact during storage.

8. Place and maintain dust covers over fan units.

9. Megger motors per CF-425.

D' . AFTER MOV!NG TO IN PLACE STORAGE

1. Maintain per steps C.1, C.2, C.3, and C.7_of warehouse storace. R5

2. Megger motors per CP-425 or other accreved procedures. (Examole:
Contractor's approved construc fon procedures).

3. Provide acecuate protection from damage and deterioration as a result-

of activities and conditions in the vicinity.

4 Delete. R4

5. Assure tna: grease drain plugs are in place and secure.

6. At least every 3 montns, rotors must be rotated at least several revolu:- P?
ions. If rotor coes not rotate due to air circulation througn du:: work,
stop rotor 900 ceyond starting reference when manually rc:a:Ing shaft.
On tnose units wnich have rotors coserved turning due to air cir:ulation,
documentation of :nis rotation at least every 3 months is acceptable.
No stopping reference point is neeced.

E). RESTORATION PRIOR TO TRIAL ODERATION/ CHECKOUT

1. Completely purge bearings of old grease, resucolying with a fresn supply R2
of grease, per Osner's Lubrication s:necule. Assure tha.: fan blade
bearings nave an adequate sucoly of '.ueriola e d530AA, or ecual.

2. Open grease and concensation drain outlets to remove leakage and
moisture (if any) respe::ively. Reinsert and secure plugs wnen finisned.

3. Remove dust covers. R2

4 Screens, guards, and other pr:tective devi:es shall be in place.

5. Assure that all snaf:s turn freely, and that all material / cols et:. R2

,n, ave Deen removed from duct or area in front of fan intake.

.

O

I

I

. 1
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Page 3 Of 2

0.AP.E ?C M NTENENCE INSTPUC :CN

F). REFED.ETCES .

1. Dele:ad. R2

2. Joy Mfg. Co., Series 1000/2000 Axivane Fan 0: era:Or's Handbook, R2

Emdrac No. 5817-3527.

2. Deleted. R2

REVISION DATE PREPARED BY AP3 ROVED SY

0 08-11-77 G. L. Banquer B. D. Fowler
1 10-12-78 A. Rome W. C. GH ggs

f' . 0 hpff$ % : 4
2 05-10-79 A. Ver corn # C. Griggsa.

stw . s. p-s /
-

~~
.

A.Verdocruhh
. 6. .A ' /

*C ri
~

3 07-05-79 *.

nn
4 10-04-79 G. Bancuer W. C. Griggs '

5.yp .$:hkf'

5 04-01-30 Barruer W. C. Grigas

.

.

Succlement to Field Manual of Care and paintenan:e Instructions.
Reference ASP-IV-19.

0

'
-. . .. . .
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e g d.sa. a,.a

man 1
' #"# *" ''

.ST2UCT!CN3: '$e. boet of io > -' rend 17C0.CO .60 SUS 4 /
*

_ @ . c.,s.c: ~e.1s,:-ic r o. ..ox e r 4,

l MI'*
F c g y' ..)_

'Jat e r f ,rd 3 5 Un i: fs m .s.. c: .r..evio~ ae on cpr - ,2 o. .s' Ng. SE-355-2
" * * "'naseo 9-. tees \ 1 ';3-m'- 17 A 55-854-3 ,, d 11 !

8 @/N1 i s

I. DESCRIPT10H 0F HCHCCHFO RM ANCE '" iltons involved. Speculicarran. Coa'e or Stanoar1 to which Irems Co Nor Camaly. ,,
Submir Sketch if Aeolicaoleb

Ref. 2. ached *_N E-2S?4 f?! Nencenf?runce descriStion. *

,,/./Df 5' h!? x. x REM RTABL,5 YES NC
J - m e-- -

,

_ _

WMN U Ug e.G qQ
,

f i.", * h YP. w 10CF m U. . l 3nr. %s
~

w e, n .

w mi n '' ''

qy. ,., , .y
T..-e. 4 N ' :, . .W

.e a.u g a n o s s . m a v o n s o r o s m a ge. s po n ?'%e e.om c omp a ni.,a a.c s e N m y ccusame cars ies

M a* : . d~ a+ pOA9 t'kasce 11/2o/92f_ . 'J . 7

REcoumENDED OtsPy1 & M** ($vbmer 5keren if Aeolicealel *| |,

minte r ce s ter s ree-t-ad 4-, . k e _c'- - ,-..-.,--2-.. sou - 4 , - ,. < o ,. - / Z -? 2
found. Initiaie~"'a''"inne-saintenMeing with the date the above
metEenance is prefor=ed. No t e en the care. tne er; __ '., .... : . " (

~

EE records indicateequipment to be in an acceptable cendition prior to being inadvertent 1.-
removed frem the CMi program. These units were found to meet L?st standards and vas' acecoted
by LPS'. 11/18/82. tiith an acceptable cocy of LPR p7eoperative test-recor=:end accept as is.

N
_

ar. a a m a ioma as , au-ow suoi . sismosir. oar o t iv ss ec owem m y ca rs na,

% __

b.t NhYt__.M .

Ill.' EVALU ATICH OF DISP'.MITION SY ES A$CO REA50H PCR pl5P051T10N "88 '

AA C k LlIdMA- h A & II b

e L. A % % k l h,h \
.

' ~(Fo% d%gswd ni_Ofr% & Aw%f c<m
i V. C0RRECdvEACT10N * )(, 9Wf.;,0 1,,,,, N., R eg h'M*"*1 f,

k__t4. nnotatien errers causina t.is cenditien to ecc= is a crchicn cf the east.(._. 4 N , /,

, gj'gg'D re.rscnnel has taken place anc wy- provent reocc=g.ccyg:gf3g'g/g/_p,y
._

\.Le X cuampmg co.U~UTsun Assu A~ce 41 cosir uCr,cu come. <
''

,yh.
g

b w : + 3. s,.... .,&an f.d.&.k$.h,fdlifWu
......a.o. .. ...s,..., . . . . . . . . . . . ,

a'._

, p M S/873'3
~

^We,v v:s ''' f s'n#3 ' '''
t

,j pecer.ves.'4cccetroiceretto % ca [7,, ,t e r e? c o C as;scrue 7,g Lacetatto Cmeneteo C acecetto C acaretts
[ aceserco .ir co . .g." -- ac e s ., c o ., v., es... ,, - aces.tro .iv ee.. .,_ . =ri

([sov l. VERIPICATION OF Di$PollTION [ mot maculato H''
'

E

,,,,,, m + ,,0..,,...h m- ,,, m sae o.,. shh 3
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. A~~'AC2'.'?"' 91 . i'43-5265. Pass.1 ci 2 G ./-

,. .

V '

.-, 6 i 'ra 1 g3i O. N. X.::, e; E-2074; ~:s . 1 %g = -
..

*

t Oa a ef Rep::: 11/19/32. ..,
,. o

u. ,.s.s /A.
..L _.,r..,.O .e. u. -. . ,. .e . %.erj tsaa g

- .- . . .
_ .-.

,

'- - , g gg , _.a .u.a. ,.3_,..,-..y. .,-.h*''..'. e. - > a I ,' A
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. -. --.. .. - .

. - - . .: ,a. s, ,
.%. - _- -. - -:.an .~.

. ---a s: f r... ! - ' - -

!:s.. Ots: rip:12: S2(3Ai''& S2(33) Arial' Flow Fans. .Gl(3A-SA)., AE*.(33-53) Si?S 43A
* '

ca:i: -21 RC3 5 -4 RC3 Sys:s= a3A
-.

?. C. / Ca= ras: No. i.3-tiv-17A O rg. /Spe:.. No. Sn0-854-3, 355-2, 354-2
.

.
s

1. 01.screpa=cy Cascrip:1==: See attached.'shee:. i

'l
,

.

*

// /*. F,

, Q. C.. !=spe:::: A. c- eks dL b>- -
'

$btYj@thQ. C. Supe. 30: C. acu 2eet
- a

2. Re :zneded Disp sitie : Reu:e to CA fer reviav. NC?. re:ce:nended. *

.

.

.

.

* ' , ?r:*."ded 17 E. Ta'leodd/w Oa':all/19/82.

3. 5":2 ,3: . t.*3-5 26 5 Q. L Sita Su~pic ris :
, -

ta:e s a /o rce
'e=

4 01spesi:1:n: f=p'.3deierra
- .

'

, . .

.

.
.

Sr. Resida== Ingineer Data
,

,

Rafarred Tc: * *-

,
. .

'

3. C:::se:1ia A::1=r. Taka=: '

.
. .

.

. * Cr3a=1 atics: . .

Sig=atura Data
6. Rainspectie= rs= ark.s: .

*

|

t

. ;.

\

* .
- t.

Ascap: Rejes.: Q.C. Ins'pec:ar |

Date |
--

. .

s

.*
. -

.-
e,

. . ......... ... ...,,,,,v.,.,. ... .

. . . . . ..

. Tor = Xs. M C-1..4..(2 24-78) -r..

.

. . . . : -- - -.
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'. *,1., r" ..'EYZ.T <!1 NCR 5265 Pags 20f 2 ,,)
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A. ..s. e v..-~..~. as .,

ON E-2074

AE1 (3A-SA) D'E.. SMC-655-2 *

AE1 (3g-Sf) 'r,. SMG-855-2
b a ,

.

Discrecan:v Descristien: Duris; Cd.: inspec:1cn 1: was found :ha: the uni:s
sen:1cned acove were inadvertly re=oved from :he nasco CMI ?:ogram for :he
son:hs of June, July, Augus:, Septe her, October and Nove=ber.

Also, SO(3A) anu SO(33) axial flew fans en dvs. SMG-854-3 vere inadvertly
removed f:cm nasco CMI ?:: gram f A =cs:hs of Augus:, Sep: ember,
Cereber and November. S is is in violi:1on of CMI ?:ccedures.

.

($rW 0-.?L //./1J u
A. Caocxs.

Qc pec:ora
11'/19/82

.
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A~~!ACHMENT 'i4
::C1 W3-5265 May 9, 1983

ESSI EVA*.UATION CF DIS?OS!!!ON

3e recon = ended disposition does not specifically addrass :he nonconforming I

condition. Sy requiring preopera:1ve tes: reports as justification for
equipment condition is an insecurate me: hod of disposing :he nonconfor=ance.
However, by successfully completing pre-requisite testing of this systa=,
has establish conclusively that the equipment has not been i= paired by
:na negligence of CE inspec:1on. Per I2LI. Test Director, Mr. C. Cudwor:h,
pr'erequisite :esting procedure no. SFG-43A-001 was successfully ec=pleted
en 12/21/82.

To .tssure :he acn:coccurance of this inciden:, person =e1 responsible for
i=plementing :ha subject CMI inspection /docu=entation show evidence of
re{ainingperapplienbleprocedures. .

- - 6 /6'
-

I,ead EVAC Engineer - A. Bishara

.
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i

! :^7E April 4,-1933 e'ts u.= W 3 -NCR-15106
, W3-15!01

| CF''CE LOCAi CN CA !!:e ?O -'. i-o e'O L. Jager

*ACM Den S;gphens cpp:CE LCCATICN E'O Supervi3or

| SU3 JECT E}C Internal Instructions

.

1. EMD signature added to a::achmen: #2. Q A. :o add signature :: additional
correctise ac:icn suggested per intereffice correspondence 3/23/33 :o-

provide traceabill:y of decunentatica.

2. Listed below are the individuals working within the Equip =en: !!ain:enance
Department. Their signature signifies they have read :he nev !!ain:enance
Depart =en: Internal Instructions and have received instruction on
implenenting the proper procedures for conducting I's task ef ficiently,
effectively and accurately.

-

Linda Francis
Shirley Barrios
Glen Champion
John Calczynski
Richard Schwarer

3. Attach:nent #2 in a copy of "Iquipment Maintenance Internal Instructions."
This satisfies Q.A. reoccurrance preventien criteria.

DS/ek
.

.

.
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EQUIP."_ C MACCENANCE DE?AR~.v.rc 2CERNAL 2;S RUC'"!ONS

E.?EC"~7I: 17 February 1923

. .

These new instructions, dis:ine: and separa:e, mus ne: be associa:ed vi:h
any c: all's1=ilar pas: prae:1ces.

'' ""he purpose of :hese instrue: ions is to furnish adequa:e means fer docu=en:ing '
and ::acking all per=anen: plant nacerial and equipmen: in :he Ebasco
warehouse and certain in-? lace s:orage 1: ems.

'
Ibasco warehouse shall ::ans=1: :o :he E..'d..D. all M2.R's, ROU's, RTW's,
RMR's, Change of Loca:1ces and Record of Shipment Received. Upon receipt,
these documents shall be recorded in the Warehcuse Documen:s Received
Log ('4 DEL) . -

MA*ERIAI. RECEIVED RE? ORT (MRR) '- DC personnel shall: assign (by reference
:o the P.O. or Sub-P.O. number) che applicable CMI nu=ber to the MRR;
record the MRR numoer en the appropriate Ma:erial Main:enar.ce Race:d (MMR)
and ac:ive workshee:s. The .'GR sus be filed under the applicable CMI
number in the MRR file.

'

RE0CEST ON iiAREECUSE (ROW) - EMD personnel shall: assign the applicable.

CMI number to the RCW; record the ROW number and date en:o the appropriate
MRR; highlight (w/ green marker) on the MRR those items removed from the
warehouse; line through :he former location of these ite=s on the MRR and
the appropriate ac:ive workshee:s. Line :hrough :he former loca:1cn on
the relevan MMR, initial and da:e. Noce, the green highlighting indicates
these 1: ems were removed from the warehouse. %nen all 1: ems on an MRR.

have been green lined, the MRR number shall be lined through, ini:1aled
and dated (usips black ink) otr::he apprep:12:e MMR; then, file the ROW with
the MRR. kten all .wRR's associa:ed with a CMI have been green lined,
the pertinen: MMR'shall be closed out af:e the last RO*J number and date
is recorded, in the " COMMENTS COLUMN',' cn the MMR. Then, the MMR is sen:
to the QA Records Vaul:, via warehouse QC, with the appropriate worksheets
attached. A transmittal fors mus: be used to ::ans=i: MMR documents to
the warehouse QC. A copy of all documents mus: be made and kep in the
CMI folder.

CHANGE OF LOCATION (C/L) - DC persennel shall assign the applicable
CM1 numoer to the C/L; record the change of location on :he appropriate
active worksheets and MRR, then line through the former location. The
former location en the MMR shall be lined thru, ini:1aled and dated.
The C/L must he filed with the appropriate MER.

*

,
.
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RECORD 07 SE ? MET RE"I-Ir (RCSE) - ?'O personnel shall hi;hligh:
(w/ blue =arker) N.Y. perenase c:da: :: indicat e perenne.- ,$ --- ecut =gn

nas been received. The a 711 cable CMT nu=ber shall be wriiten beside the
,

N.Y. purchase Order n==ber. Then, :he RCSR repc : =ust be filed in :he

Ree: d of Ship =e= Received 3cok.

RE'~T?S TO WARIECUSE (RTW) - D'D perscnnel shall: assign the applicable
CMI nu=ber :o :he R-'W; record :he RTW nu=ber, data and loca:ica en:o,

:he corresponding MRR. The new warehouse locatices shall be recorded
on :he relevan: active worksheets and MMR. Then, :he RTW =ust be filed
w1:h :he appropria:e MRR.

RE*T?S MATERIAL R90RT (RMR) - EMD persennel shall: assign the applicable
CMI nu=ner :o :ne RMR; record :he RME nu=ber and da:e ento :he appropriate
MRR. Those ite=s re=cved fre= the warehouse shall be: highlighted (w/ green
=arker) on :he MRR; : hen, line :hru the for=er loca ics of :hese 1:e=s en

'

:he MRR and :he appropriate active workshee:s. The for:e: loca:ica en
the MMR shall be lined :hru, initialed and da:ed. Then, the RMR =ust be

-

filed wi:h :he per:inen: MRR.

EMD Worksheets - EMD workshee:s shall be issued mon:hly fer each active .
CMI :o :he EMD inspecting personnel. These worksheets shall be issued

^

prio to the =ench the inspec: ions are due :o be perfor=ed. The wc kshee:
shall contain infor:a:1:n inden:1 cal to the :op half of :he cc: responding
MMR, while :he bot::= half of this worksheet shall re=ain blank, excep:
where the curnen: due date shall be en:ered. Other excep: ions are:

.

(1) Where =eggering is required, blank spaces shall be labled:
" TAG #", "MEGGER#", " CAL. DATE", "DTE DATE", "SERIALd" and " RANGE".

(2) Where QC's presence is necessary, a space shall be labled:
"QC"(for signa:ure).

In the colu=n labled "STE? NO ", the inspec:ing persensel =us record
which steps of the required =aintenance were perfor=ed. The da:e inspec:1cn
was ce=ple:ed shall be en:ered in the colu=n labled: "0 ATE CCM?LLTZD".

When applicable, :he = egger value, pressure, hu=idity, e c. shall be
entered in :he colu=n labled: "COMMD;TS" . When the ite= being inspec:ed

the sa=e as :he one indicated in :he =a:erial desc. rip:1en thenis no
:his 1:e= =us be iden:1fied on the workshee: in :he colu== labled:

C 0w.w.us s. 9 9
ff

.>.

The inspector, af ter comple:ing :he inspec: ion, shall record his ini:ials
in :he colu== labled:"S/U GDI CRAFT SU?ERVISCR", If QC p:hsence is required,

i=icial his name in the colu=n labled: "QC", indica:ing
che QC persen =us:
that he witnessed the inspec:icn. After :he workshee: da:a has been
recorded on the MMR, then the MMR =us: also be signed by QC.

AT.
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Upon co=ple:1 cf each worksheet, an recorded infor:a:1ce shan be
:rmscribed froz :he workshee: :o :he per:1:e:: .M . 'A copy cf the
worksheets shall be retained and :he original attached to :he MMR upen
::ans=1::ing the c =ple:ed MMR :o :he QA record vault (via QC warehouse).

.

An EMD Mon:hly CMI Logsheet shall be kept :o refle:: the sta:us of :he
a :ive CMI's for tha: period. Each ac:ive ZI shan be listed numerically
on :he mon:hly logsheet. Safety and seis=ic related CMI's =ust be
listed first, separately and numerically. Similarly, an other CE's
must be listed next, numericany and separa:e. Any CMI's added during
this monthly :1:a period mus: be lis:ed separa:aly.

Upon completion of active worksheets by inspec:ing personnel, relevan:
data shan be copied' from the workshee: :o :he logshee:. ~4 hen the worksheet,

indicates chac :he inspe :1cn was completed, the CMI sc=ber on the monthly
logshee: =ust be highlighted (v/ blue marker) . If :he worksheet indicates "

the inspection was no: comple:ed, :he CMI nu=ber on the logsheet mus:-

be circled ( in black ink). However, if a CMI has been closed out, :he
CMI number in the logbook mus: be highligh:ed (w/yenow marker). .Ihus, a
CMI number in the logbook neither highlighted nor circled indicates
that this particular worksheet. has not been returned.

*Jhen QC signs a workshee: 1: is also required tha: QC sign the relevant
.M . When QC signs the MMR, a check = ark (in black ink) must be made in
the logbook beside the corresponding CMI nu=ber on the men:hly log.

Dil'ferent items lis:ed under :he same CMI number, which have individual
'

MMR's, must be identified to indica:e the difference.

Por IN-PLACE CMI's, the worde."IN-PLACE".=hst be writ:en beside the CMI
number on the scathly logshie:.

-
,

A Yearly CMI Logbook shall be kept to reflect the status of all CMI"s,
listing them in numerical order. It shan be noted by placing an "S"
beside the CMI number where an item is safety or seismic related. Across
from the CMI number and in the column below the applicable month, this
block must be highlighted (w/ blue marker) when the inspection has been
completed. If no inspec:Lon has been made, then the block shan remain
b lan':. When the CMI has been closed, this block shall be highlighted
(w/ yellow marker). In the column beside the CMI number,1: is optional
to write whether the 1:em has been issued or the CMI is open or closed.

MATERIAL MAIN!! NANCE RECORD (MMR) - MMR's must be kept locked in a
fireproof file cabinet. MMR's shall be filed numerica n y and separa:ed
safety from nonsafety. All MMR's rela:e to warehouse storage unless
"IN-PLACE" is written on the front in the upper right hand corner.
The blanks on the front, top half of the MMR must be fined using: P.O.
number with sub P.O. number if applicable, material description, CMI
number, location, MRR number, storage level and date received. Also,
each step of the required meintenance shall be numbered and lis:ed.

Always use black ink when wri:ing on the MMR. When making a correction;
line thru, initial and date. When making a 14:e entry, add L.E. All
blanks shall be filled in except where not applicable, and then they
shan be marked N/A.

.

.
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63CO SERVICES INCORPORATED EBoSCO
;rs May 4, 1983 re_ E : E:

QAIRO C'I Coordinator ::: :E .;t:T. 2 ,

:::v EMD ::iOE :: .cs% .

N

s;LEC Deficiency Report * Disposition
Q EM-0164-13 May 4, 1983
NY 403548, CMI-164 John Galczynski

jh[{ /j/ v/ 6 -
[(Axial Flew Fr.ns)

1. Past errors (i.e. no. initial and date) have been corrected by training
' EMD personnel to provide tracability of documentation. Accept as is.

2. Use of felt tip pens have been replaced and stopped. EMD personnel are
now aware of these restrictions. Accept as is.

3. EMD personnel are now fully instructed to initial and date all changes
to documentaticq. Accept as is.

4. See item 3 response.

5. See ites 3 response.

6. See ite: 2 response.
.

7. Simply human error. Accept as is.
.

8. See item 3 response.

9. See item 3 response.

10. EMD Force Account Personnel have been instructed in proper procedures for
revising accusentation. Accept as is.

11. See ites 10 response.

12. See item 10 response.

13. See item 10 response.

14. See item 10 response.

15. See ites 10 response.

16. Human error. Accept as is.

17. Reference NCR for END response.

18. Maintenance record change as requested.
.

DS:JG/ls! ,

.

. . _ _ _ _ _ _ _ _ _ . _ _ . _ _ _ _ _ _ .
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cE,oRr No,n> W3-5392 NONCONFORMANCE REPOP.T Y' "" 0 '? ""''''a '' "*'"' ad ' "5
s,.........

. p,na . In,r,e,,, a N :q

INSTRUCTIONS: Tee boek at torrei 2;D CODE:/ 7g, p', Q S;35 W4
c LIEN T on seo.Ec? 2 c m a n'N G N o./S p E c No. Il

I2sl Naterford 3 O. ,.6 .
s a m m Li g a. c oN s-n u c tion cc on co%;=ac on es s p .o. No. se ,3

Ebasco Maintenance Cecartnent |403543 '. . .-,.^ 4 a-;. . 2- . .m
O C3 c mipi t ON or coupoNENT, part on Sv $7Eu Si

~nplace I'aint. Record-CMI 164 A: 4 al Flcw Fa s
I. DESCRIPTitN OF NCNCONFO RM ANCE '" 'Irems involved. Se cification. Code or Standard to Nhich iter-s Co 'Nor Comply,

Submir Skerch of Acolicable)

Avial Flcw Fan E-28 (23-53) Tag al64F was issued to de field for installation en ?cw

26948 cn 12/18/78. Inolace rainte .ance doc =enation does et becin until 7/31Mo,

leavine a raimanance record can of ever 7 mcn ds i

r, w t - . ,:. 8,_ - y=3 gj
- _

o.....
- - - ~~.n . w 7

wYMbif il'.T4 NO: Mvd
, ~"' ' ~lthj f t

N AME ANo ilGN a?bmE OF #E MsoN m Epom ?tNG NoNCONFo AMA NC E +98 T'?bEeCOMPANY oATE iSI

Cheryl Ann Tiller bJ1 1 /b Mj OLU OII Reviewer /T.casco H /H /82
| |. RECOMMENDED DISPOSITION ''] !Sube,ir Slierch of Acolicable)
Records cannot be located for the listed ti=e period. All records on file, for CMI #164

indicate the equipcent to be in an acceptable cendition.

Reco== ended dispositica is " accept as is".

/
mEcomuCNoiNG ourosiTiom on v i r t.E e c oup a N v o*TE o a>NAusenosiGyTuntor=Enso

_

h,( g Q of /M. R. Strawbridge Asst. Const. Supt./E3ASCO 11/22/82

t i l. EVAL'D ATION OF OISPO ION BY EB ASCO, REASON FOR. DISPOSITION "33

- h * ! - r % '

/f r a cu re-r1 M --s *
47

_

1 V. CORRECTIVE ACTION 'ai i] Required (G Nor Requireai

/

_ ! ;

Yp' FEN GIN EE RIN G [ CU ALITY ASSU R ANCE | OCNSTRUCTION l]CTWER
N&ul ($1GN A TU RE ? NAME IS WN 4 TQ R E I NAME (SIG N A T U R E t NAME ,$1G N A T y R E' I

'

C. & O--'

11 ~ $N Vu o.,E o.,Eo.,E .o.,E

/ . -G - V t - )
y earco a acae:reo g iccs.rso o asaserre : Aces rce a acaccrea -- Accepree caccrea ,

[ AcctP?to wiTN COMMENTS ] ACCED?EQ WITH COMMENTS [ ACCEPTED alTH CCWWENTS ] ACCEPTED WIN COMMENTS

Y l. VERIFICATION OF DISPOSITION 17 mtculREO net REOUIREO d88
,
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MATERIAL MAINTENANCE RECORD - A

b $ MATER AL CESCRIPTION U C- #@M C'-MbP.O.s

4 p 3 % W A;N
-

*

. y

CMI Ib LOCATION AA Yd ha MRR s A O ! LJ 37 TAGW

b DATE RECEIVED 1 C DATE ISSUEDSTORAGE LEVEL

STEPf| REQUIRED MAINTENANCE | FREQUENCY

lit.eWr-% SF4CMI6- 26w ', HzLJJ- AkismJo41s -im ) L L) k.. % 5F yc41/-20M"
'

IIML- %sC404Hc- ZCe | 1tr4 TA- % SP 4D4)d ~20% ) bLl tJ-%s FLlC4&D

f ,,

J. mG16st. m(._P-425 -
~"'"'''"'"# """''~'''#"

YOM N 6M 3 5-l "T'I_777 06 |$T" 'TMt. M

3- OMX. AGDth CONDIT7Drd WJA>M2_S 4 | I.6 t- TOON h.4
j

DXT'GC625 |

PERFORM THE REQUIRED MAINTENANCE ON ABOVE MATERIAL ON THE DATE INDICATED SELOW. RECORD COMMENTS AS
APPLICABLE AND ENTER NOTATION EQUlPMENT MATERIAL MAINTENANCE RECORD. COMPLETE ALL ATTACHMENTS AS REQUIRED
AND RETURN TO THE EQUIPMENT M AN.

STEP DATE DATE COMMENTS S/U GEN. CRAFT O.C.
N O. DUE COMPLETED (Megger: Pressure Gauges; Humidity Cards: stc.) SUPERVISOR|,

()PCisj I,J,e,4 r%5E2 C2co O 75CO rn.tL'

'I Sh MC) 3- IC-7I l TETns m c1 MTM14E'D MN /d't
q.4 79 tay m n Ta c a c o es w m_g eoqu

rnc-ea40 e r t o rn.n. hs e,ncma.

, _ _

0.7N $$23 L)-1.O G L|-/G'?9 ~hkN u n u vsj m /s.>z n

// / /* *L

m- ca.-a % wn muu_
)}; g gt nh- r e J i Sta n s p r- ,
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STORAGE LEVEL _ _ DATE RECElvED DATE ISSUED -

STEP #| REQUIRED MAINTENANCE | FREQUENCY

1. ! Check the general condition & dust covers. Energize & 14tn Monthly

Imaintainheatersonmotors;usetemporaryheatsource
on motors w/o cermanent beaters. Provide Drotection
from damage and deterioration.

2. |MeggermotorsDerCP-425. |A,3, p ; ti v da 2 F ml-
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| fan shaft bearinos (ource small amount of old grease) h
| NOTE: Bet' ore creasino Ditch rotor bearinos, move

Iadiustina lever toward fan rotor as much as Dossible
(High. blade angle) Assure drain olugs are in-place.
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403548 A:d.al Flow FansP.O.# M ATERIAL DESCRIPTION

Per 'dVAC Maint. Sh. for 16 E16 0 LOCATION MFRs TAG #--
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STORAGE LEVEL CATE RECEIVED DATEISSUED

STEPS | REQUIRED MAINTEN ANCE | FREQUENCY

1. Check the general condition and dust covers. Energize 14th Monthly

& maintain heaters en motors; use tercorary heat

source on motor w/o per=anent heaters. Provide |

protection from damage and deterioration. |

2. Megger motors per CP-425.

3. Drain moisture at cendensation drain plug (low point) 6 =cnths

4. Rotate motor shaf ts 3's turns. 7/81, 10/81, 1/82, 4/82, 7/82, 1

5. Add fresh Gulferown EP2 to controllable pitch Nekc[3 fFJDIsoTED
fan shaft bearings (purge small amount of old ghhkl.hY cmTROL

n_d.4.o.MCQ(NOTE: Before greasing pitch rotor bearings move
~

adj usting lever toward fan rotor as much as possible |

|(High blade angle) Assure drain plugs are in-placgl. / dim /d.
PERFORM THE REQUIRED MAINTENANCE ON ABOVE MATERIAL ON THE DATE INDICATED BELOW. RECORD COMMENTS AS
AP?LICABLE AND ENTER NOTATION EQUIPMENT MATERIAL MAINTENANCE RECORD. COMPLETE ALL ATTACHMENTS AS REQUIRED
AND RETURN TO THE EQUIPMI'NT MAN.
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MATERIAL MAINTENANCE RECORD - A

P.O.# - M ATERI AL DESCRIPTION * I/ - I' CC" > NM*

MRRs b TAG # -!CMI LOCATION Y

6 da &V/% -"M
'

STORAGE LEVEL
_ DATE REOEIVED DATE !SSUED //

, ,

STEPS | REQUIRED MAINTENANCE | FREQUENCY

). IincAll benedwoemtmA%uor.H>e
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m'1/DfHek -
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PERFORM THE REQUIRED MAINTENANCE ON ABOVE MATERIAL QN THE DATE INDICATED BELOW. RECORD COMMENTS AS
APPLICABLE AND ENTER NOTATION EQUIPMENT MATERIAL MAINTENANCE RECORD. COMPLETE ALL ATTACHMENTS AS REQUIRED
AN D RETURN TO TH E EQUIPMENT MAN.
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MATERIAL MAINTENANCE RECORD - A-

8b5 W ' b' /~~ /'8 I ~ E4c** # 4'8 '
M ATERI AL CESCRIPTION ~ /W(E3 38)
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' LOCATION fr- w-vr t- MRR# TAG # fa ?JCMi

DATE RECEIVED DATE ISSUED X ''STORAGE LEVEL '

.

STEPej REQUIRED MAINTENANCE | FREQUENCY
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PERFORM THE HECulPED MA!NTENANCE ON A80VE MATERIAL ON THE DATE IND!CATED BELOW. RECORO COMMENTS AS
APPLICABLE AND ENTER NOTATION EQUIPMENT MATERIAL MAINTENANCE RECORD. COMPLETE ALL ATTACHMENTS AS REQUIRED
AND RETURN TO TH E EQUIPMENT M AN.
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N C-.cOMeusiiON EN3'NEERING. !N: -- .

r
'''' AN AO VISO R Y CO N C E R N IN '* A TECHN CAL D E V E L O P t.* E N T RELArED TO THE#

ADPLiCATION OR C PER ATION OF NUCLEAR PLANT ~ E C U iP'*,E N T SUPPLIED BY
mum , -.

COMBUSTION E N GIN EER IN G. January IN, 390-M -

.

J Limitercue Valve 0: era:Or
,

Key Ste:kj

9 In reduction: The purpose of this Ir.f bulletin is : ensure that plants
Lie.a

~~

using Limitorcue SM3 (or 53) 3, 4 & 5 m::or Opera: Ors are aware cf the correct3W key sto:k ;c be used during valve main .encn s. Use cf inte-re : key stock at

b one utility resulted in the f ailure cf a safety-related~ valve :: eperate during

surveillance testin5

9 Discussien: During surveillance testinc of m:t:r c:erated valves at a Sk2
&m a Limitorque SME a c;erator f ailed to cperate. Investigation by the utility

revealed the key w' rich positiens the reter ;inien gear en the ::: r sna#:
P?
Un sheared as a result cf inccrrec: keystock.

&
] The material specified by Limit:rcue for the key is SAE *140 ailey steel

hardened to 230/220 Brinell "B"; hewever, the key s :ck used by the utility
(N\
M during a previcus repair was key stock of a Icwer hardness. Limitorque has

24. c:nfirmed that the motor pinion gear key on their S''E (Or 53) - 3, 4 & 5

(, operaters require the use cf the har:er key steck.

W

(b Recemendation: U:ilities should ensure that repair pr::edures incorporate

7 the proper key s c:k material recommended by Limiterque for SM3 (or 53) 3, 4 &
5 motor operators.

A
Y

Acolicability: Limitorque SMS 3 & 4 :peratcrs are known to have been1
=

supplied to Palisades, Ft. Calhoun, Maine Yankee, Pale Verde 1, 2 & 3, WPPSS 3L

s== '

' & 5, Yellow Creek 1 & 2. 0:her utilities should review this information for
===

T possible applicability.
C

%
J
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P OW E R & LIG H T / INTER-OFFICE CCRRESPONDENCE

m u s" m i1
Novenber 18, 1983

l

W3PS3-3838
Q-3-A20.03.13

'

:

TO: File

FROM: D. W. Herrin

SUBJECT: IE Circular 79-04
Loose Locking Nut on Limitorque Valve Operators

REFEREiCES: 1. LW3-823-80 from R. K. Sta=pley to D. L. Asvell,
dated 8/13/30

2. W3M83-0924 from R. P. Barkhurst to F. J. Dru=mond,
dated 11/15/83

IE Circular 79 ,04 was issued by the NRC on March 16, 1979 and concerned loose
locking nuts on Type SMB and SMC Limitorque valve operators. If this locking nut
is not secure, it can loosen and allow the stem nut'to move axially to the point
that the splines are disengaged; resulting in a loss of drive to the valve stem.

IE Circular 79-04 recoc= ended that all licensees survey all installed Limitorque
Operator Types SMB-000 through SMB-5 and Type SMC to determine that the locking
nut is secure and verify that assembly and maintenance instructions contain
directicas for securing the locking nut either by staking, per the vendor's
recommendation, or another acceptable manner.

By Referenca 1, Ebasco stated that all installed Limitorque Type SMS-000 through
SMB-5 and SMC valve operator stem nuts at Waterford 3 have been verified to be
staked.

LPSL Mechanical Maintenance procedura MM-6-002 " Valve Operator Rapair" states, in
part, 'This procedure is intended to provide the overall instructions for the
repair activity with the specific how-to instructions to be previded by the
procedures referenced in Section 2.0 and the ccmponents technical documents, such
as, vender manuals, instructions, drawings and Bulletins". Additionally, the
vendor canual for Li=itorque type SMB and SMC valve operators (457000468) has
been reviewed and verified to address the staking of locking nuts for each type
of operator.

.

/=o/A-f(f 2.0 6
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Page 2
V3P83-3838
File
Novenber 18, 1983

Based on the above infor=ation, no further cetion is required and this me=o is
complete-to-file for II Circular 79-04.

Y-
D. W. Herrin

DWH/cb

cc: R. S. Leddick, R. P. Barkhurst, F. J. Drummond, K. W. Cook, T. F. Gerrets,
D. E. Dobson, Central Records, Nuclear Records, Licensing Library

.
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F O A C."EBASCO SERVICES INCORPORAT='D .. - C _-.m
- '

Tw WCric itact Cemer. New York. N Y 10046

.

. . . . . .

' ' " ' "#m /

_ C NO.'s ?'l n# ' January 12, 1984
,

-()) LW3-55-64
i'>' I / Files: 1-I-8

M 4..O tT.No Response Required- c._

13I,'
Mr D E Dobsen, Project Manager
Louisiana Power & Light Company
P O Box B
Killona, LA 70066

P.E: WATERFORD SES UNIT NO. 3 ,
ADP INF0 BULLETIN 83-12
LIMITOROUE OPERATORS TYPE SB AND SBD

Dear Mr Dobson:

The subject infobulletin identifies the failures of Limitorque Cast Iron
Spring Compensation Housings. These housings are mounted on Type SB & SED
motor operators which are used where high speed actuation is required.

There are no SB or SBD cperators being used on this project. No further
action regarding this matter is therefore required.

Very truly yours,

J P EVERS
Manager of Mechanical Engineering

0b d
(
: R C Rossi

GG:lw
Attachment: ADP Infobulletin 83-12

CentralRecordslW3(2) 1cc:
Nuclear Records GO (2)
MSS Nuclear Activities
R S Leddick

i

fc/i+-Elf- 2 0 G
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3 Attachment to LW3-35 54
C E PIwer Sy:t;ms Te? 203/6SS 19il
Corneusnon Engineerin9 inc. Tesex 9929--

, 1000 Prosos::mh A:a: )p--Eb$l2$pWinOScr Connecticut 06095

.

p.P POWER "2M
4G: SYSTEMS "n. p_ - -.jm

- Louisiana Power and Light Ccmpany December 8, 1983Ebasco Services Incorporated, Agent
Two World Trade Center

C-CE-890480th Floor
New York, New Ycrk 10048

Attenticn: M*. R. J. Milhiser

Subject: NY 403402 - CE Contract 9270
. Louisiana Power and Light Company
Waterford Steam Electric Station - Unit No. 3
AD? Infobulletin Number 83-12

Attachment: (1) ADP Infcbulletin 83-12, " Failure of Limitercpe Cast Iron
Spring Compensator Housings", October 10, 1983

Gentlemen:

Attachment (1) describes failures of the cast iron spring compensator housings
of certain Limiterque valve operators. The Infobulletin emphasizes potential
personnel hazards associated with these failures, a matter not specifically ad-
dressed in the Infobulletin references which LP&L may already have reviewed.

TVA filed a 10CFR50.55(e) repcrt en this subject as a result of failures noted
at Watts Bar-1.

This bulletin is forwarded for information. Please confirm receipt of this
bulletin, using the attsched form.

'

Very truly yours,
.

/.|-),y //! //
J fil<al(& -t. V .' */

e J. W. Veirs f
Project Manager,

i
JW:GDH:HBM/cmb
Attachment

ec: R. J. Milhiser (0+1) R. P. Ba-khurst
R. Marshall (2w/ encl) Central Records (encl)
J. M. Brooks R. S. Leddick (enc 1)
Nuclear Records (3w/ encl) T. Rucci
F. J. Drumond C. J. Decareaux
M. I. Meyer J. F. Fa:;er (encl)
T. F. Gerrets S. A. Tcelle (encl)
N. S. Carns (encl) F. J. McQuiston
D. E. Dobson P. J. Hauser
R. F. Burski (oncl) E. S. Hornsby

_ _ _ . _ _ _ , _ _ - _ __ _ ___ . - _ _ _ _ _ _ .,.
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Cousu3 TION ENG|NEERING. INC. No.83-12
4 (

AN AD VisO R Y CO N CE R N IN G A TECHNICA L DEVELOPMENT RELATED TO THE
m

APPLICATION OR O PE R A TION OF NUCLEAR PLANT E QUIPM E N T SUPPLIED BY
CO MB USTION E N G IN E E R IN G. October 10, 1983

h
FAILURE OF LIMITOROJE CAST IRON SPRING

sd
COMPENSATOR HOUSINGS.J

References:

@I 1. INPO Significant Event Report 45-83, "Limitorque Motor Operator
Housing Failures", June 30, 1983.0 2. veive operator o m oed . auciear o er E Perience. awR-2
Vol. XVI, C, page 405, March, 1982.-

Introduction: The cast iron spring com,9citsator housings of some Limitorque"
valve operators have failed when the valves have been operated to the closed
position. The housings reportedly could not support the spring tension.

Discussion: Reference 1 described the c acking and failure of the cast
iron spring compensator housings of Limi;orque 58-00 and SBD-00 operators at
one unit. The reference stated that the failures prevented remote operation ofrys the valves and could also have affected . heir manual cperation. Potential

We*

causes were identified as possible valve Overtightening, housing casting
material deficiencies, structural design deficiencies or a combination of
these. Limitorque, the valve supplier, and the affected utility are pursuing
corrective action.

Q Reference 2 described the failure of a Limitorque 58-00 operator,at another
unit. A portion of the spring compensator housing of a power operated reliefk block valve was found lying on top of the pressurizer. The reference noted
that an attempt to close the valve in its as-found condition would have ejected
operator internals from the opening left by the failed spring compensator
housing, and the valve would have remained in the open position.

In addition to the' matters discussed in References 1 and 2 C-E believes that
failure of these spring compensator housings could constitute a personnel hazard,

which utilities may wish to address. C-E is not aware of any other failures ofh cast iron spring compensator housings in Limitorque SB-series operators.
'

Recomendations: Utilities may wish to review limitorque SB-00 and SED-00h valve operators to determine whether cast iron or ductile iron springcompensator housings are installed. If cast iron housings are installed, the
housings should be inspected for potential cracks. Utilities should also be===
aware of the potential personnel hazard if such cast iron housings were to fail,,j iduring valye operation.

aus

y Applicability: C-E has supplied valves wfth S8-00 operators for St. Lucie-2.
Limitorque 5B-0,-1,-3 valve operators have been supplied for Palo Verde-1,-2and -3.

.a
TNE INFOmMATION eONT A:NED IN TNtB ENGINEEM640 INFOSULLETIN IS PmOVIDED BY 0 E. UNDER TME TE mus Op

ZAT ON As A MES LT ANO$NCEO m T40N OF YOU PLA T S STEL WI NY UmCONTm AND
" " 3 3 ''O, 0 0 ?N'"?#" '.* O'

"^2TAlf.'!"L'# "' "a".fd' G Oi%i';TI.*?#%""'E#"ei,~l !
'

l ' ''

i:fMt'.' ,?,"##4'cM?N?' eMic"^"c"OUM4'T#u'ilfu""#.s
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OQn
Louisiana Power and Light Company f March 26, 1984''

'Ebasco Services Incorporated, Agent
Two World Trade Center C-CE-9071
80th Floor
New York, New York 10048

Attention: Mr. R. J "'lhiser

Subject: NY A03402 - CE Contract 9270
Louisiana Power and Light Company
Waterford "taam Flectrie. Station - Unit No. 1
ADP Infobu letin Number 84-03

Attachment: (1) ADP Infobulletin No. 84-03, " Terminal Block Connector
Erro. s, March 19, 1984

Gentlemen:

Attachment (1) describes instrumentation errors that may be generated when
terminal block connectors are exposed to accident conditions inside contain-
ment. The Infobulletin recommends that utilities consider an examination of
errors and uncertainties associated with terminal blocks used in safety-related
applications.

This bulletin is forwarded for information. Please confirm receipt of this

bulletin, using the attached form.

Very truly yours,
,

1 .

C & ,

*
,

J. W. ei rs /
Proj ct Manager

JWV:GDH:HBM/cmb
Attachment

cc: R. J. Milhiser (0+1) R. P. Barkhurst (att. )
R. Marshall (3w/att.) Central Records (att.)
J . M. B rook s R. S. Leddick
Nuclear Records (2w/att.) J. F. Fager (att.)
F. J. Drumond (att. ) S. A. Toelle (att.)
T. F. Gerrets F. J. McQuiston
N. S. Carns (att.) P. J. Hauser
D. E. Dobson E. S. Hornsby
R. F. Burski (att. )

[C/A-[Y-20$
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CcA8 BUST 1CN ENGINEERING. INC.
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r
AN A D V100 R Y CO N CE R N ING A TECHNICA L DEVELOPMENT RELATED TO THE2 APPLICATION OR OPER ATION OF NUCLEAR FLANT EQUIPMENT SUPPLIED BY

"
COMSUsTION E N GIN E ER ING.

Imm Marcn 19, 1954-

.

!!J
TERMINAL SLOCK CONNECTOR ERRORS

-a
Introduction: Combustion Engineering, Inc. has recently become aware of data
incicating, for certain types of containment measurement enannel terminations,:

that signal errors may be generated wher. the termination is exposed to a test
environment designed to envelope accident conditions inside containment.

O
n Discussion: C-E performs engineering analyses to determine setpoints for the
* Plant Protection System. These setpoints include allowances for measurement
7 e - rs and uncertainties of the equipment within the measurement channel.
-

Cartain portions of the equipment within these measurement channels are not"

provided by C-E. This equipment includes portions of the cabling and termina-
. tions which connect the process transducer to the signal processing electronics.

'hese cables and connections are provided by the customer's architect engineer,

( tgent or constructor.

[ F r plants prior to Palo Verde, C-E assumed that signal errors associated with
architect-engineer-furnished cables and terminations were negligible inm

Q comparison with the signal errors associated with the remainder of the equipment
in the instrument loop. Based on data available at the time, a one-percent

0 allowance was included in the Palo Verde setpoint analyses for this effect.

Results of a Sandia National Laboratories study of terminal block errors were
h summarized in the October 31, 1983 issue of Inside NRC. The Sandia study

indicated that under accident conditions moisture films settled on the terminal
blocks and changed their resistance, resulting in large errors on low-resistance
instrumentation circuits. The error was noted to be inversely related to the
circuit resistance, with higher circuit resistances having lower errors.% While C-E cannot confirm the magnitude of the terminal block errors reported
by Inside NRC, the existence of non-zero errors potentially conflicts with the
value:; assumed in the setpoint calculations.

Recomendations: Utilities may wish to consider an examination of the errors
% and uncertainties during accident conditions associated with terminal block

connectors used in various safety-related applications inside containment.r

h 9ased on these errors and uncertainties, the acceptability of existing Plant
Protection System setpoints and the Accident Monitoring Instrumentation shouldsums

j be reconfirmed.
aus

Acolicability: All C-E NSSS plants that uti.lize terminal block connectors in
E safety-related applications.
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*

r
Utilities are requested to confirm the receipt of the subject Infobulletin by
completing this report and returning it to C-E.

-

ADP Infobulletin # 84-03 Dated 3/19/84 Plant Name

Subject Terminal Block Connector Errors
Returned by: Date:

Title:
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Louisiana Power and Light Company March 26, 1984
1c2 Delaronde Street
New Orleans, Louisiana 7017a C-CE-9073

Attention: Mr. R. P. Barkhurst

Subject: Availability Data Program: Bulletins Sc-01 and 34-02

Attachments: (1) ADP Infobulletin 84-01, " Safety Injection Isolation Valve
Operability", March 6,1984

(2) ADP Infobulletin 84-02, " Loss of Charging Capacity Caused
by Volume Control Tank Reference Leg Dryout", March 6,1984

Gentlemen:

ADP Infobulletin 84-01, attached, describes a problem with the operation of the
high pressure safety injection isolation valves against differential pressure
that was discovered during hot functional testing at a C-E NSSS unit. The

specific hardware problems affecting the subject valves are limited to System
80 units, which does not include LP&L. However, the overall concern regarding
the need to routinely verify the ability of these valves to function against
tne most severe cifferential pressure is applicable to all C-E NSSS units. C-E
therefore, recommends in this bulletin that all utili. ties that own a C-E NSSS
test the ability of these valves to open against. differential pressure. This
testing could be conveniently performed as part of the refueling evolution
dttri~ng the time period that the fueling pool is being filled.

Infobulletin 84-02, attached, describes a problem involving the loss of charg-
ing capacity at two C-E NSSS units caused, by dryout of the comon reference
leg for the volume control tank (VCT) level instruments. In both cases, the

VCT was drained sufficiently for the charging pumps to become vapor bound. In
one case, the operating charging pump sustained a crackeo block. The affected
utilities routed separate instrument lines, including reference legs, for each
instrument and initiated procedural changes to ensure the reference legs were
" topped-off" on a regular basis. This infobulletin recommends that utilities
determine if this problem affects their units and consider implementing similar

. corrective treasure, if applicable.'
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~We would appreciate recesiv ng ac now e gment of receipt of these ADP's. Self-i k ld
adcressed, postage-paid, forms are attacned for your convenience.

: -
If there are questions or other discussions, please let us kn,0w.

Very truly yours,
i

ea4.

J. W. Veirs
Droject Manager

JWV:WSC/cmb
Attachments4

cc: R. J. Milhiser (2w/att. )
R. Marshall (3w/att.) Central Records (att.)

R. S. LeddickJ. M. Brooks
Nuclear Records (2w/att. ) J. F. Fager (att.)

S. A. Toelle (att.)F . J . D rummond F. J. McQuiston7. F. Gerrets
N. S. Carns-(att.) P. J. Hauser .

E. S. Hornsby
D. E. Dobson
R. F. Burski (att.)
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SAFETY INJECTION !ICLATION VALVE OPE 0AB*LITYj

J
Introduction: The High Pressure Safety Injection (h?SI) system is

. ] ces1gnec to mitigate the effects of a loss of coolant accident. Malper-*

h formance of tne system during accident conditions could potentially
impact ne ability of the HPSI system to perform its design function.

0 This Infobulletin discusses a problem recently noted during hot functional

Q testing at a C-E NSSS which nad tne potential to 1mpact the performance
of the HPSI system.

2 Discussion: HPSI header isolation valves are required to coen, against- full pump discharge pressure, to permit HPSI initiation in the event of
a LOCA. When atternpting to open the subject va ves (2 inch Borg Warner)
curing an integrated HPSI system test performed as part of the precore
hot functional testing, it was discovered that ith the HPSI pumps
operating the valves would only ocen a small poition of the full range
of travel (wherein the torcue trip was bypassed; bJt would sucsecuentlypp

WE trip on high torque without opening further. Althcugh it was subsequently
m cemonstrated that the motor had sufficient torque to open the valve if
had the torcue limiting feature was typassed, the valve yoke unscrewed from

0 the body, permitting the valve cperator.to rotate until stooped by
tension on the electrical power cable. Even if the electrical cable has

[ sufficient strength to stop rotation of the valve operator, tne loose
yoke could cause binding of the valve or stem.

Upon investigation, it was determined that the torque requirements were
greater than the valve operator spring pack was normally designed to
produce. However, the valve operator assembly was designed for and did

h withstand all operations includi'ng application of motor stall torque,
with the exception that the threaded body to bonnet connection loosened,

Corrective Actions:g
The following steps were taken to correct these problems:

> The ooening torque switch light was bypassed using a seaaratee

h switch rotor in lieu of the open limit switch rotor.

-
Although the valve vendor maintains that procer torcuing ofJ e
the retaining nut will prevent yoke rotation, the affected-

E utility elected to tack weld the valve yoke to the body in twc
places as an added precaution,

Ji
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INFGBULLETIN NO. 52-C'.+

Maren 5, 195:

Recommencacions: The :rcolems cesc ibec in his Infobulletin are
specif1c co ne subje:t valve appli:ation. H0 wever, C-E believes that
other mechanisms suen as rechanical interferences and/or inacver ent
changes or drift in torque switch setpoints might' occur wnich c:uld
interfere witn proper operation of the valve over the life of tne clant.
For this reason, C-E rec:mmends that utilities confirm that their
surveillance testing . verifies the ability of the safety injection valves-

to oc'en acainst the most severe cressure differential. Suen surveillance
testing c5uld be performed as cart of the refueling evolution curing the
time period that the fueling pool is being filled.

Acolicability: The testing recommendation is applicable to all C-E NSSS
units.

.

k
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Utilities are requested to confirm the re:etet of he suoject Infeculletin myt

:::noleting tais reper and returning it to C.E.

20p Infoculletin # 84 01 Cated 3/6/34 Plant Na:ne |

Subject safety Injecticn Isolation Valve 0: era:ility !

Returned ey: Date:

Title:

;
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W
ad LOSS OF CHARG:NG CAPACITY CAUSED BY VOLUME

Y
CONTROL ' TANK :!EFERENCE LEG DRYCUT

-

Ir:rocuction: While in hot standby during recovery from a reactor trip,
Q :ne :nree Inservice positive displacement charging pumos at a C-E NS55

unit s:cpped circulating coolan: to the reactor ecolant system because
b the volume control tank (VCT) was pumped dry. The VCT was empty altnougr

4 t. two liquid level sensors each indicated an acceptable licuid invente y2 ard, hence, an apparently acceptable inflow / outflow balance from the
= VCT,

Ciscussion: During recovery frcm the reactor trip, and just before the
'oss of cnarging flow, the pressurizer level had been restored to above
the heater cutoff level by operating all three charging pumps. The
,Jr mary system had stabilized at normal temperature and pressure when

g ,lant personnel noticed that pressurizer level was no longer continuing
to increase. A complete loss of charging flow was confirmed by checking

h the flowmeter in the comen disenarge header of the charging pumps. The
charging pumo casing vent valves were opened, and gas came out instead

O of liouid, indicating the charging system had lost its prime. The
operators subsequently confirmed that the VCT was empty.g

Q Both VCT liquid level sensors were erroneously indicating an acceptable
ievel of liquid within the VCT. The false level indication was caused
by an empty reference leg that was shared by both licuid level sensors.( The reference leg was found to be leaktight and the cause of the empty

L. reference leg is not known. During the loss of charging flow, there was
r" no significant decrease in pressuri:er level. The pumps were restored( :o operation by repeated venting after refilling the VCT.

O The licuid level sensors at the affected unit were differential pressure
transducers manufactured by Fisher & Porter Co. Both sensors shared
comon high and low level penetration taps in the VCT. These two
instruments also shared the same instrument sensing lines with the

g common connecting point being in close proximity to the point of connection
to the instruments. With a common reference leg, if some degree of

,,,

a licuid level in the reference leg is lost, there is no induced
ud disagreement between sensors, and an undetectable offset exists between
aus

E
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the indicate tank ievel anc true tank level. In the event discussed in
this bulletin, the offset was sufficient to indicate an accaptacle VCT

,

level wnen, in fact, the VCT was empty.

The NRC-AE00 staff studied this event and concluded that the conse-
quences of this event were minor because the charging system was not
safety-related at the affected unit. However, tne AE00 concludec :na
it was conceivable -hat this event could be repeated at otrer C-E plants

; similar in cesign to the affected unit, but whien had taken crecit for,

charging pump injection in their LOCA analysts.

A similar event had previously occurred at another C-E NS$$ unit.
During subsequent operatien, it was ciscovered that the inservice
charging pump had sustained a cylinder crack attributed to " stagnation
and subsequent snack loading". The cylincer block was replaced.

Corrective Action: Corrective actions implemented by the affected
ut1.11tles incluced replacing the Fisher & Porter pressure transcucers
(which are no longer available) with Rcsemount Model 1153 Series 0
transmitters. Separate instrument lines, including separate reference
legs for each instrument, were rcuted as close as possible to the
takeoff (root) valves. In addition, the maintenance procedures were
modified to indicate that each instrument reference leg must now be
filled prior to the monthly calibration. One of the utilities is also
reportedly considering the installation of an accumulator for the
reference legs.

Recemmendations: Utilities with ccmmon reference legs for the VCT level
instruments should monitor the VCT level instrument reference leg water
level over several calibration periods to determine if this .'roblem i

'

affects their unit. If presence of this croelem is confirmed, affected
utilities may wish to consider implementing corrective actions similar
to those adopted at the affected unit in order to preclude tnis problem.

''
:. ...

Aeolicability: All C-E NSSS units _with ccmmon reference legs for the
VCT level instrumentation.

,

i

| ,
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,

utilities are requested to confirm the receipt of the subject Infobulletin by
ccmoleting this report and returning it to C-E.

ACP Infoculletin # 34-02 Dated 3/5/34 Plant Name

Subject Loss of Chargine Caused by VC Reference Leg Dryout

Returned by: Date:

Title:

.
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MEMORANDUM

TO: R. P. Barkhurst

FROM: F. J. Drummond

SUBJECI: Waterford SES Unit No. 3
Availability Data Program Info Bulletin

-

81-02 Supplement 1
Reactor. Trip Switchgear Circuit Breaker
Testing and Preventive Maintenance

'
REFERENCE: IE Bulletin 79-09

G.E. AK-2 Circuit Breaker Failure

Attached is the subject ADP Info Bulletin 81-02 that points out the procedure
for testing the under voltage and shunt trip circuits. Incorporation of this
. procedure vill yield a higher confidence in the operation of the shunt and unuer
voltage trip circuits.

As per the reference IE Bulletin. Combustion Engineering had determined that
G.E. AK-2 circuit breakers are installed in the Reactor Trip Circuit Switch-
sear (2C75) at Waterford 3. Therefore, the attached information is being
forwarded to you for your plant stsff's information and for any corrective action
that may be necessary.

If we can be of any assistance in this matter, please do not hesitate to call
R. B. Pathak at 363-8906.

y _-
*

F. J. Drummond

FJD/RBP/bgu

Attachment

f0/k 'SOh
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g AIA*Tct TRIP Sv;T:M IAA C!20U:7 ERI!J:EA
'

T!5tth: AC H!vthTfy! r.A!MitwAN-!
] *"hile condu: ting g.ownd isoistion checks en its 1:5Y d:d intrecuetion:

system, sne utility discovered that ose rea: tor trip switchgear (Risa) cir:vit
.

(W) device f ailed to trip and two c:hers c;eratedbreaker uniervoltagt
The W cevices on t.he rec.aining RT33 breakers eparated. sluggishly. Existing survet11ance procacures esuld not have taentified thesatisfactorily.

- selfunctientag W cevices. .

R,7 Inf: bulletin 81'.02 ma e recomendations to tes see the The ht:Dis:vssion:res sasie n sy of 1733 circuit breakers having W and snunt trip Cevices.
subse:vently issued ins;e: tion and Enforcement Circular _t11, "inaaequatett

Fertedic Test Procedure of FWR Prote:tten Sys.es", whica re:::rmanded that1:.'.e

normal survet11ance testing include independen* tests of the W and shun * trts
devices including *... position verificatten to ensure that the breaker actually

The test guidelines below permit incependently testing the W and***
*

shunt trip devices and include trf pping the RT33 circuit breakers. If
trips *."'"

perforsed at refuelfag f atervals as defined in the technical specifications,C.E
these tests will not cause significant additional cycling of the breakers..

is informing the KP.:'s Office of Inspection and Enforcesant that these
-

guidelines and the asso:f ated test interval have been transmitted to utt11 tiesc
8

having a C.E N!!!.
The fs11sving guidelines were pripared based on Unit

.

h seterien atton: 3170 2 81.1. Each utt11ty shw1d refer toTiectric con;rol . Inc. Drawing No.
its plant-specific as-butit crawing for the Reacter Trip settchgear when] preparing its detailed test procedure.* -

'

,

, ,

Prereevisites
The plant should be in a condition allowing the RT33 circuit breakers to be

8 1.
# racked art.

D.
-

F.ocedure

Re:k the circastt breaker out to the " test * pesttien. (This will render the
reacte closure switches ine;erable and will enter a test trip switch to the1.

,
.shunt trip circuit.)-

*

2. Shut the breaker.
If

Cearess the * Test. Trip * pushbuttan and observe that the breake/ opens.
.

the breater fatis to spen troubleshoot and repair the breaker in3.

' ectordance with applicable station procedures and retest the breaker.,

(This tests the shunt trip device only.).

h 4. sv. the bruker,

Isrnove the trip circutt centrol po se fuses and esserve that the breakeru

If the breaker fails to apen, trwblesneet and repair the breakerf 5.+,

in accordance with applicable statten protetures and retest the breater.
epens.*

aus
f (This tests the W trip device only.)a=5

Test all remaining 1734 circutt breakers in the sare manner.tM
6.

7. Return all AT3G circuit breakers to the a;sespriate non. test condition.
| Sitee[tiftre All plants having a C.E designed M113.A:

,

sisawsos ,

twe swoomw Ateow cow A Nes := twas tuomte mens ime outLattw is reevists av e.g.uwerm taa straw sureLv systene c==tm act som twa Ar*LicAeLa ri.Awt, As a st avsca to voua casaw.
1

vous c:wtmot ano'

As A mesuut. A=a smes crsmata== ce vcsa r*.A=t es c:we steLv witams twss mecamiow wav et4 vus inv= Lam t.

pasecwstesury. Awa swvoLvas maawv r aerons =st witwm c.t s ==ontemo .::stiow.%4 a sp a n s s wt Atis*s.
taa uuss astAus.mo tast c.s w an ts no wa= =amtits en ta== e

tmaasssan om swauts. me.usmo T=s w Ammantiss er sita.:s.: sem a *aav.eu.a = avamose on w== wt a a wt.uteurso o=Lv witw =es,

asiuit, wita assasci to t=a ac:ve A:v. c v=Lsts%sts en ustautwass ce ras r%scowAta==
1

t

:= tais eutterm. Ano t=At e. oes:.Arws. A=s vou Assuws.4LL uaseutv.m hasuct=st on oteta=is .'
; '

as A essuLt op voun usa o.* Tmis insomwAvices.>
*

.

t
! . . . . . ... .. .. . . . . . . . . .

* * ' ** -

. . - _ , . . - _ _ -. .- -.-- - __- - - - .-- . .- - _ _ .



f .s.
,. ,

j d.

e .

J >j - lh
'

l

LOUIslAfdA' ' '
b P O W E R & LIG H T/ INTER-CFFICE CO A AESPCNCENCE
UdiSs?sM

January 10. 1983

W3F83-0105 *

Q-3-R15.02
3-R16 .

3-A1.05.02-
-

. .

5 3. 5 9. 1 A E E E E

TO: R. F. Barkhurst

TROM: F. J. Drummond

SUBJECT: Waterford SES Unit No. 3
Availability Data Program Info Bulletin

*

81-02 Supplement 1
Reactor. Trip Switchgear Circuit Breaker
Testing and Preventive Maintenance

.

REFERENCE: IE Bulletin 79-09
G.E. AK-2 Circuit Breaker I* allure*

Attached is the subject ADF Info Bulletin 81-02 that points out the procedure
for testing the under voltage and shunt trip circuits. Incorporation of this
procedure will yield a higher confidence in the operation of the shunt and unwar
voltage trip circuits.

As per the reference IE Bulletin. Combustion Engineering had determined that
G.E. AK-2 circuit breakers are installed in the Reactor Trip Circuit Switch-.

gear (2C75) at Waterford 3. Therefore, the attached information La being
forwarded to you for your plant staff's information and for any corrective action
that may be necessary.

If we can be of any assistance in this matter, please do not hesitate to call
R. 3. Fatha at 363-8906.

.

J ^^

'
F. J. Dr nd

TJD/R3P/bgu

Attachment |
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AN A D Vl*,O R Y CON !RNING A T E CH Ni:A L DEVE!.CPMENT R E' ATED TO THEr

Les APPLICATION OR CPCR ATICN OF NUCLEAR PLANT ECUtPMENT SUPPLIED BY
CO ME U:TIO N E N GIN E ER IN G. non cer 5,1,2:,1
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atA:Tet Tzip sv:T:n *aa cra:u:7 satuta
Ttsith: ac es!ythfiv! r.AINitwaktY

] White conducting ;-ownd isolation chects on its l'5Y ded intreevetion:
synes, sne utt11ty disco.ered that one reactor trip switch; ear (RT3.) circuit

(W) device f ailed to trip and two c hers c;eratedbreaker uniervolta;t
The UY devices on tr.e ree.aining RT53 breakers c;erated-

sluggishly. Existing surveillance prosecures = auld not have toenttfled thesatisfactorily.rg, e41functiontag W cevices. .

u .

CP Infchulletin E!'.CZ e.ade recomendation; to tesrove theDi s:vi sion_: The NR*
ree nasie n sy of A!53 circuit breakers having W and shunt trip ceCtes.
subsecuently issued Inspe-tion and Inforcerent Circular _II 10. ' Inadequate|e-|a Feriodic Test Procedure of FWR Protection Systea*, whica racc:riended that
tor 41 surveillance testing include indspendent tests of the W and shunt trip
devices including *...positten verification to ensure that the breaker actually

The test guide 11ees below permit incependently testing the W and
*#'

*

trips".''' Ifshunt trip devices and include tripping the 2733 circuit breakers.
.

perforeed at refueling latervals as defined in the technical specifications, C.Cthese tests wf!1 not cause significant additional cycling of the breakers..

ts inferr.ing the NP.**s Office of Inspection and Enforcecent that these
guidelines and the associated test interval have been transattted to utt11tlesO

8

having a. .C.E N!!!. w
The fallowing gvfdelines were prepared based an Unit,

se co-r'enta tien t 8170 2 81 1. Each utt11ty sneuld refer tof Teestric son;rol . Inc. Drawing No.
tts plant specif te as.buttt deswing for the Reactor Trip $sitchgear when] presseing its detailed test procesurti -

'

b.a
, ,

P ereeviettre'

1. T)e plant should be in a condition allowing the 1733 circuit breakers to be.w.

f racked evt.
.

.

F.eeedure .

Rack the circuit breater out to the " test * positten. (This will render the
reacte closure switches inoperable and will enter a test trip switch ta the1.

.
.shunttripctrsuit.)*

f

i 2. Shut the breaker.
the ' Test. Trip' pushbutton and observe that the breaker' opens. If

.

Cearts:the breaker fails to spen, troublesnoot and repair the breaker in3.

accordance with applicable station pescedurts and rtiest the bretter.I
.

(This tests the shunt trip device only.),

k .

4. stut the bruker.
ter.sve the telp circuit contre) PDwar fuses and stserve that the breaker

If the breaker falls to open, traablesneet and repair the breakerl.+
spens.
in accordance with applicable station proceevres and retest the trester.

'g=s
f (This tests the W trip sevice only.)s=4

Test a11 reraining 1733 circutt breakers in the sare sanner.L"2
*1 8.
d Returri all RT33 circuit breakers to the apsetpriate nan. test condition.7.

511eeh11tn All plants having a C.C designed N!!$.1
.

vus swsonwaview cow Arwro sw twee russ= renews incoeutLttiwis paavioso sv e.r.uween fwa ? saws o.sPLANT As A stavece to voua c as Ai .
vwa =v:staa srtaw sarr6v systsu e==taaet som Twa ArasicAss: d6v witwsw vous c wtaat aws

As A mesu67. Awo sewca crsaate=~ ca vesa esAwr es c:we6stmassensteitit-r. Awa iuvosvts wAwe ractoma wot warwiu c.t's two=6: sos. twis insomusteow w Av etic Atiow. c.e wan ts we wan nawtets C4 aspa esgN* AT 3=s.g a cinWTrLifes ONLv wl?w ?we Uw3ama?Aut,swG T=AtExposssg3 on suaget2, twCLVClaeG Tus womaawtist ga sitwes.s een A .aafTJ*.at avasose ca uC a Ws t # WLu t sa C# rat f% 8 3 8 tis A* 8088 c.Ow? A.as 7.> e. e 3

A s#6479, watse Ass'8 CT TO T a t Ac *4* A37, c3 V*k t? s'a ts
see Teess oukLEtsw. Awa TWAT e s DesckAf us. A=3 v0W AE.3Wws. Abb klaseb41T,8w 8es06tGcpect On Ofugenist,

08 voWn Wst of Twts sw#cauAfsCN. *AS A A88u6 . . . . . . . . .

* * * ... ... .. .. .
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Mar::h 14, 1984~ . . . . -

7 LW3-394-84
, , U . .k u, < ~ y / qgU yile: 1-1-P.uu -

h No response required

Mr D E Dobson, Project Manager yn yJ-
f"" }' Il { j,Louisiana Power & Light Conpany W-

EP O Box B
Killona, Louisiana 70066

Attention: R Naylor

RE: WATERFORD SES UNIT NO. 3
CE ADP INFOBULLETIN 82 -11
TARGET ROCK SOLENOID VALVE FAILURE

Ref: C-CE-8093 dated November 15, 1982

Dear Mr Dobson:

Attached for your information and records is a copy of the referenced
CE letter which submitted the subject bulletin. This, bulletin

describes failures of Target Rock t'odel 77L-001 and 77L-003 line service
solenoid valves during environmental qualification testing in accordance
with the requirements of NUREG-0588.

CE advises that they have not furnished this model valves to Waterford 3.
We also wish to confirm that the Target Rock valves furnished on
Ebasco Purchase Order NY-403674 are of a different model than those
described in CE's bulletin, for which qualification documentation has
already been included in our response to NUREG-0588. Therefore, CE
ADP Infobulletin 82-11 does not apply to Waterford 3.

If you have any questions please let us know.

Very truly yours,

J P Evers
.

Man er of Mechanical Engineering

bLG, YCiY.

By R C Rossi

IVS p
Attacbent

,

cc: Central Recordd W3 (2)
Nuclear Records GO (2)
MSS Nuclear Activities
R S Leddick

.

foM-ly to4
NN

- - - - - - --
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Louisiana Power and Light Company November 15, 1982
7- Ebasco Services Incorporated, Agent *

Two World Trade Center C-CE-80g3

80th Floor
New York, New York 10048

Attention: Mr. R. K. Stampley

Subject: NI 403402 - CE Contract 9270
Louisiana Power and Light Company
Waterford Steam Electric Station - Unit No. 3
ADP Infobulletin 82-11, Target Rock Solenoid Valve Failure
During Testing -

Gentlemen:

C-E Infobulletin 82-11, attached, discusses failures observed in Target
Rock solenoid actuated valves during qualification testing. C-E reported
these anomalies to the NRC under 10Cn 21. C-E provided no valves of this
type to Waterford-3.

Very truly yours,

.,

.W"%_',

J. W. Veirs
ProjectManager

JWV:VAP/cmb
Enclosure

R.L.Hymes(y(0+1) CentralRecords(enc 1)
R. K. Stample P. V. Prasankumarcc:

enc 1)
R. J. Vilhiser (3w/ enc 1) L. V. Maurin (enc 1)
J. M. Brooks G. B. Rogers
PowerProd. Dept.(3w/ enc 1) C. J. Decareaux
F. J. Drunnond J. F. Fager
M. I. Heyer S. A. Toe 11e (enc 1)
T. F. Gerrets L. B. Shackford

< D. B. Lester P. J. Hauser-
' T. K. Annington W. K. Combs

!
,

a,, _ _ - - _ - _ _ . - - - - - - - - - _ . - - - - - . . - . - - - - - . -



LLeil =~ SYSTEMS -

CO*ASUS*iCN ENGAE12tN3 iN*, N o. U- I I
,

F-
a AN ADVlORY CO N CE R NIN G A T E CH NIC A L DEVELOPMENT RELATED TO THE*

ease A PP LIC A TIO N OR OPER ATION OF NUCLE A R PLANT EQUIPMENT SUPPLIED BY
COMBUSTION E N GIN E E R IN G. Ngy ge g g g, ;332

,

i n c. . o.X C LINC:C VALVEU! a!L'PE OLR'M OLT.I Ma?3 II-*M -

J Int-eeuc:d:n: *his bulletin is u a: visa uti*ities :f at::aites ::qerted dur%;
) cusitfica:1:n testing Of Targe: R::x s:lencia actuata: valves :e #:- e: :y C:=usti:n

Enginetring. C-E has re:cetac this inf:r-nati:n :: :ne NR unCer 1CCFR2;.'

m Discussion: C-E was et uested by a utility :ust: er = sar :rn cualificati:n tes-ing ofd

U cartain Targe: Rock s:lenet: valves e u:;nce ue: = ce re:virteenu cf NURE3-Cf33.
y For ue :ualification :r:gra: Omo Tar;e: R:ck = ei 77L-CC; :ne-in:n valves an: rac Targe-

Rock =ccel 771-003 req-in:n valves were re:eivec by C-E, and one of esca =c:el valve mas
sucsecuently tested. Tne mjer ::=cnents of the :r: gram involved irradia:1:n ex::sure =
an a::umulated 50 megara s, :ner.a1 aging at 2500: f:r 525 n:urs, :ecani:a1 :y:iing,
v;brational aging :: -e; resent n:r.a1 serei:e, seismic tes tng, anc finally test ; 'n ad""

Aisulated LCCA envireneent. Similar valves had been :revicusly :ualified :y Targe: R::4
for irradiation, agina and seismic vibratien uncer IEEE-323-1974 (IEEE Trial-use Sua:Ar:.
General Guice for QuaIifying class 1 Electri:a1 E ui::en:) an: IEEE-344-1375 (IEEE 3aice
for Seismic Qualificati n of Class 1 Electrical E;uf; ment).

rt8 During the NUREG-C533 cualifica:icn testing at C-E, a numer of an::alies were identi'ied i
Um t wse valves. The testing was finally cts::ntinued wnen $ce tes: valves failed = fun::1:
g for cifferent ress:ns during ne seismic tests. The anomalies and failurts noted curing :s

testing inclucec inc:r-te: valve asse .:1y as et:eived, missing ;ar.s as re:nivec, failu e :

O valve pest:1:n indicaur limit switnes curing testing, failure of a valve = ::eq :n ce a-
as a result of sciensid lead shor:ing frc: vicrati:n incu:ed wear, and failure of a valve :

[ fully close wnen de-energi:ed due to a sea: malfuncti:n.

d In a: praising ce safety significan:e Of the observed pr:bie :s, C-E has c:nsideaed tne
vibratory damage of tne sciencid as a c:r:non =cce of failure wnich, in a seismic event ::u
potentially disable several reduncant valves at one time. A1:ncugh ta =cel 77'-CC1 valve( failed due to a cisplaced seat in :ne seis=tc test, evi:ence of solencid lead wire damage m.

noted, estensibly fer the same reasons as :nese that led :: the ele :rical sacrting :' un
mdel 77L-003 valve sciencid. C-E believes taa: assurance of c: era:tli:y O's: e :f :nese( valves is very i=:ortan; in the System 30 cesign sin:e they play a vi:21 role in a mieving
estd shute:wn during events involving e.xtenced loss of off-site p:wer.

D C-E rec:= ends that utilities ensider a review of safety rela':ed systa:sRee:mendation:'

inspected on a s:nedufe c: Rock solencid valves and that, if ne:essar/, sue valves be
wnten inc:r;: rate Tar et

k nsisten: with plant o:erati ns u verify ceir ::nsisten:y with
the manufacturers drawings. Utilities shcule als: censicer increasins ne fn:uen:y of

h surteillan:e testing Of Targe: Rock sciencic valves installed in safety systems until
accropriate corrective acti:ns are evaluated. C E, in c:nsultation w1:n 7arge: R::k, is===

j evaluating potantial mdifications to meals 77L-001 and 77L-003 valves,
men

Target R:ck mdel.77L-001 and 771.-CC3 sciencid valves have been succ11ed
cy:elicability:C-E f:r usa in tne safety injection tank vent syste and the pressurizer auxiliary s:rty
A

E
system at Palo Verde Units 1, 2 and 3. Ocer medel Targe: R:ck solencid valves have been
supplied by C-E for use in a numer ,of sa'aty and . n safety applications in varicus plants

J
TH8 IN#Cmu ATION CON? AINt0 IN TMIS EN3 tnt t atNo INsOSu(L(f tN is smovicgg g y c g yNete tw4 *tavt 08
THf N JC6 tam STE AM SWP869 SYSitu CONTH ACT 80m TMt A**6sC Ath s PLANT at A SteveC8 70 VCv8 Om3 AN

AND SINCE C* 6 ANT 'S CCu 6tTt Lv witMIN 90ym CON? m06 AND
INvo6vtt M AN,t m Af sCN C# voym 8P ACTO mt NOT watulN C t's a,No'wgic38, twit iNe o mpatt0N M A v12 A f lO N . AS A atSULT,

etm e s*oN SitiLivy, AND
vaOtalfANotNG THAT CE uau ts No wammANfits om at *m t stNT AfiONSU 8.t2E D ONLY wif M TMs s

Exem85880 Om eu'LitO, INCLUDING tut w Am e ANtitS Of 88 tnt &S #0m A sam?ICW6 Am *Va* cst om ut mCuaN*
ASILifv, witw atletCT f0 TME ACCum ACT Cou'LETEN8SS Om v$tpuLNESS 08 Tut eNoomuatioN CONT AiNtc
IN TMit SuwLETIN. ANO twat C t DISCLalut AND vou AssWut. ALL blAS46177.lN N4GLIGENCE On OTMtmW8St.
AS A ASSWkt OP v0W A WSt OP THIS IN# CauaflON.

C.e 0080290 lenel
-

%_ _ _ _ _ _ _ _ . _ _ _ _ _ . _ _ _ _
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u Maren 26, 1984Louisiana Power and Light Company ..

[}
4

- NEbasco Services Incorporated. Ager$* 1 I U C-CE-9072Two World Trade Center ,,

80th Floor
New York, New York 10048

Attention: Mr. R. J. Milhiser

Subject: NY 403402 - CE Contract 9270
Louisiana Power and Light Company
Waterford Staan Electric Station - Unit No. 3
ADP Infobulletin Number 84-04*

Attachment: (1) ADP Infobulletin No. 34-04, " Pressurizer Spray Nozzle and
Spray Piping Thermal Fatigue, March 20, 1984

Reference: (a) C-CE-7785, July 7,1982

Gentlemen:

Attachment (1) re-emphasizes the potential for thermal fatigue of the pressur-
1:er spray nozzle and pressurizer spray piping. The information therein.

supplements Infobollatin 87-05, transmitted by reference (a).

This bulletin is forwarded for information. Please confirm receipt of this
bulletin, using the attached form.

Very truly yours,
,

|,/~ L
,.e

J. v. Veirs
Project Manager-

JWV:G0H:HBM/cmb
Attachment

1 cc: R. J. Milhiser (0+1) R. P. Barkhurst (att.)
R. Marshall (3w/att.) Central Records (att.)
J. M. Brooks R. S. Leddick
Nuclear Records (2w/att.) J. F. Fager (att.)
F. J. Druninond (att. ) S. A. Toelle (att. )
T. F. Gerrets F. J. McQuiston
N. S. Carns (att.) P. J. Hauser
0. E. Dobson E. S. Hornsby
R. F. Burski (att.) fy,, of

K//f
- - _ _ _ - _ - - - --- --- - -
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AN ADVISORY CO N CE R N IN G A TECHNICAL DEVELOPMENT RELATED TO THE
APPLICATION OR OPER ATION OF NUCLEAR PLANT EQUIPMENT supplied BY

" COMDU3 TION EN GIN E E R IN G,h K rc'1 20, *.384

]I PRESSUR!ZER SPRAY NOIILE AND SPRAY DIPING

ud THERMAL FAT *GUE

a0

);
Reference: Infobulletin 82-06 " Potential Themal Fatigue of Pressuri:er

g 5 pray No::les and Auxiliary Spray Piping", June 18, 1982.

Q Intreduction: The purpose of this Infobulletin is to remind utilities of the

y potential for thermal fatigue of the pressuri:er spray no::le and pressuri:er
bus spray piping and to update them on appropriate steps to be taken to minimi:e
g themal fatigue. The infomation herein supplements Infobulletin J2-05.

" Discussion: When the pressuri:er main spray system was designed, it was
intenceo that, when the main spray valves were closed, the main spray bypass
valves would pass sufficient flow to completely fill the spray ine and
m1nimi:e the temperature difference between the spray line flui ' and the
pressuri:er spray no::le. However, this requires the line to be wsil
insulated and sufficient bypass flow. Test data has indicated that sufficient

[ bypass flow to keep the spray piping full may not be available when less than
four reactor coolant pumps (RCPs) are operating, resulting in a stratified or

6 no flow condition.
,,

O wnen strat4f4ed fiow occurs , steam part4aiiy fiiis tne p4pe 4n tne upperr:ost
section of nonvertical runs while relatively cool licuid flows along the
bottom, thereby causing a diametral temperature gradient in the piping.

Q During the no flow condition, water in the spray no::le area and in a portion
of the the spray piping drains, allcwing this region to fill with steam. If

this latter condition is maintained, the standing water column in the spray
k piping will become cooled by heat losses to containment. When spray (either

main or auxiliary) is subsequently reinitiated under either the stratified or;

no flow condition, the relatively cold water will contact the hot surfaces of
k the piping and no::le. The resulting thermal transients experienced by tne

piping and no::le may be more severe than the transients for which tnese
O c:mponents were designed.

C-E is currently perfoming an evaluation of pressuri:er spray system thermal
fatigue. It will include an analysis to determine the potential severity of

p thermal fatigue usage on both the pressurizer spray no::le and piping. This
evaluation is expected to be completed during the second quarter of 1984.,,,,

Recemmendations: Utilities should confirm that plant procedures minimi:e
" cyclic use of the pressurizer spray system with less than four RCPs operating.
$ During plant cooldown, this can be acccmplished by throttling spray flow to

maintain a full flow condition and a constant depressurization rate rather
than reducing pressure in steps. This will help ensure that the spray line is

THE $NPomW ATION e0NT AINEO IN f *18 *sce=EtatNO INP08ULLETIN is Pmov1080 sv e E. UNote Twt TEmut OF

T ON A MES LT AND Se CE O a 0 CP voum P T s P setL wt Nv um Comem06 AND
"'"' O*Jf"!,"X "' "O *d' ! Snfiri."?#U"'M" "^,5Js'.l"R'Fa''''OC ^#,.'"n.'O'0 ,

iK"iW'#,."4"N'aWr'n '."ceu'ne",'"e#A'?404';?v"!?u"v^./4"0?n'.^,"#0lJffa "J"f"^#0" -

n'."A.'1'r'MC' " "u h* ^J ? J, . ,5 'O M11,'# ' * " ^" " "' ^ " ' ' ' ' ' ' " ' ' " " ' * ' ' ' " *" " ' * ' "" ' " -'
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t ''arth 20, 1930

f,
l

i
l

always full of water and the thermal transients are w thin the assumed ranges.
Verification of c ntinuous fullipe bypass ficw sret,'d also be censiderec.In addition, consideration should be given to establishing a program to record
the spray fluid to pressurizer celta-T and the associated number of spray
cycles whenever spray is actuated and less than four RC?s are operating or

.

In determining the
wnen the spray fluid to pressurizer delta-T exceeds 200*F.

scray fluid to pressuri:er delta-T, a correction factor may be required toaccount for sprayline RTD location because the RTO temoerature reading may not.

-

The
always reflect the lowest fluid temperature in the spray system piping.
previously defined delta-T of 120*F reflected an assumed generic correctionA spray cycle is defined as any initiation and temination of
main or auxiliary spray ficw tnrough the pressuri:er spray nozzle.factor of 80*F.

Establishment of a nondestructive examination proc;ran, for the pressurf:er
spray no::le, spray piping and the auxiliary sorayline " Tee" connection shouldalso be considered as a means of providing added assurance of system integrity.
Utilities may wish to consider performing sucn an extmination during the next
outage of sufficient length and possibly on a regula>ly seneduled basisthereafter, depending upon the results of the initial e amination, the results

of C-E's study, and the cyclic usage of the spray system.
This Infobulletin is applicable to all operating plants with a

Acolicability;
C-E NS55 ces1gn.

.

%--- - ,,

--m__.
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i ADP INF05ULLET?N FEEDSACX REPORT
,

Utilities a.re requested to cor. firm tne receipt of the sucject Infocu11etin by
c:::noleting tnis report and returning it to C.E.

ADP Infabulletin # 84 04 Dated 3/2f/84 Plant Name

Subject Drestvedrar Sor?v Nozzla and So*ev Dfrine ka-31 3 4e..a

Returned by: Date: _

!, . Title:
.

........................................ 70L3...........................................

e;ast e a s

%.
- er

BUSINESS 13 FLY MAIL
- - - . . . . - -

_

posTua wu a pas sv-

; CCMBU5 TION ENGINEERING, INC.

1000 PRCSPECT HILL RCAD
WIN 050R,CT.06095

+

ATTs itSUASLITT SY5TEMS 9448 3409

............... ......................-.F0LD.....- ....................................

. _ _ _ -_ ___--- . _ . _ _ . _ _ _ _. _ _ _ _ _ _ _ . - . . _ _ _ - _ __.-_ _ _ _ . . --
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CENTRIFUGAL FANS-
. -

4

Ventilating / Industrial
s

.

SERVICE MANUAL
SECTION I

This manual has been prepared to help you keep The contents of this manual cover our standard
your " Buffalo" fans and blowers operating effi- line of centrifugal fans only. For instructions and ,

ciently with minimum expense for repairs or re- recommendations on engineared equipment for I

placement. special requirements, contact your local Buffalo |
representative or the main plant in Buffalo.

An assembly drawing, containing all pertinent data
and dimensions, is prepared for the specific equip- In certain cases, especially where large fans are
ment furnished on your order. involved, it is advisable to have an experienced

erector supervise installation of the equipment. l

You will also find it helpful to have a " Buffalo" Buffalo service men are available by arrangement I

catalog pertaining to the particular types of fans through any Buffalo FcfSA$iTe3 qfgce,;q |
*which you are using. These may be cbtained

through your nearest " Buffalo" representative or RtcEiVED
by writing direct to Buffalo,

c.% 1 gy'ly
y ta 4 . 5 q m n ,,, . ,. BUNF,ALO FORGE CO./ Buffalo, N. Y. '

-

i : * m. $ td e =f>M
f$f[bh';[.y.M;i:,N hOblERALINDEX '" " 'iO!. DEPT.

* * '' P- -) WATERFORD 3 Fl
SECTION I Standard Lubricant for A.F. Bearings .3

Lubrication of S|eeve Bearings . 33
GENERAL Cleaning cf Bearings . 34
Introduction . . . - 1 ,

Shipping and Receiving . 2 SECTION II |

Handling and Storage . 2-3
FAN PARTS LIST . 1

FOUNDATIONS. ASSE31BLY AND INSTALLATION BL & BL-Aerofoil Single Inlet . 2

BL & BL-Aerofoil Double Inlet . 3

Foundations . 4 L29. L33. L25 & L21 Single Inlet . 4

Assembly and Installation . 5-8 L39. L33. L25 & L21 Double Inlet . 5

Wheel Designs and Rotations . 9 Size 2-L 2 C.I. LL Single Inlet . 6

Alignment . 10-12 Size 400 C.I. BL Single Inlet . 7

SIntors 13 Industrial Exhausters
V-Belt Drives . 14 SIW, AW & OW Single Inlet . 7.

Bearings . .15-19 Baby Vent Set Single Inlet . 8

Flexible Couplings . 20-21 Type HVA Double Intet . 9

Variable Inlet Vanes . 22 BVS Limit Load Belted Vent Sets Single Inlet . 9

Outlet Dampers . . . . . 23 "V" Volume Fans Single Inlet . 10

Stuffing Box . . . . . 24 "E" Blowers &
Heat Slingers . 24 E.<hausters Single Inlet Arr. 4. 11

Ordering Spare Parts . 25 E Blowers & Extausterr
Gas Boosters & Exhausters Single Inlet . 12

RE Blowers & Exhausters
OPERATION Gas Boosters & Exhausters Single Inlet . 13

- Before Start Up 26 "CE" & "R" Single Inlet 14

( Start Up . 26 Outlet Darrpers Parts List . 15

Fan Balancing , 27 Design 4 & 5. 15

SIatntenance . .OS.29 Design 6. 16

Fan Troubles / Correction . 30 De3icn 7 16

Lutrication or Anti Friction Bearings . .31-32 Varicble In!et Vanes . 17

1
|

c

1
.
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SHIPPING and RECElVING'

.

BITFALO STANDARD TER31S OF SALE Even though all equipment is carefully inspected
and prepared for shipment at the factory. rough D"F.O.B. factory Buffalo, N. Y. with freight handling enroute may cause damage to fan and

allowed or not allowed as stated in the pro- drive parts,
posal. It is, therefore, to the interest of the Any shortage, breakage or damage noticed at time

I delivery should be indicated on the carrier'sbuyer to carefully inspect all shipments fm. an sund W & h x cawsbefcre they are accepted frem the carrier. representative. Damage, noticed after delivery,
Upon delivery, be sure that all items listed should be reported to the carrier at once. Request
on the bill have been received. (Partial ship- their inspection of the shipment and fill out a con-
ments are often made.) cealed damage inspection report.

0
URunMMIM UU

UNITS SHIPPED CO)IPLETELY ASSE31BfiEIT

Where slings are used, they should be placed under phenolic enamels, etc. require extreme care as they
the motor or bearing base. are easily damaged. Even a small chip will break

e nu y e a g an desnoy hs pm
Holes are usually punched in the tops of fan hous- * " " '' - uc up ph to encdon.
ing side sheet bracing to facilitate lifting with a
hook and chain. Fan wheels are factory-balanced to provide smooth

On arrangement 3 fans with bearings on the hous- vibration free operation. To prevent unbalance or
ing, slings may be placed under end of bearing- damage, follow these basic rules:
NOT UNDER THE SHAFT. Protect the oil cups. 1. Never lif t wheel by blades or flanges. [voil signt gauges or grease fittings.

2. Never roll wheels.

UNITS SHIPPED KNOCKED-DOWN 3. Never rest entire wheel we!ght on the housing
side plates. Block up shaft to prevent this.

Parts of fans shipped knocked down also require
special care. In handling' the shaft or wheel and 4. Never set wheel down so that wheel supports
shaft assembly with a hoist or crane, rope slings the shaft: use wood supports under shaft to
should be placed around the shaft near the support wheel by the shaft. Bent shafts cause
wheel position. NEVER place slings on the ground unbalance.
shaft surfaces where bearings or wheel are to 5. Never lift double width, double inlet housing by
be mounted. putting timber or sling thr? ugh inlets. To lift.
Oil bearing surfaces of the shaft and cover with use skid under housing or sling around housing
heavy paper, burlap or canvas. Chain or wire or through holes provided in side sheet bracing.
slings should be well padded where they contact
wheel and shaft. Small marks on bearing surfaces
and thrust collars should be removed with fine
emery cloth or a stone and carefully cleaned. STORAGE
Where a single hoist is used, a " spreader" will
keep the sling from binding against the sides of Store in a dry, protected area being sure fan shaft,
the wheel. bearings and wheel are protected against dust

and corrosion.When fan wheel is received separate from shaft,
timber can be placed through the hub for lifting If necessary to store outdoors or within a building
(care must be taken not to damage finished bore under construction, special care must be taken to
of the wheel). A rope sling may also be used. It is prevent moisture, corrosion, dirt or dust accumula.
passed through the blades and around the hub. tion. Coat the shaft with grease or rust preventive

Special coverings and coatings such as rubber, compound. Cover and seal bearings to prevent
entrance of contaminents. If stored outdoors for

_ _ _ _ _ _ _ _ _ _ _ _ _ _ 2
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STORAGE (Ocntinued)

any length of time, cover completely with a tarp it contains too much lubricant for normal operation*

or heavy waterproof paper Block wheels to pre- and covered with a p;astic film. When readying the
vent rotation. Do not a!!ow material of any kind equipment for operation, the bearing cap is to be

a to be piled on top of a fan housing or bearing base remcVed and alllubricant swabbed out with a clean
. and never allow walking on housing or shaft. Instrument and clean rags. After inspection of the

boarin;s, fresh lubricant should be applied in the
Where large disassembled units are stored out- specified quantity. Complete greasirg is assured if
doors, block the shaft on supports sufficientiv Fease is woded m cm sm of the bearing
above ground level to avoid snow cover or sub'-

un yease appears on the opposite side. Pacx the
,

mergence under surface water. housmg reservoir with grease to a height approxi-
,

mately even with the bottom of the shaft.
Bearing Protection: SKF SAF 22500 series bearings may be factory
Each fan equipped with Fafnir RAK, RSAO, Link or field mounted depending upon fan design and
Belt P2-300_, B-22400 & SKF SYR pillow blocks size. If factory mounted they may or may not have
has been test run at the factory. These bearings been test run. again depending upon unit size.
are prelubricated and should not require any addi- When factory mounted, the bearings have been
tional grease for startup. However, if unit is not to lubricated with the correct amount of grease to
be put into service immediately. it is advisable to permit immediate operation upon erection. When
add lubricant so as to expel any air voids in the fiele mounted, it should be noted that the bearing
bearing reservoir which may ultimately collect was shipped with a preservative only and the bear-
condensation or moisture. The excess lubricant ing must be lubricated before operating. If the fan
which is then expelled at startup through the seals is not to be put into immediate service upon instal-
should not be replaced. This purging action will lation and the bearing has been factory mounted,
permit cooler operation and the remaining grease the bearing cap is to be removed and the grease
will be adequate to properly lubricate the bearing. removed from the housing and bearing by cleaning
During the inactive period, the bearings should be out by hand as far as possible and then washing
protected from the elements by a plastic film se- down the bearing and housing with a spray of
curely attached. white kerosene. After the bearing and housing have

( Units equipped with Fafnir SAOL bearings' are been washed down with white kerosene to remove
also generally test run at the factory. These bear. as much of the grease as possible in the bearing,

ings are lubricated with the recommended amount the bearing and housing should be blown out with

of grease and are ready for oparation. If the fan air and dried with clean rags and the bearing and

unit is not to be put into immediate service, the housing sprayed with Houghton Rust Veto 342 or
bearing end cap s'muld be removed and, using a equal. After replacing the pillow block cap, the
clean instrument (fingers will do), the interior entire assembly should be carefully wrapped with
surfaces of the casting and the exterior surfaces of a plastic film. A tag must then be attached stating
the bearing should be coated with grease. It is not that lubricant of the proper amount must be added

recommended that the housing cavities be com. by the prescribed procedure before start-up. See
pletely packed. During the inactive period, the paragraph above for LB6800 bearings for lubricant
bearings should be protected from the elements by amount.
a plastic film securely attached. For field mounted bearings, the bearing has not

been run, and therefore there is no grease in theLink Belt 6800 series bearings may be factory or
field mounted depending upon fan ilesign and size. pillow block. In this case the bearing and the inside

^ If factory mounted, they may or may not have of the housing should be sprayed with Houghton

been test run, again depending upon unit size. Rust Veto 342 or equal and when the pillow block

When factory mounted, the bearings have been cap is replaced, the pillow block housing should be

lubricated with the correct amount of grease to wrapped in plastic and tagged as above. The slush-

permit immediate operation upon erection. ing compound should be left on the bearing. Before
startup, the proper amount of grease must be

When field mounted, it should be noted that the applied as stated above.
bearing was shippel with a preservative only and

Precaution:the bearing must be lubricated before operating. If
the fan is not to be put into immediate service upon Extreme care must be taken at all times to insure
installation, the pillow block and bearing should be against the entrapment of foreign particles when

k, hand packed full of grease being sure that no mois-
~ , , caps nempved'4hyuld ng,,Bearingt Svith side or top

working with bearings
.Jeft tii1 protected or un-ture or dirt particles are entrapped during this

procedure. The bearing should then be tagged th'at ' attended at!aoi titne. y Q~ l, !

! m . 0 0- QI(V W.c QtwE 3
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FOU N D ATIO NS-

A rigid, level foundation is a must for every fan, it assures permanent alignment of fan and driving(soil, ifequipment end freedom from excessive vibration, minimizing maintenance costs. The sub-foundstio
stone, rock, etc.) should be firm enough to prevent uneven settlement of the structure. Foundation bolt
locations are found on the ossembly drawing.

'Q 7

Ip,-]*;.7 F'1].

'
' ~ ~

r
3 p!Q. ,j-g/

'~-
POURED CONCRETE FOUNDATIONS T,

*' C# 1
RECOMMENDED y

j, . .~j . .
,g-

. ',' '.

Poured concrete under the fan and all drive com-
-

f ,,
ponents is the best fan foundation. A generally 5 , /( '

accepted rule cf thumb is that the weight of con- ,h" '

crete foundation be at least three (3) times the 3
N T. p g 7'total weight of the equipment it will support. This

weight acts as an inertia block to stabilize the |
' C' --

"

foundation. Where the ground is soft, the founda- ,; Q ]

( .' %" ~h'
,

,,

:p , , | -( ,. gtion should be flared or the footing course in- ,7 .,

W
creased in size to resist settling. The top should y i

' -

extend at least 6 inches outside the outline of
- .

L J'

p%,the fan base and should be beveled on the edges ._ '
-

* . , 4 -

to prevent chipping. 3g;g
,

'

, ,

Anchor bolts in concrete should be L or T-shaped. h"3Q.37 7 g* * "C -- ""

They should be placed in pipe or sheet metal
sleeves approximately 2" larger in diameter than CONC 1ETE FoUNDAttoN 'Wthe anchor bolts to allow for adjustment in bolt ,,,j W
location after the concrete has set. In estimating
the length of bolts, allow for the thickness of nut

o" i Land washers, thickness of fan base, extra threads '

for draw down and approximately 1" for grcut. 1
g ,??

1 - - ,
'

----Ir ,

1" Fot Ctout M [, .

{**. 4 PIPE O2 SHEET 's ,- - - , ' [' |

' . ' ' , J,.. METAL SLEEVE |* ' -

.
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EQUIPMENT MOUNTED FANS [ ,

hk$
~

=5-If the fan is mounted on equipment having parts
.

a aNs- ,
which cause vibration, it is very important that the .J ,, |

LM i

fan support is rigid enough to prevent such vibra. E E |
tion being carried to the fan. The resonant fre-

I
w |quency of the support should avoid the fan running ,

: | j|'

speed by at least 20&c. It may be advisable to use
- ,

4
vibration isolators under the fan. !

i

r
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STRUCTURAL STEEL FOUNDATION
~

-

,gMg@i%glsW,ggggr.$When a structural steel foundation is necessary,
g.ppfk-fygff .

~it shculd be sufficiently rigid to assure permanent "

ali;;nment. It must be designed to carry, with min. J, ' '~

( ]d
w-fyGljM- 4

,

[? }W' O. imum deflection. the weight of the equipment p!us
~

t "a ??nthe loads imposed by centrifugal forces set up by ( -: i~ ' *'
-

the rotating elements. We recommend welded, 3.([' "

riveted. or suitably locked structural bolted con- Z[
struction to best resist vibration. m .]
Fans installed above ground level should be located ,4 ?]near to or above a rigid wall or heavy column. An -4

overhead platform or support must be rigidly con- !

structed, level and sturdily braced in all directions. .ad s
.
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i fd i A5SEMBLY 5 AND lblSTALLATION
.

Fans and blowers are shipped: 3. Slotor, coupling or V-belt drive separate.

( 1. Completely assembled ' 4. Outlet damper, butterfly valve, screens.
2. Partially knocked-down etc. separate.
3. Completely knocked-down. To assemble:

Knocked-down fans are disassembled and the parts 1. Remove skids and any protective coverings
match marked for easy field assembly. When in- over bearings or housing.
stalling units allow ample space for removal of 2. Slove fan to its rigid foundation. If vibration
wheel, lu'.rication of bearings, adjustment of isolator pads or a vibration base is required.
motor base and inspection or servicing of complete place the pads or base over the anchor bolts
unit. in the foundation. Line up foundation holes in

I fan base angles with anchor bolts and lower

UNITS SIIIPPED CO.lPLETELY ASSE.TIBLED, k"o"u' singi ith s rit e shi r ng wh r
Arr.1, 2, 3, 4, 7, 8, 9,10. necessary. Tighten nuts on all anchor bolts.
1. Remove skids and any protective coverings 3. If motor is not mounted. place motor in posi-

over bearings or housing. tion on its base. align shtm where necessary
and bolt down. See SiOTOR SECTION.:

| 2. Slove fan to its rigid foundation. If vibration
| isolator pads or a vibration base is required. 4. If coupling has to be mounted. assemble half

|
place the pads or base over the anchor bolts in couplings on their shafts and align according
the foundation. Line up foundation holes in to the COUPLING SECTION
fan base angles with anchor bolts and lower 5. If fan is V belt driven and drive is not mount-
fan (be careful not to strip threads). Level ed. assemble sheaves on their shafts and line
unit with spirit level by shimming where nee- up V belts with proper tension. See V BELT

~

essary. Tighten nuts on all anchor bolts. DRIVE SECTION.
3. The fan is now ready to be connected into the 6. If housing is split with top half removed, lower

system. See the OPERATION SECTION. top half housing into position over bottom tialf
housing being careful not to damage wheel or
scratch shaft. Then bolt two halves together.

UNITS SIIIPPED PARTIALLY KNOCKED- 7. If outlet damper, butterfly valve, couplingDOWN - Arr. 1,2,3,7,8,9,10.

g Fans and blowers shipped partially knocked down hsito on t le fan.
may have parts shipped as follows: 8. The fan is now ready to be connected into the

1. Fan section with housing, wheel, bear. system. See the OPERATION SECTION. If
ings and shaft assembled, a belt guard is required, it can be mounted

2. If split housing fan - top half removed. after system has been balanced.

5



ASSEMBLY AND INSTALLATION (Cont.)
.

PARTIALLY KNOCKED-DOWN FANS - Ar cmgement 4
Partially knocked-down fans for direct drive with d. Reclace motor base and drive side stand
the wheel overhung on the meter shaft are and bolt to fan housing. b
shipped with: e. Stand fan up. being careful not to dam-

age loose wheel. Line up foundation holes1. Slotor separate in motor base angles with ancnor belts
2. Wheel shipped separate or ins:de the and lower fan being careful net to strip

fan housing threads. Level unit with spirit level by
To assemble shimming where necessary. Tighten nuts
1. Refer to assembly drawing or parts list of fan on all ancher bolts.

which shows arrangement of parts.
. 5. Now mount motor on its base so that the

2. Remove, skids and any protective covermgs. motor shaft is centered in the fan housing
on housing. shaft hole and extends far enough into the

3. Slove fan to its rigid foundation. If vibration housing to mount the wheel. Hand tighten
isolator pads or a vibration base is required. motor base bolts.
place the pads or base over the anchor bolts in 6. Clean the bore of the wheel hub with suitable
the foundation. solvent Lubricate the bore with white lead and

4A. With types BL, BL-Aerofoil, cast iron LL, oil fo: easy entrance of the motor shaft.
31W. AW, OW, Volume. R and CB fans: 7. Set screws in wheel hub should be turned cut
a. Line up foundation holes in fan base to prevent scratching of the motor shaft.

angles with anchor bolts and lower fan, 8. Clean off any protective coating on the motor
being careful not to strip threads. Hand shaft.
tighten nuts on anchor bolts. 9. Slide wheel on motor shaf t. Insert key into

b Remove inlet bell, inlet stand and/or inlet hub and shaft making sure key extends beyond
side plate by removing bolts holding them setscrew hole in the hub. If key is tight in the
to the housing. keyway, file it to fit. Tighten setscrew over

c. Remove wheel from housing or from its keyway only. The second setscrew leading ro-
crate if shipped separately. Continue with tation will be tightened after final alignment.
Step 5. 10. Replace inlet bell, inlet stand, inlet sideplate

or inlet side of fan housing. L*se a sealer be-
4B. With types E and RE Fans: tween the two mating surfaces on high pres-

a. Line up foundation holes in motor base sure Type R, CB, E and RE fans.
angles with anchor bolts and lower fan, 11. Level fan housing on foundation with spiritbeing careful not to strip threads. Hand level by shimming where necessary. Tighten
tighten nuts on the anchor bolts. nuts n all anchor bolts.b. Remove inlet side of housing (including 12. Adjust wheel on motor shaft to give proper fitinlet bell) by removing bolts holding it to between wheel and fan housing. Re-shim the
drive side of housing.

.
motor if wheel is high or low in fan housing.

c. Remove wheel from housing or, from ,1ts See ALIGN 3IENT SECTION.
e shipped separately. Contmue with 13. When alignment is achieved and wheel does

,

not strike housing, tighten nuts on motor base
4C, With Baby Vent Sets: bolts, second set screw leading the key in di-

a. Place housing with mlet collar on floor. rection of rotation and set screw over keyway.

b. Remove motor base and drive side stand. 14. If outlet damper, inlet screen, shaft seal or
if not already separate when received. butterfly valve (on Types R and CB fans) is

c. Place wheel into housing through drive required, bolt these in position on the fan.
side opening, keeping wheel hub toward 15. The fan is now ready to be connected into the
you. system. See the OPERATION SECTION.
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COMPLETELY KNOCKED +DOWN FANS - Arrang ment 1, 3, 7, 8, 9.
1. Remove all parts frcm their crates er skids. 2. Remove key or keys frem the shaft.

Refer to assembly drawing cr parts list. 3. Carefully clean inside of wheel hub
2. If vibration isolator pads cr a vibration base with solvent and lub:-icate bore withT is recuired. place the pads er base over the white lead and oil for ease of shaftancher bolts in the foundation.

-

entrance.
3A. Housings - Bolted Scroll Construction. 4. Se sure set screws in wheel hub are

"d P $a. Lay suitable length of 4 x 6 timber on
[three e] scre

' '

ficor. Lsmg holes m fan bracing for crane h les p ri
hooks, by the drive side of the fan hous- hub, use only TWO - one over the key

and the other leading key in directio'ning (lower half only on horizontally split
housing) on the timber with inside hous l" ,~,

"
of rotation.g.a

ing facing up. 5. Lift the shaft and support with two
m,71 slings, one near the middle to supportb. Bolt scroll sheet to scroll angle on the

the weight and one near the couplingirside of fan housing. The scroll sheet has E,,.g:,'
or drive end for balance.to be bent around outline of housing.

"y''g!n s\Align match marks.
c. Bolt inlet side of fan housing (lower half Ed"Q 3

only on horizontally split housing) to ,
. , _-scroll sheet. - * ' '

yd. Carefully raise this housing assembly and "" 3
.= = * " ' ' '~ . F-r,

continue with Step 33. .

ve. The upper half housing of a horizontally Cij '"

split fan is assembled like its lower half. ._ , ' ,.-s -

3B. Housings - Horizontal and/or Vertical Split ^

a. Raise lower half ,of housing and line ,up
foundation holes m fan base angles with 7gI ,)
anchor bolts. Lower housing over anchor /j. ,are sometimes mounted with the wheel.
bolts being careful not to strip threads. sm..a. Fan Housing Not Split
Level with spirit level by shimming ge" Inlet bells or VIV should be mounted onwhere necessary. Tighten nuts on all cgf the shaft AFTER wheel and shaft are
anchor bolts. placed in the fan housing..(, b. Bolt vertically split sections together.

,

..

3C. Housings - Completely Assembled #m
a. Raise housing into position and line up

3g#f f'ka .foundation holes in fan base angles with _

7anchor bolts. Lower housing over anchor y
y Ibolts being careful not to strip threads. q *f

49 ',
,)Level housing with spirit level by shim. aN j , ;

n
-

ming where necessary. Tighten nuts on

%{N
,all anchor bolts. f

_
,

4.

4A. If Arrangement I. 7. 8 and 9 fans are shipped Y j f4/ ~

with bearing or motor base separate. move ,:-
bases into position on the fouridation. Shim
where necessary to level and tighten nuts b. Fan Housing Split. Coupling and Adjacent
on anchor bolts. Hearing Shipped Mounted On Shaft.

Double Inlet Only.4B. If Arrangement 1, 3, 7, 8 and 9 fans have Before mounting wheel on shaft, the driveseparate bearing pedestals and soleplates, side inlet bell or VIV must be slipped overplace them in position on the foundation. Thes

'' held" bearing pedestal should be set level shaft into place. Use rags or paper on'

at the correct elevation. shaft for VIV to rest on. This will pre-
vent scratches. Mount wheel or wheels as

4C. Standard Arrangement 3 and 7 fans have described in Step 7. Slip remaining VIV
bearing supports on the fan bracing or in or inlet bell into place on the shaft.
the inlet collar.

MOUNT ON SM AFT5. Shaft and Wheel "" '"
,,,y, , eAs sMAFT

a. When received assembled: 5'05 /
-

i b |
-

1. Remove protective coating with solvent WE - --_

'

on beadng areas of shaft and coat 4 2.
-

\ {'i-

with clean oil. DO NOT TOUCH / \ BIAtm0
CLEAN BEARING AREAS OF ""o * '' C" ,,,,, ,,,,' mj,t SHAFT WITH BARE HAND as per. f,A,N

eeu,t,
W & OfH

]spiration can easily cause discoloration, Htr c v
oxidation and pitting.

b. When received disassembled:
c. Fan Housing Split, No Coupling or Bear.

ings Mounted
1. Remove protective coating on shaft. After wheel is mounted on the shaft as

7
- - _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - _ - _ _ _ _ _ _ _ _ _ _ _ _ _
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ASSEMBLY AND INSTALLATION (Cont.)"

2. Now bolt and hand tighten lower halvesdescribed in Step 7. the inlet bells or of bearing housing on its support. PlaceV!V's should be positioned on the shaft. lower half !iners in housing. g
Protect the sht.ft trom scratches. 3. Ccntinue steps 11a 2 11a 8.

7. Silde the shaft into the wheel. AIAKE SL'RE c. Fan With Split Pillow Block Anti FrictionROTATION ARROW painted, stamped or
fastened on the fan housing CORRESPONDS Eearings.

TO ARROW PAINTED ON WHEEL. Slide
The procedure is similar to Step 11a except
the balls and races or rollers and races areinlet bells or VIV's into position as described put on the shaft BEFORE lowering wheel

in Step 6. The rotation arrow on the inlet bell and shaft into position.
or VIV must correspond with the mark on the

d Fan With Solid Pillow Block Anti Frictionf an housmg and wheel. Motor overloading
Bearings.may result if the vanes in the inlet bell or VIV

cause the air to whir! against wheel rotatio7[ The procedure is similar to Step 11a except

S. The various Buffalo centrifugal wheel designsn
the complete pillow block is assembled on
the shaft BEFORE lowering wheel and

on Pg. 9 show wheel rotation. If there is theme,$ shaft into position,
slightest doubt about correct rotation. please a .)e

contact the nearest Buffalo representative C.J2. Wheel and Shaft Into Fan Housing - NOT
the factory. *'" SPLIT

9. T,pe BL and BL Aerofoi! double width fanwa a. Place wheel and shaft into fan housing
have two <tngle whee!s placed back to back orff;y;;;: througn the fan inlet.
the shaft. After the first wheel is in position b. Place inlet bells or VIV's in position over

m..,

slide the second w heel onto the shaf t.
"

the shaft and bolt to housing,
10. Tap key into kenvay. Do not push the gibbead"^~s c. Mount bearings en their supports. align in-key flush with the hub. Tighten set screw over***"

key with only enough pressure to hold wheelC/D let bell or VIV with wheel, align bearings,
shim pillow blocks where necessary andin position while placing shaft in bearings. m :o tighten nuts on all bolts. (SEE BEARING52 "

11. Wheel and Shaft Into Split Fan Housing SECION AND ALIGNatEST SECTION.)a. Fan with Steeve bearings - Arr.1. 8. 9 and d. Tighten set screw in wheel hub over keyArr. 3 & 7 with independent pedestals. .- e
1. Bolt and hand tighten lower halves of 7.Q,c after final alignment and then tighten set

screw leading key in direction of rotation.
8bearing housing on its support. Placest.h

lower half liners in housing. PTJ. If a shaft seal is required. bolt assembly to
2. Lower wheel and shaft into housing. If wg fan housing. Make sure asbestos or felt seal

thrust collars are machined on shaft. be
seats itself around the shaft to prevent air

careful not to damage liner. It might leakage,
help to lower shaft to just above bear- am nousmoings, lift bearing liner up around shaft Yand lower into bearing housing.

3. Install oil rings, upper liner and top 7 2 W 'nt swints son sto. Ain
s.v Ass:sfos suists roa mow taw.half of bearing housings (keeps bearing q

M
clean).

4. If gasketing is supplied. tie all joint g- , - swan~ "

gaskets in place on lower fan hcusing. j- -

5. Lower upper fan housing into p's,ce andla
1

,
'

bolt up. Bolt inlet bells or VI\ which '

n saut snn natare loose on the shaft, to fan housing. .-

LN6. Adjust wheels and inlet bells for correct Valignment. Shim bearing housings, if /'necessary, and align sleeve bearings.
(See ALIGN > TENT SECION and BEARING
SECTION.) 14. If fan has VIV's, assemble main control shaft

7. After final alignment is attained. nuts and mechanism per assembly drawing. Check
on all bolts and set screws should be operating movement. (See VAntABLE INLET
tightened. Tighten set screw in wheel VANE SECIONp
hub over key first and then set screw 15. If outlet damper or inlet screens are required.
leading key in direction of rotation. bolt these in position to fan housing.

S. The bearing housing can be doweled to
16. Mount motor on its base and connect to V beltIts base if desired. (Buffalo Forge does drive or couple to fan shaft. Mount couplingnot supply dowel pins.) guard if required. (See SiOTOR SECi10N. Wb. Sleeve Bearings on Fan Housing-Arr.3 & 7.

BELT DRIVE SECTION and cot.'PLING SECTIONa1. Lower wheel and shaft into fan housing. 17. The fan is now ready to be connected into the
Bolt lower half of both inlet bells or system. (See the OPERATION SECTION.) If aVIV's to fan housing. Wood blocks can belt guard is required, this can be fastened tobe placed under the shaft to help sup. fan after system has been balanced.
port it while bolting inlet bells or VIV's.

- _ _ - - _ _ _ _ _ _ _ - - _ _ - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ __ _ _ - - ___ ____ __



. . . _ - - - _ . .

.

A_,,,._.,_

\

t \ ,D Ii WHEEL DESIGNSi
,in i

,' | | AND ROTATIONS"

f$ w- th .w -

TYPE 5 EL. L39(SLH). TYPE 6L.AfROFolt

L33(CLI. L25(DL) a L21(EL) AND MP
,

I

|

i\N -

l \\ -a ,i
y\g

.

Il
|

gg 4r +

/> Is
,

<i :> , .

Oh . h h'

Y M . M.., ,s.,.m W M.....,...._ W.
. .

WITH LL WHEEL CONE WHEEL,

4"
| #

j' \ * e
,

I e

}I

)
W.

.

- -g
J'n*a' Ta', w&alwr in

- a :
'

i '' '' ,'4'f""""
f I .

'^ " ' ' " * " " " '
{ p r n r m .c q T 0 "i, p 5 'i | l

V f ''' *L 8 {
J2 .. A ! ' ' *, #,$ I A '4 J. ')

t ',6 5d}},$iri5[2016
*

UW : :
1 8

1,

( 1 8 Is

|
/, | |

;

f I il ti f

|g | /,|
'

|| |#
yp

|| I /f/|$ /,/
g f/ ! ~ // /, #

|| ## /||* / f//'

b<; O - M -*. gg/ y +% w ,_
'FLANGE WNIEL

TYPES 2tt 8' VOLUME
PADDLE (SLA57) WHEEL ppgg

I w3*it.''N."?|: n * |'a'W

9-



.

ALIGNMENT
UNITS SHIPPED COMPLETELY ASSEMBLED erly with the inlets. In most cases, the lip of g
1. Level the fan housing on the foundation by the inlet bell or inlet cone should be even withshimming where necessary. Use a spi-it level or extend into the wheel inlet slightly. The

on the shaft or on a horizontal portion of the
housing (base angle). Tighten nuts on all proper wheel-inlet bell fits for 70 F air are

shown below. A fan for high temperature ap-
anchor bolts. plication requires compensation. See Page 12.

2. If fan is received with motor mounted, check s e a McMe kdade, W aretightness of motor hold down bolts. Also check a

coupling or V-belt drive alignment. (Refer to now ready to pour the grout. Anchor bolts
COtJPLING SECTION or V-EELT DRIVE SECTION) should be tight. After grout hardens, recheck

for finallevel and alignment of all components.
3. Spin wheel slowly by hand to see if fan whcci ,

clears the fan inlets. It may be necessary to If fan is on a steel foundation, you are ready
loosen wheel hub set screws and shift the for operation.
wheel on the shaft to locate the wheel prop-

TYPE L39(BLH), L33(CL), L25(DL), L21(EL) -
INLET BELL - WHEEL FITS Single & Double Inlet t2, tas t2s ui

itLMI (CLI 10 0 LILI LAP
5fZE liZ8 lf2f $!!! IN.

#AN
' '[NQU$ LNG

wNggt

Q'
'

343 43 443 49g g
ptANGg

400 445 490 540 MINLEf '

WNitt $125 IN Mll 445 4% S4 6. 1.
INLEf e I $1NGLE INLti'

243 g 490 540 600 660 %
II'E

hi270 % sa no ** '" s
}

|e-
- L-

',*y, .. 7. .o x.
j g,,

660 730 805 890 %, . ,
,,. ,,;

400 % a g, g 730 803 890 990 %
!' h

445 % 303 s,0 .s0 ions x*

{ .

E90 980 1085 1200 %- -

am M

- - 90 icas i2ce 1220 %

o ,; tes5 1200 1320 1460 %
4,- ,

-
730 % 1200 1320 1460 1615 %
803 M-

N 1320 1440 1615 1780 %
/ NQU$1NO

|'" 'i0' i .| l' !',
"'

g* .*= LA P

"o'u'' ~a F" !! Q @:"

''~~"''~a uso au 2ns - 4
'82' M rd h CtNfinuM i,es tirs - -

", ?TYPE BL & BL. AEROFOIL
'

1460 % T,,ANsNAngf.a '"' - - - ",

16is 4
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TYPE HVA W WHEEL

BELTED VENT SET

WITH MP WHEEL
-

.

| E^ INL11 FAN NVA CAD
; BELL HOUllNG $IZE IN C#4E5 MP INCHE5e

f

/ 12: % '{ FAN +C0 l '%
'

|

\ 122 a;,
. HOU$iNG- l 445 'M-

~

~{ 490 I 'bi;3 g,
340 ! Nl| 33i ,; ;a

'INLET ' ,
l' -- is 152 !i BELL 'e*--- " FAN $ HAFT 'li

. .. CENTERLINI
* d

le |i
112 % [|i

,

'i .: .

e4| "r % .|
p i

'
. - _

J ~~ '

CENTERLINE' I:

| |_.. $ HAFT

,
. D_i-

C --- - = N
* G AP 9 ,- GAP

'

TYPE OW - 0 PEN WHEEL TYPE MW & AW

STEEL ONLY

FAN GAP FAN | LAP
SIZE INCHES $1ZE | |NCHE5

17 N. 17 n
2i n , Ajy,*" 2i x.

. . . . . . ~ . . . .

Hdl[$'l'NG 23 33 [HC SSNG
'

'

.{. '/ 30 v. 20 x-

,, ,. ,, %

40 !& 40 %
E

45 s, e 45 3 '..
-

>

, 50 'sINLET' 50 ' . " . mgy . ,

55 !i | w $5 %
****"

8
~~~~ F AN $N AFT 60 N

, _ F AN SNAFT 60 '% -

CENTERLINE---- CENTERLIN E .. .

70 %,
- 70 "4

y - GAP -80 !i
* p TAP 80 !i

90 I?& 90 !i

100 1 100 '%

110 l'1 110 '%

IIIO Mh t Lfm
- * 5,, - 7-4 L, , _ . .

i; a j s . . !L..3 g r.Q n L7
.

.,. t

5} .
, *- 3 ...

. Ego %rEstan'ddrd Guffalo*,aps, the wheel position is indicated below:
. . . , ..

< :,

FAN TYPE - WHEEL TYPE CORRECT WHEEL POSITION

SMALL E & RE PADDLE

VEH PADDLE

VOLUME FLANGE / ADJACENT TO FAN INLET WITH
VOLUME CCNE A MINIMUM OF RUNNING CLEARANCE

VOLUME PADDLE

E FLANGE & CONE

I RE FLANGE & CONE

LAP VARIES WITH SIZE AND TEMPERATURE.
CB & R CHECK DRAWING FOR EACH INDIVIDUAL ORDER.
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MOTORS
After motor has been mounted, aligned and bolted B. Two Phase 3Iotors - interchange line leads.
down. wire to po'ver supply through a dinon- C. Three Phase 3foters - interchange any two*

nect switch, short-circuit protection and suitable line leads.
magnetic starter with overload protection. ALL .. rmal cperation of motors results m. temperaturej

-:3IOTORS should be connected as shown on name- nses according to motor insul,ation. The total
plate. Install all wiring and fusing in accordance ot r perating temparature tne:udes , ambient
with the National Electric Code and local re- temperature, plus motor temperature rise. The
quirements. motor rise ine:udes nameplate temperature rise,
Be sure power supply (voltage, frequency and cur- service factor allowance and hot-spot allowance.
rent carrying capacity of wires) is m accord with

MAXIMUM TOTAL OPERATINGthe motor nameplate.
All a-c induction motcrs will perfonn satisfactorily INSULATION
with a 10% variation in voltage, a 59 variation CLASS CENTIGRADE * FAHRENHEIT

in frequency or a combined voltage - frequency A 105 221
variation of 109. For motors rated 208 220 volts. B 130 ,,66c
the above limits appiv oniv to the 220 volt rating.

F 155 311
To select control for 208 - 220 volt motors. use
same amps for either 208 or 220 volts. H 180 356

If grease olugs are inaccessible, motor end frames The motor nameplate indicates type of insulation..

may be r'otated 90' or 180* to afford bett(r ac- As the hot-spot allowance is not measurable. the
cess. The main frame may be turned end-for-end maximum total operatmg temperature, must be
to shif t conduit box to 'the opposite side. The. reduced. Class A insulation is the,n suitalgF) on

le for
conduit box may be rotated to one of four 90 total measurable temperature of 90 C (194
positions' open motors. 95'C (203*F) on enclosed motors.
31ost motors are received with bearings lubricated Class B insulation is suitable for total temperature
and require no relubrication for some time depend- of 110 C (230'F) on open motors.115"C (239:F1
ing on operating conditions. HOWEVER - AL- on enclosed motors. If the motor feels hot, meas-
WAYS CHECK TO BE SURE 310 TOR BEAR- ure its temperature - thermometer against stator
INGS ARE LUBRICATED BEFORE START-UP. windings or by resistance measurement.
(See Maintenance Section on Motor Bearings.) Various motor troubles can be caused by:
TO REVERSE DIRECTION OF ROTATION 1. Iow or hich voltave." -

A. Single Phase 3fotors 2. overload - high temperature - drawing too#,
E 1. Shaded Pole rotation canhot be reversed un- much current.

less motor is constructed so that 3. armature unbalance - vibration and noise.the shading coil on half of stator 4. worn bearings - armature rubs against stator.
pole can be shifted to other half
of stator pole. 5. too much or not enough lubricant in bearings.

2. Split Phase interchange connections to sup- 6. commutator brushes on d-c motor worn or not
ply'of either main.or auxiliary seated under proper tension.
winding. T. loose hold down bolts - vibration and noise.

3. Capacitor all types of capacitor motors are 8. dirt in windings - high temperature.
reversed in rotation by inter- 9. Iow insulation resistance due to r%ture -%,,

s- _ changing connections to supply check resistance with a megohm meter
~

either main or auxiliary ("31 egger") or similar instrument employing-J
of, ding. a 500 volt d c potential. Resistance should readwing.3

4. Repulsion remove plate on motor end at least 1 megohm. If it is less, remove motorE

md. . bracket and turn bracket (hold- from service, clean and dry windings. A high*

ing brushes) in directionopposite grade insulation varnish should be applied to
to direction of existing rotation. the windings. before putting back in service.

, , , , , . .

C.

C.O USEFUL MOTOR FORMULAS THREE PHASE A.C DIRECT CURRENTslNGLE PHASE A.C i

.3...,.

KW HP = WATTS KW HP = WATTS __ KW
HP == WATTS _

.746 746 .746 746 .746p . _ _a
746

-

.,

MOTOR HP INPUT = E x I x PF MOTOR HP INPUT = E x l x PF x 1.732 MOTOR HP INPUT = Exig'
*

O '] 746 746 746
MOTOR HP OUTPUT = E x I x MEC- Ta MOTOR HP OUTPUT = E x I x PF x ME j MOTOR HP OUTFUT = E=l=PF=1.732=ME

746 1 746 746
f, t , ,,,*, FAN BHP INPUT = E x t x ME x DE

FAN BHP INPUT = E x I x PF x ME x DE| FAN BHP INPUT = E=i=Pul.732=ME=DE
% -. 746 746 746g . d., ,

. I bas E = VOLT 5 PF = POWER FACTOf ISO 85*v1 = AMPS .

ME = MECMANICAL EFFICIENCY (83 90Y . DE = DtlVE EFFICilNCY. OttECT QtlVE .100% V.EELT Otivt 95%
.

,; .
F AN tt AKE HotSEPowlt CAN BE P'GURED BY A POWER READING OF F AN MOTOR WITH A VOLT. AMP METit. CALCULAft THE APetOIlM ATE 8tAKEgy". *
hot 5tPowER. USING TittSE EQUATIONS:' * "

1. CoaRECTED FULL. LOAD AMP 5 = N AMFPLAff Flfit LO AS AMM N N AMf PLAff VOLTS'""*"
BitLD VOLIAGE R AhNG

2. APPtoX. P AN SMP = N AMEPLATE MP X f uO'OR O'f t ATING AMPS - uCTOS NO LO AD Aups v 05'
(COttECTED FUL..LGAD amp 5 - mOICI NG.LGAJ AMr5 x G.m

13
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. V-B ELT D RIVES
forcing. Do not roll belts or use a tool to force if

Fans shipped completely assembled have had belts over the grooves.
'

V-belt drive aligned at Buffalo Forge. Alignment
should be checked before operation. 4. Align fan and motor shafts so they are par-

allel. The belts should be at right angles to
1. Be sure sheaves are locked in position. the shafts. A straight edge or tant cord placed
2. Key should be seated firmly in keyway. across faces of sheaves will aid in alignment.
3. Place straight edge or taut cord across faces 5. Tighten belts by sliding motor in its base.

Correct tension gives the best drive effi-of driving and driven sheaves to check align-
ment. The motor and fan shafts must be ciency. Excessive tension causes undue bear-
parallel; with V-belts at right angles to the ing pressure.
shafts. 6. Start the fan and run it at full speed. Adjust

4. Start the fan. Check for proper rotation. Run belt tension until only a slight bow appears on
fan at full speed. A slight bow should appear the slack side of the belts. If slippage occurs,
on slack side. Adjust belt tension by adjusting a squeal will be heard at start up. Eliminate
motor on its sliding base. All belts must have this squeal by tightening up the belts.
slack on one side. 7. Give belts a few days running time to become

5. If belts squeal at start-up, they are too loose seated in sheave grooves - then readjust belt
and should be tightened. tension.

6. When belts have had time to seat in the If the shafts become scratched or marked, care-sheave grooves, then readjust belt tension. fully remove sharp edges and high spots such as
V-belt drive assembly can be mounted as follows:

burrs with fine emery cloth or a honing stone.
Avoid getting emery dust in the bearings.

1. Clean motor and fan shafts. Be sure they are Do not apply any belt dressing unless it is recom-
free from corrosive material. Clean bore of mended by the drive manufacturer. V-belts are
sheaves and coat with white lead or heavy oil designed for frictional contact between the groovesfor ease of shaft entry. Remove oil, grease, and sides of the belts. Dressing will reduce this
rust or burrs from sheaves. friction. ,

2. Place fan sheave en fan shaft and motor Minimum belt center distances are available on
i;
'

sheave on its shaft. DO NOT POUND
SHEAVES ON as this may damage bearings. request.

Tighten sheaves in place. Belt tension on an adjustable pitch drive is ob-

3. Move motor on slide base so belts can be
tained by moving the motor - not by changing

placed in grooves .of both sheaves without the pitch diameter of the adjustable sheave.
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BEARINGS - Assembly instructions
'

These general instructions cover standard types of 2. Determine type of pillow block and location of
anti. friction and sleeve bearings furnishad with fixed bearing.-

Buffalo Forge equipment. Detailed information on 3. Check all nameplates en fan for special in-
Q- sr>ecific bearings supplied with the fan are found structions.In the shipping envelope or can be obtamed from

the bearing manufacturer. 4. Mount baarings in pesm. .on on the shaft .m
1. Bearings should be inspected and thoroughlv ccordance with the parti ular type of bearing

cleaned if necessary. If a bearing is disas'- furnished. (See follcwing paragraphs.)
sembled, mark its parts in relation to one an- 5. The shaft should be clean and free from burrs

3other to avoid error in reassembly. Do not mix and other irregularities. Be sure bearing is not Jits parts with tnose of other bearings. to be seated on worn flat sections.

ANil-FRICTION BEARINGS l
1

FAFNIR LAK. RAK, LAO, RSAO AND SAO - FAFNIR SAOL - fixed and floating type ball |
' fixed type ball bearing pillow blocks. bearing pillow blocks.

,

'a. This type of bearing is always shipped as- 9
sembled and ready for installation.

b. Slip each bearing pillow block and locking
.

,N *
collar into position on the shaft. The locking y , , ,
collars will face each other on Arr.1,8,9 and .

_

10 and face away from each other on Arr. 2, [/[3 and 7. .:
c. Bolt pillow blocks in position on their mount- m

ing surfaces after shimming and aligning. %> "

They should be mounted so fan wheel and La AticNiNo RiNo os rtoAriNoshaft clear the fan housing. % scan,No uusi et tocArco

d. Slide locking collar agrJnst end of inner ring. ~' O CcNTRALLY IN HOUSING

Turn collar in direction af shaft rotation until -upacR stemoN
'

,

it grips shaft and inner ring. Tighten collar ssows scARisc rLoAmo,

with a drift pin. Tighten set screw or screws 4 d

e. T s LAK, RAK, LAO apd LSAO are pre- 5( lubricated and need no grease. Type SAO a- G
,

needs grease lubrication before startup. (see $A __ _).

MAINTENANCE SECI' ION - Lt*BRICATION.) X td-hg oF oVcRFLoW
'~

f. To dismantle, reverse this procedure. Be sure t-
d.w @

i

to remove burr on shaft caused by set screw E 'm )
sbo$s s"UR NBEFORE removing pillow block from shaft. C ' AJ

"
F XcD

A honmgy%one will remove burr. -

a. These pillow blocks are shipped with bearings
\ mounted in the housings but with locking

k b- , collars separate.

QQ*:t M' b. Remove end cover 2, gasket 10. plates 11 with
~

,.' ?
packings 7. Be careful not to damage gasketi

and packings.%

$ t.= c. Slide pillow block housing 1 with bearing 3
V3 and one plate 11 onto shaft. Position bearing

A .. ,$.- h.~ 5 points out.

,

* | or shaft making sure cam end of inner ringo-.

.%
% ! k- d. In order to position floating bearing in its%[. housing, measure collar projection "A" on-

,

c% '

~' ' ',- fixed unit and duplicate it on floating unit.

j' Q. D $" the floating bearing will automatically be
Since "A" is the same on both pillow blocks,

;
7 positioned in the center of the floating space.g

% g e. Bolt pillow blocks securely in position on their4
4-Jb - mounting surfaces after shimming and align-

, 'T ing. The outside diameter of shaft and housing~-;

. W i.. .
. bore should clear equally all around. Pillow

( Q g' h blocks should be mounted so fan wheel and,

b shaft does not strike any part of fan housing.'

f. Slide locking collar 4 into position against
bearing inner ring 5. Turn collar in direction,

of shaft rotation until it grips shaft and inner

15



. . . . . .. - - - .

.

- rint Tighten collar with a drift pin. Tighten g. Lowar shaft with bearing and adapter assem-
blies in'.o lower half of pillow block housings.

set screw in collar. Be sure multi.labyrmth seals are aligned with
g' Peplace ;acket 10, end cover 2, packing T and seal gmo . Bolt lower housing to bearing

[ late 11 on end cover. Bolt on end cover. mountine surface after shimming and align-
ing. Pillsv blocks should be moumed so fanh. Draw up screws holding plates just enougn to wheel and shaft do not strike any part of

,

hold packing rings snugly in place.
fan housing.

1. Then fill with oil in top cup 6 until overflow
cup 9 is full. Fill only when fan is not running. h. Position floating bearing centrally in lower

j. The SACL type can be converted to grease
housing. For a fixed bearing, position bearing
for insertion of "C" spacer which is inserted

lubrication. See Fafnir instructions when do- on locknut side (keep bearing flush with op--

ing this. posite side of housing).
k. To disassemble, reverse this procedure. BE 1. T!ghten locknut with a spanner wrench untilSURE to remove burr on shaft caused by the snug. Place soft steel or brass bar againstBEFORE removing pillow block

locknut and strike bar several times with asr t screw
from the shaft. A honing stone will remove hammer. Distribute blows around locknut by
the burr. rotating shaft. These blows drive inner ring

farther up on adapter sleeve and relsase pres-
LINK - BELT P LB - f.ixed and floating type sure on threads. Use spanner wrench to fur-
spherical roller bearing split pillow blocks. ther tighten locknut. Repeat this procedure

until desired amount of clearance has beena. The bearing is dipped in a preservative coat- removed from bearing.
ing at Link-Belt and does not have to be re-
moved as it is compatible with grease and oil.

BWING MNM MCM FROM MING SM L
b. Set lower half of split housing in position on

its mounting surface. If an oil cup is used be Pipow block Bearing Number uimmum unimumsenu numbersure it is assembled in p' block. inches

F%
' ) 6823 tnru 6828 22203tBK 22210LBK .0010 .0015

* 6829 thru 6844 22211LBK 22215LBK .0010 .0020/,
M mer- 2. . / 6845 thru 6868 22217LBK 22224LBK .0015 .00259c

..

893 thN 610 IOC5

68105 thru 68116 22238LBK 22240LBK .0025 .0040
~

g 68117 thru 66168 22244LBK 23056LSK .0030 .0050.

. .f-'
,

s
6923intu 6923 22209LBK 22310LBK .0010 .0015 g,

[M,[g"4/ '
)

6929thru 6944 22311LBK 2231SLBK .0010 .0020 .
>>

eel,

6945thru 6968 22317LBK 22324LSK .0015 .0025..b i'
' ,.# 6969 thru 6992 22326LBK 22332 LOK .0020 0030* ...

,

[g.- i j. Secure locknut by bending lockwasher tang
*

8 ,

-.,
d' _ j ,,

d) into locknut slot.
- ' mutn4 Mon:r#' k. Insert "C" spacer in fixed bearing base on

*
- *

sigM' _. e..,% locknut side.
? 2 il See

' '**"' M {.,
1. Lubricate bearings with grease or o . (LOCKWAsMin

uanwo
h .4 MAINTENANCE SECTION - LIJBRICATION.)i g.
#. 7,,,m. Replace top half of pillow block (cap). Makesure races are not cocked in housing before""'"ja^" *"* u urin- p tightening cap bolts.

s
stitva

. . ,

\
s(', , '3

LINK-BELT - P 2-300 fixed type ball and- o
"

1| J
P-B 22400 roller bearing one piece pillow block.
The mounting procedure is similar to FAFNIR

_

|y,h
type RAK and LSAO.

j ,

j .s ~

c. Apply white lead, thinned with oil, on outside sdiameter and threads of tapered sleeve and
face of locknut (helps in tightening adapter).

d. Assernble multi-labyrinth seal ring (if used)
adapter sleeve, roller bearing, lockwasher, j
locknut and second seal loosely and slip onto --df. n
shaft. 3y '

O .
,

e. Hand tighten locknut onto adapter sleeve as , '

tightly as possible.
f. Insert feeler gauges between outer ring and .. g

the unloaded roller on both sides of bearmg l
until snug fit is obtained. Record this figure.

- - . . _-- _ _ _ .- .-._ - - .. .
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BEARINGS - Assembly Instructions' '

1 Remove snap ring with screw drim
,

'

ARRANGEMENT 2 BEARING 5 4. Take bearing assembly out of housing. This*g assembly was origmally pressed into housing
i g and removing it might require you to take

'i> the whole pillow block or triped arm off the
fan shaft.

,

'''IENo|}jgj 5. Reverse this procedure to assemble.*
AR

. , ,

] &
. . ..

# TYPICAL ROLLER BEARING,

w

; 7 SKF- SAF Series 22500 or 22600 - fixed and. ,; .-

7 J. floating spherical roller bearing pillow blocks.. y .~ ' - .

- W' ,. ..,p_Q,.

~2 - LOCXNUT
.

##'t! . UPPER F TRIPLE $tAL
-

^ '"$ k*
g- MOU5 NG 5

w:- G- ? r; \
- - N.. w

" M A *W .g yaw guary-

M )')f3R_ 'QM
~ " ^~

'

;
-.* ;ky . y - - - ~

_.

, y

- -h
; towtR**

MOU$1NG

512 1 E's u SRG.'

I
mRR 2 agasino g,ggg, p

'ta G. HOU$1NG FITTING /

$ CREW

'S------- <" GREASEis
' . . , |+ \ !I 'RITAINER

'N
_ !h----I I Soytt,j The adapter mounting procedure is similar to the'"

c
- g1 LINK BELT roller bearing procedure.

SEAllNG CLEARANCE REDUCTION- - -

g

OVER N L ING INTE R EA NCf

m r;- .m r
rc av,- e s~

Both the pillow block arrangement and the tripod h[.: p" sji..
bearing arm use prelubricated Fafnir wide inner p., p):: .gj;..
ring bearings held in a Buffalo housing by a snap w. :J =c

ring and collar. Each bearing in the bearing arm
has a lubrication and relief fitting. Be sure to re- The above SKF pillow blocks are all of the adapter
move relief fitting plug before lubricating, mounting type. Sometimes the cylindrical bore
To disassemble: mounted bearing which does not use an adapter is

L Loosen set screw in collars. furnished. In this case, threads are cut on the
shaft to take the locknut. Refer to the specific ,2. Remove collar by rotating in direction op- mounting instructions of the manufacturer.

{- posite rotation. Remove burr caused by set
/screw. A honing stone will remove burr.

f
! Ek [ h .. ,

- . -

m * *O, Y N ! f d hk(}t Si ? 'gh$jihlulttiIlhl60t* "8 n

. . - . - . _ . - .-. . - . - _ . . - - - - - --_ -
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DODGE SLEEVE BEARINGS G

Ring oil sleeve baarings may be ambient air cooled j@j[Mh
below certain restrictions of ambient conditions, g q- > rA

, 7 p ./ ' 4 g*

speed, loading and temperature of air being han-
d;ed. Above these limits water cooling is required. | 1 ' : J %g
A circulating oil system is used abcve ring oiling p%

. , -
. 7

speads. '
To Assemble a Dodge Plain Sleevoil Pillow Block: h. k .

'R
~

1. Set lower half of split housing in position on i 3 Mog-wvits mountmg surface. The oil gauge and pipe A~
should be inserted in housing. ,

2. Place liner base in lower housing and oi"~" \
''

Frd;surface.
3. Lower fan shaft onto liner and bolt lower halk?9 above for opposite end of fixed bearing. AS-

housing to bearing mounting surface after ,;-m. SEMBLE TWO COLLARS on one BEARING
shimming and aligm.ng. Pillcw blocks shoukg~d only. Other bearing is floating type. Tap collars.

up to f ace of lower liner allowing a totai runningbe mounted so fan wheel and shaft do noC" '

clearance of .005" to .015" On 17/16" tostrike any part of fan housing., ,A slight ;

clearance is required between each sloe of liner".s 3-7/16" sizes only, liner cap is shorter than
and shaft. Clearance should be equal on the!. . .

'
lower housing and thrust collars should be

two sides and uniform along length of linera set to liner base.
4. Install oil rings making sure screws are secure" $. Unhook seal spring ends. Thread dust seal and

spring around shaft and into groove at end ofin joints. Rings must ba free to rotate on fan ~ r .'

shaft. Sizes 1-7/16" to 3-7/16" have one ting,g r- lower housing. Hook ends of spring together.
Sizes 3-15/16" to 12" have two rings.

3. Thrust collars, in fixed unit, should now beEd.,5. Oil liner cap bearing surface and place cap on
~

f n shaft. Oil rings must be free.
installed. Remove clamp screws and make sure S. Loosen plunger screw on upper half hous,ngi

cracked joint is clean. Place one half on shaft and place cap on housmg studs. bemg
with flinger groove next to liner base. RotateCfj (cap)meful not to damage dust seals. Tighten stud
it around shaft as far as possibie and piecem:w nuts and turn plunger screw down snugly.a

e

other half in position. Bring halves together at

joint and insert clamp screws. Check face tog === Tighten plunger screw lock nut.make sure there is no offset at joint, tap halvesowic2. Fill with oil to top of red circle in oil gauge.3,

(See LUBRICATION SECTIONJtogether and tighten clamp screws. Repeat
T5 F PL 5L EV Pt 5 LOCK 5 INSPECTION UNER SPUTCOVER

UNgt AP IN5PECTION PLUNGER SCREW CAP THRulf
PLUNGER COVER LOCK NUT- O LaR

SPLIT 5 IEW
MN DU57

O -- / gCCK N 4A yppyt A SEAL
A /

]- g,,gg HALP /# A'
SEAL

9 % H Alp HOUS.NG gQSPRING .\

QPM i HOU51NG g n C' "R|& - W ) "R|a*
L ?

'
W ~

/ LOWERCA E s* * ~

R ,
/L I HOUSING i";/ $EALh ; W[\- LOWit | \ M >P } =E

'

MOUSNG UNER M DRAWOIAN LINER ggg RgNg PlPE gg,~ yg gga ggggg Salt RING 5 PLUGPLUO SAll
1%" TO 34" SIZll,

~
"-

To assemble a Dodge Water Cooled Sleevoil Pillow G
!

Block, follow the above steps and also install
~

-

grommet and grommet washer. ALWAYS USE [
'

FLENIBLE IIO'SE CONNECTIONS - keeps bear-
ing self-aligning. Buffalo Forge does not supply
flexible hose. A valve should be placed in the drain a

return line to regulate water flow. Bearing is thus
,

'

kept full of water in case water valve accidently ^(
gets shut off. Let water discharge to an open .

*
funnel for visual inspection.
Regulate flow of water to max.100:P drain tem- [
perature. Too cold a jacket temperature is likely to ,

cause condensation inside the bearing casing with -
'

resultant water in the oil reservoir. kIn cases where bearings are subjected to freezing U , a
temperatures, compressed air should be available D Gto blow water out of sleeve jackets during shut
down.

18
__ ___



BEARINGS - Assembly instructions-

Dodge Weter Cooled Pillow Block (Cont.)
P ARTS FCP 1"4 * re 3' ." DODGE W ATER COOLED $LE! Volt PART5 Foi 3%. To 10" oo0GE w Aftp Cooitt $LifVCIL PILLOW EleCK5

INSPECTION Covtt*

"PLUNCER SCREW LOCK NUT LINit CAP IM8Vir Loc N 7
CoLLAs

$8AL b NES P

# {' oL A .

fril ,~H I n ln Ys.D.db--5*o",,"^o"$Pt1MG

ly i ii! IN"!!,'a* ~"!!!a?'

F Mo'U$iNGMoullNG >

ORAIN 9 Lit AL $PRIN(, ORAL

(LINER SA51 g|Nga RINo$
oit R No SA55 otOMMff PL ATE

G R o =* M ET
*

cw warER ** P t h, otoMMET
*Itai- u:/~#.' ' " ' " *"

- A onommer 3

/ y "

'[ A R >. [ '*W9= RWA ,
*

o.ou.ir Nur -- Sot * 5"55
c*"''

*

,,0ft ,1n ogh,ynno,'"lis'I "?" \ Q.t Nonommit . Aswan

oEcis ' "
oit uva

f I @ ' ""
ocoor n to r,. sAwe eso Co0'fiC||oN

''

Pin anasietiow'
q .

L-valve

Auxiliary seals can be fitted to one or both ends N
of the pillow block. These seals consist cf split
semi-steel plates bolted to the outer housing and enN
fitted wit!, an e.stia stamlaid seal. ? ==,,

,

f For higher than normal thrust loads. brqnze
4 thrust plates are used with the thrust collhrs. 0000' 2%. To io" 5^*c 880 A vatva

These are bolted to the liner ends and fit *pp Z
against thrust collars with running clearances as ( ,

.

!

indicated for thrust collars of Lubrication of Sleefj,. .^ l

Bearing Section. "* i . x'-

- hp ;o onN
Arrangement 2 Sleeve Bearing: y /_ ,L,xin, conn,C,,oN, _ t "^'"

These fan arrangements use a Dodge bronze
bushed fan and blower pillow block as shown. . , ' '
Pillow blocks are fitted with two bronze bushings

,

-

and T section oil rings. Steel thrust collars can be
t,,Y a% ,'adjusted from the outside. ;

These are shipped assembled with Arr. 2 fans. The QM I/ '' - 4

,

oil level must be checked before start-up. Add oil % i
'

only through oil gauge - NOT through inspec- ,,* s L Mg j
'

tion openings. W Ee |
'-

TDaisassemble an Arr. 2 sleeve bearing pillow S '

block: "M
1. Loosen wheel hub set screws and remove set

screw burrs on the fan shaft by honing. Put Pants son ocoon Ann. r suivt isAniNo Pinow stoCr
blocks under wheel, iNsnCrieN

& CoVits Nou$tNo ,CouAn
e , -

/ ggggwg2. Remove bolts holding pillow block - to fan
A ,. Jhousing. 1

-

j T $NAFTf d ,d.3. Remove shaft and pillow block from wheel.
. . J . ._ . _ . . __

s:At
,

4. Loosen set screws in pillow block locking lH e-Piston,

' = "'"*

'k
ycollars and remove collars. Remove set screw*

- ,

1 burr on shaft by honing.
5. Slide complete pillow block off shaft. ;-

' : 1,|| ;.; } .

'' * ' " *
-

'

; ottAn
'6. The bronze bushing can then be pressed out \ ,,,cyo,

of the pillow block. on cAvoi on n:No

19



FLEXIBLE COUPLINGS

A fan shipped assembled with coupling mounted
has the coupling aliened. Handling during ship- Jfo^,"oNom mn -

e
ment could throw it out of alignment. Check

- a- _ g'' 3"{55,
coupling alignment befcre starting fan. i

stergs jgapso ;c
COUPLING LUBRICATION Ig m
Check LUBRICANT BEFORE STARTUP. The

+i 7! {brcoupling should be oiled or greased the same as 7
% "sawother power equipment. For type and amcunt i b M

1

'

cf lubrication, follow manufacturer's recom-
j | (W || !mendations. (See .%IAINTENANCE SECTION on D

col *PLINGS r.
|310UNTING

'*'w'w"E'EuME "*'
"

--

If either coupling half has not been previously r, i ,9 ~fo
|

[(2 [u _
**' No * ** Vmounted on its shaft. the following procedure can mbe used: f refer to specific instructions found in

shipping envelope). .

,

--

1. Place coupling covers or sleeves over shaft H | H= T/
ends.

2. Insert keys. \
3. Install hubs on shaft with faces flush with

s

shaft ends. If they do not go on by light tap- yo"||f,o|! "fM,W,24..T,,
ping with a soft lead hammer, heat in water
or oil and position on shafts. position of the fan half of the coupling is deter-

4. Set motor at its magnetic center, if marked on mined when the fan sh and bear,ings are
II "4 ""Y "*02 00T7 0", aftshaft: otherwise find it (wa AXLs L '.IOVE- E 55I * "', wm usuauy-

NIENT below). With motor rotor on its mag- have to b,e made by moving the driver. When m
netic center, locate motor on its base with correct alignment the faces o,f the coupling should
coupling faces at proper axial clearance. be parallel and hubs concentric.

-.
,

Necessary clearance between faces of hubs is
shown on the fan assembly drawing or on the Dial Indicator 3Iethod
coupling manufacturer's instruction sheet. 1. Parallel alignment. Fasten indicator bracket

ANIAL 310VE)fENT on one hub with dial button contacting align."

.

ment surface of opposite hub. Rotate shaft on
If the driver is a sleeve bearing motor, its magnetic Edlich indicator is attached and take readings
center must be found before aligning the coupling u four points: top, each side and bottom. Dif-
halves to prevent the
against fan half couph, motor half from moving up

Arence between the two side radial readings
ng. To find the axial move- Wicates motor must be shifted sideways.

ment of the motor shaft: -Mfference between top and bottom readings
1. Run motor and notice how far shaft moves. "'dicates motor must be raised or lowered by

ding or removing the same thickness of2. Or. push the shaft as far as it will go into the
'ms under all four feet. Amount of correc-motor housing and mark a line on the shaft

Dn in each case is one half the differenceat the housing. Then pull the shaft out as far Mgween the two readings.as it will go and scribe a line. Half the dis-
tance between the two scribed marks locates

-

the sleeve bearing motor's magnetic center. \
If motor axial movement becomes a problem, a aYs d '

limited end float coupling can be used to limit canaan
this movement and keep motor near its magnetic AUGNMW
center. AC"Z1 gA ball bearing motor has its thrust bearing to "

_9 -yprevent movement.
-= )COCPLING ALIGN 31ENT - 9

.
.

Oq-_ g
Coupling alignment can be done by two methods.
(1) With a dial indicator or (2) with a steel
straight edge and feeler gage. The dial indicator Idmethod is preferred even with a flexible couplmg.

-

Increased accuracy is obtaired and the quantitative
re dings make it possible to determine exactly + *--- G A '
what shim adjustments are required. Because the I

20
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THER31AL EXPANSION

FLEXIBLE COUPLINGS
2. Angular alignment. Fasten the indicator

brackets on the hubs. Rotate both shatts in
c"i5'."80TCt SMAFT

""

unison so the four readings are taken between ,,y,,,,,
,y

I t /the same two points on the hubs. Adjust motor Wr -.

i_0 position until the same readmg is obtained all '~ I ~T-'
[>around coupling. This equalizes the clearance (I- 1 ,

cr gap between the hub faces.
I m

ANGULAR AtlGNMENT .

Et ,y 'S'i.to*l "C

th , . .

1. Turbines are usually set low by .001" per inchI from mounting feet tohi of turbine height-

centerline of turbine shaft. This allows for8 *-
"~~P expansion.

U 2. In cases where large motors are used, the
C j half coupling should be set low by a few thou-

sandths. When the driver heats up under op-g
-

erating conditions it will expand and bring theL _

coupling in line. A reasonable figure must beW assumed at the initialline up. A rule of thumb
is .001" for each inch of motor shaft diameter

Straight Edge and Feeler Gage Slethod. and no more than 4 thousandths.

Place a straight edge [.', s a dia.7sset motor lo by 02'at ia1. Parallel alignment.
across the coupling hubs. Raise or lower the 3. After fan and driver have been operating and
motor by shimming until the straight edge thermal expansion is complete, recheck cou-
lies bue at tcp and bottom positions on the pting alignment ankl correct if necessary.

:

hubs. Placing the straight edge on each side
of the hubs will align them in the horizontal

| p position. Shift the motor sideways to adjust
horizontally.

2. Angular alignment. The clearance between the
hub faces can be equalized at four points with
a steel wedge of feeler gage.

Hisasour soog] [stnaiont goosj

1 _J N___.

C / 3C d _2
,_

, _._<-

"

g OIIC TYPIt

RUlltt SUSHED OR PfM TYPE

& = % c- Cg
I-- M g

gg- ~~0 D. . .

p
3E ~-9 __) ,k

0-~ %(
; E - -

6 -

[i 4.(. ,
_, ,_

' eN Ei.

GEAR TYPt COUPLING ' ' ' -
F ALM CoutLING

s !?talCN N j
E001 T j

t .

[ a, a_

c-. s== -- -

; 4,
'

2L ,

AllONING VAttCUS TYPts oF COUPLINOS
CHICK ALL TYPts AT FOut Polit 10NS 90* APAtt AS 5HOWN 21
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VARI ABLE INLET VANES-VIV's
.

Variable inlet vanes regulate fan capacity through .TIEASI.~ RING 31AX. VIV OPEN POSITION
moveable vanes in the fan inlet. A linkage joins i

all vanes together causing them to operate in
unison when moving the control lever. 1. Loosen wing nut locking control lever to

quadrant.
The Vn' is completely assembled in the inlet bell
end adjusted for proper operation at the factory. 2. Lav straight edge er long bar across inlet.'

When the VR is installed at the job, site. It is 3. At right angles to this bar. extend another
ready for operation. SIake sure vanes will spin air straight edge into the vanes and lay it across
or gas in the same direction as wheel rotates. one vane's two edges. Any vane in the inlet

can be used.Operate the control lever to make certain the
vanes move easily from open to closed positions. 1. 3Ieasure angle between edge of straight edge

and fan shaft center line'This should be done BEFORE any inlet ductwork
or inlet boxes are attached to the fan which will 5. Sketch shows a counter-clockwise fan. For
make the VIV inaccessible. a clockwise rotating fan the 15' will be to the
VIV's operated manually have a wing nut which left of the center 1me instead of the right.
locks the control lever in position on the quadrant. 6. The maximum open position of the vanes must
Automatic operation is accomplished by connect. be 75* from a closed position to prevent ram.
ing a suitable control device to the VIV control ming. Stops are placed on the vanes at the fac.
lever. Double inlet fans include a connection shaft tory to prevent more than a 75* open position.
for operation of both inlets with one lever.
On some fans, in order to limit the horsepower, a NOTE: BL-Aerofoil vanes open 90* (Straight

edge across vane edges will be parallel to fanstop is used to control the maximum open position. shaft).Do not remove this stop.
DESIGN 5 - Vanes are cantilevered with the op-
erating mechanism inside the fan. They are easily

} L",*u'/"3NS l
serviced by removing the inlet bell which includes

4 _.h sg /
the VIV assembly. Each vane shaft is supported sreststeAiow Q ' /i , shv twn nnita b=hing:: :: p;7;;;d by ; 3;cc; 3;ggyg, " " " , , * ' , ,

*

{, ,

The area between the steel sleeve and vane shaft o' v'"8 t, ,,,,t,is packe,d,with graphite grease to prevent shaft cettygo, Ou/s'"Msa.reor Ac' "
from setzing. The vanes should be opened and (' J<closed frequently to give this grease a chance to

,,,,h , ,,,,
'

;
function - especially in dusty atmospheres. '

I

Units good up to 150*F operating temperature and " "^*

pg, y , Q p p;12" water gauge pressure. |

i.u ;rhite p.~q p , I
AIWiy'[fh..fC$g PN

6E O j ,6 ;i t .'!DESIGN G & 6A - Same construction as Design 5 ; .
except they use prelubricated ball bearings instead 2 4 y h, *" |-

cf the oilite bushings and steel sleeve. The Design
6A VIV has the operating mechanism inside the v..,s.% ry.. ..u. .
fan completely shrouded in a dust tight cover. yf';g;g=;*,,"| a'- ,cV

y' ,

,

Bearings for Design 5, 6 & 6A variable inlet vanes >

are prelubricated prior to shipment. 4
,

CONTROt *
t>

CONNECTING t!NKAGE & \
$NAFr ON 'm " -g' *

2 TA.-h_ etL7 Type "IIV" VIV
}

IN r AMS g
c.tr# - .

** The center rmg _. u t'

support with the . {^, ; ,

%. vgAgtE operating mech- ,

x !
'? ,. vanes anism completely. , gJ -

e -

out of the air \ ~ -y ,

\ L stream allowsCoNNECHNO

[f easy servicing of Jaltt 3. 4*^
i ,,.

h 'd parts.
-} _f-

tg .s

q
- .

/
~

$ ..
. The vane shafts rotate in NICE ball bearings ', I

''''"

/ M which are designed to run dry. DO NOT LUBRI-
QUADRANT CATE BEARINGS. The vane lever assembly should

be greased occasionally through its Alemite grease I
i

fitting. |
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OUTLET D AMPERS

DESIGN 6 - This damper design has a welded

'() [ 1h structural steel channel frame with the l'!adeg suuart

D y h',''A" shafts mounted in FAFN!R double grease shie'ded,C' < -D

6 . -,9 6 ,, . permanently lubricated, ball ber.rmgs er equal.
N - ( g1 $l ,' h ji - Good up to 250:F with the standard grease. If

p 4%i $ ,| bearings are pennanently lubricated with a sili-? ? . 45 ,

f[i.4 !^kg
.

f i cone grease, the damper may be operable up tob'j[ j ps. [j'y
*

| 450:F.t v. .y. v

L - db , ll' '

hg g .| .
a -" "^ * "

L% hS DESIGN 7 - This damper uses cast iron sleeve* '

3 Bgg i j bearings set out from.the welded structural chan-
nel frame by spacers containing two rings ofg.

'
| .j!

,
. .

t .

braided asbestes packing. Good up to 600*F.( ,, ,
,

N Bearings for Design 4, 5,6 & 7 dampers are pre-* "

; P lubricated prior to shipment.
' '

_ ' 5&M
_ .- LINEAGl$

?
'

,

|2 Ng BELTED VENT SET DAMPERS
| UM This back draft damper uses felt lined aluminum- - . -

blades in an extruded aluminum frame. The blade
Dampers are furnished in separate channel section shafts rotate in nylon bearings. Dampers are either
either structural or fabricated. It it best to closa gravity, =c cr or hand cperated,
the damper when installing to prevent damage to

g the damper blades. ,7,,

The damper blades and linkages are pre-set to giv I [ '

,

d $ g, |a tight fit between blades when the damper is u
|

closed. Check the damper operation to make sure j , o j
~all the blades operate v ithout binding. I

'

:

Dampers operated manually have a wing nut s a .

'which locks the control lever in position on the .; :.
'

quadrant. Automatic operation can be accom- i ||
plished by connecting a suitable con:rol device to '

the control 'ever of the damper. ,g
s , , , . .

t *
*

. .)M . ,
-

; .f.
'

,

h ;, p4W g,
t- ! 4DESIGN 4 - uses NICE series 500 ball bearings h'

(or equal) on the blade shafts and a fabricated W ' ~ <(
'

,.- ,,

steel frame. This design good up to 200*F operat- , , ;.. -

'

ing temperature and 6-3/4" water gauge pressure. W k,

The blades will open or close in opposite direction 1 ~
~

,

to the adjacent blade - Paraflow type. '

,

,

! r
I

.
)*D

.,

*
, . .
.

{. DESIGN 5 - same as Design 4 except in heavier o j,.
"construction. Good up to 200*F operating tem-

-
-

'

perature and 12" water gauge pressure. # * s, -

23
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5?tCIAL - $PfCI AL - Wl?H % *

BOXSTUFF | W ATit COOLED GatAst 2:N3| "Y g
amumme +

A stuffing box prevents air or gas from leaking g' p-

out through the fan housing shaft hole. casAfs 7. we'u's7so EMj
It usually h2s 4 rows of packing or 3 rows of v g i

!;i ; /
3 'packing and one grease lubricated lantern ring. s,g,;5, \/ , . ,

In either case, the box is packed before shipment i ; n";' : Uand grease added in stuffing boxes supplied with b . : it: , ) (
'

The standard packing is either Johns Manville ( -. :! W -
Ia lantern ring. v g-

iitd! 0#250 graphitized braided asbestos square packing
'

nuts 2 FM: -y n",',%
ou,3

or Johns Manville 350 plaited square packing with
lead ribbon and asbestos yarns. Both good up to NW RINQ

3600 RPM and temperatures to 500'F. A metallic waren

C$"/ u'es" 5'"lSu"siw?* STD SiWFING toXSpacking is used above 500*F. Replacement packing
material may be obtained from Buffalo Forge.
BULK PACKING SHOULD NOT BE USED. -j -

If the fan is to be shut down for a considerable M,,u ,,,, ouuo
time, the packing should be removed from the gSHAFT Nuts g

j% 1
( jiiii

stuffing box and the shaft and box thoroughly
-

7

shaft seizure; keeps the wearing surfaces in good 0 ,i!!; - h
,1cleaned and slushed with a protective coating. This

eliminates any possibility of pitting action and g
-

1
-*

:

condition. 5 _. J.
h _ no'u's"noouNoPACKING BREAK-IN i u

It is essential that the packing be put through a 't ~i j f,go,;53 __ H _
>

stumwo sex /break in period. 5rumno sex
1. Check clearance between housing stuffing box wousino , ,

and fan shaft with a feeler gage. The shaft 2. Clean off any nicks or score marks found on
must be centered m the stuffing box. the shaft.

2. Check grease in the grease cup when a grease 3. Clean up the stuffing box housing.
ring is supplied. Use a good grade of soap type 4. Clean the channels and holes of the lantern
packing grease. ring.

3. If stuffing box is water-cooled, connect flex- 5. The new packing rings should be cut to .)
ible water line with valve in dratn return line the proper length so ends come together but

,

to regulate flow. Let the water discharge t do not overlap.

ow ater flo ing. Adjust water o o suit 6. B,egin by installing the first ring. Grease or
oil should be smeared on the I.D. of the ring

conditions' to allow easy entry into the box. The entire
4. Tighten the gland nuts finger tight. The pack- ring could be immersed in oil before installine

ing should not be so tight that the shaft can- if desired. Start by installing one end of the
not be turned by hand. ring and bring it around the shaft until it's

5. Start the fan and run for 15 minutes. If the completely inserted in the stuffing box.
stuffing box gets too warm or you see smoke, 7. W th the aid of a split bushing, push the pack-
stop the fan and loosen the gland. ing to the bottom of the box. Seat the ring

6. If the gland cannot be loosened further, take firmly by replacing the gland and taking up
one row of packing out of the stuffing box on the bushing. Seat this bottom ring hard,
and coat it with light oil. Replace the gland because this first ring does most of the sealing.
and bring to finger tightness. Run the fan for 8. Repeat this operation with each packing ring,
a few hours until you can take up on the making sure to stagger the joints 90' apart.
gland. Then replace the packing ring. 9. If a lantern ring is used, be sure it is properly

_ Make periodic inspections of the stuffing box. positioned under the grease hole in the box.s.

REPACKING A STLTFING BOX 10. After the last ring is installed, position the
1. Clean out the old packing including that below gland and take up bolts finger tight.

the lantern ring. Flexible packing hooks are 11. Now run the fan and follow Steps 1-7 in

H E AT S L I N G E R 50 f.; m . ' . . ' lii, , In above.kh!Y
available for removing the packing. Packing Break

m .m ., - ____

[ YN{Y
'

'~

A heat slinger is a split aluminum or steel rotor )
- 1

' h 1 )
used on high temperature applications to help ,

ikeep the bearings cool.
'

They are easily assembled by placing both halves ,j ,

over the shaft between the fan side pillow block <_ .N

and fan housing and bolting together. The assem- 6y61 '

bly drawing shows their proper location. = -
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BUTTERFLY VALVES - Thsse sinsla vans daviess contre * thz flew of thz air much ths soms way as ths VIV. Thsy con
be controlled by a hand lever, hand wheel, ch=in wneel or cnoin laver. Thsrs are no points to tubricats on these valves.
If used in a dusty atmosphere, it is advisable to open and close the velve disc once in owhile to keep shaft seals
from binding.
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ORDERING SPARE PARTS
8 SHAFT - be sure to indicate type and make'

* Contact the local Buffalo Representative or the of bearings used. Length and loca-
factory and supply the following information: tion of shaft extensions are also

required.
1. Fan shopordernumberstamped on nameplate. BEARINGS - the following information should
2. Fan size and type stamped on nameplate. be indicated when ordering various

types of bearings:
3. Fan arrangement.

Anti-Friction Bearings
4. Description of part required.

1. State whether ball or roller
5. Pattern number if part is a casting. 2. 31anufacturer

3. Size and number6. Special paints or coatings. 4. Fixed or floating
The particular fan parts lists attached to this 5. Parts required
manual will be useful in ordering. Arrangement 2 Bearings

1. State whether ball or sleeve type
HOUSING - does not include side plates if it is 2. Size

adjustable discharge. It does not in- 3. Parts required
clude inlet cone, vanes or bearing
supports if it is non-adjustable. Di- Dodge Ring Oiled Sleeve Bearings
rection of discharge should be in. 1. Sizedicated if a non adjustable dis-

2. Babbitted or bronze sleevescharge housing is ordered.
3. Plain or water jacketed

WHEEL - be sure to indicate direction of ro. 4. Whether fixed or floating
tation of fan and type of wheel 5. Parts required
(flange, cone or paddle) and the-

operating speed. If the wheel is the RECO)DIENDED SPARES
back plate t,ype. specify whether i V belts on V belt driven fanshub location is internal or external
to the backplate. The bore and key. 2. Fan bearings
way dimensions are also required. 3. Wheel (s) and shaft

25
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O P E R ATIO N-

BEFORE STARTCP*

should be sealed to prevent air leaks. All
1. Fastenings - all foundation ' olts. wheel hue aebris should be removed from ductworkc

set screws and bearing lockmq collars must and fan.
be tight

c. . Dampers and VIV's should operate f reely and
2. Accew doors should be tight and sealed. blades close tight!:. Adjust linkage to close

any open blades. All dampers and VIV's
'3. Bearings - check bearing alienment and make should be partially closed during starting

~

certain they are properly lubricated. Crack periods to reduce power requirements. This is
the water valve to water cooled bearings. particularly important for a fan designed for
\ lake sure there are no water leaks. See high temperature operation being "run in" at.
' BEARING SECTION of this manual. room temperature or at appreciably less than

design temperature. When air is up to tem-
-1. Couplings must te in alignment and lubricated perature. the damper or VIV may be opened.

if required. Completely closing dampers could cause the
fan to run rough.

5. Fan wheel - turn over rotating assembly by
hand to see that it runs free and does not
bind or strike fan housing. If wheel strikes
housing, the wheel may have to be moved on START UP
the sht.ft or the bearing pillow- blocks moved
and re shimmed. Check location of wheel in 10. " Bump" the motor or turbine to check for
relation to fan inlets. Be sure fan housing is proper wheel rotation. The driver should be
not disterted. See ALIGNSIENT section. started in accordance aith manufacturer's

recommendations.
6. Driver - check electrical wiring to the motor.

See 3IOTOR section. Connections to a steam 11. Fan may now be brought up to speed. Watch g

turbine should be made according to the for anything unusual such as vibration, over-manufacturer. heating of bearings and motors, etc. 31ulti-
speed motors should be started at lowest7. V belt drive must be in alignment; with belts
speed and run at high speed only after satis-at proper tension. See V BELT DRIVE section.
factory slow speed operation. Check fan speed
on V-belt driven units and adjust motor

S. Duct connections from fan to ductwork must sheave to give desired RP.TI. Balance system
not be distorted. Ducts should never be sup. by adjusting dampers or VIV's.
ported by the fan. Expansion joints between
duct connections should be used where expan. 12. At first indication of trouble or vibration, shutsion is likely to occur or when the fan is down fan and check for difficulty. See FAS !

<

mounted on vibration isolators. All duct joints TROUBLES / CORRECTION section,

c., M i k

,,.er1Ih.4y a.
YD h

' '

\,o,k { h b ,.
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L' FAN EALANCING-
1

b. '

c can and blower wheels are balanced statically heel of the wheel blade opposite the heavy
i and dynamically by the factory and. if undam- side-ISO degrees away from the center mark.,

; aged. should rec;uire no further balancing. Fans
~ 6. ''C'' shaped or hairpin type clips can be usedshipped completely assembled have had a runnmg as trial weignts; being made from sheettest to check oalance. metal or bar stock. Wei:; hts should be made

Before any attempt is made at balancing, check so they can be forced on the heel (inside) ;
<

other causes of vibration or unbalance as listed of a wheel blade where they will not fly'off.
in the FAN TROUBLES / CORRECTION section. For double inlet fans, it is a good idea to make<

,

Portable initruments are available that will in. Clips in. pairs.
j dicate vibration displacement in mils (1 mil = 7. Size of weight will be determined by length

j|
0.001 indhes). The following table can be used as of lines on the shaft. Short lines will indicate
a guide to determine when a fan is operating with fan badly out of balance and a larger weight

I foo much vibration: TAet.E i should be' used.

FAN 8. After the trial weight !s placed on the heel of
| YSgD SMOOTH' FAIR ROUGH the blade, run the fan again and rechalk theROUGH

shaft. If the scribed lines are longer and the
600 2 mHs 4 mils 8 mas 15 20 mils center of the lines have not shifted from the1

f 900. 1.5 2.75 6 8 10 ones scribed initially, add more weight on
1200 1.0 2 4.5 68 the same blade and run again. Repeat testt

1800 0.75 1.5 3.5 57 runs with varying weights until'the lines are
4

scribed all around the shaft. A balance willThe fan can also be balanced bv a trial.and-error,

method. This is done by chalkir$g the motor shaft then be obta, ed.m

; on Arrangement 4 fans and the fan shaft on other 9. If the center of the lines shift from that
arrangements, scribed initially, move the weight forward or

i Chalk the shaft as follows: backward to the next wheel blade. so the
. center mark (heavy side) will not move from

|-( 1. Bring the fan up to highest operating speed. its initial position. Afove weights less than 90
| If the fan and motor and bearing base are on if vibration decreases. Move weights 180 if

vibration isolators. place blocks under the fan the lines remain in the same original position
,

to make the isolators unoperative. The fan but vibration increases. When lines return to
J must be rigid while checking balance. the original position, increase the weight until
; 2. Clean the shaft by holding piece of emery balance is obtained.
; cloth against rotating shaft at the housing on 10. If the weight is too great. the center of the

the drive side of single inlet fans. Double inlet I nes will shift 180 from the initial run. Re-4

1 fans must be chalked on both sides of the fan duce weight until balance is obtained: chalk
and balanced as if two separate wheels. line scribed all around shaft.

t 3. Hold a sharpened piece of chalk or soapstone
so the point just touches the rotating shaft. 11. When the position and amount of weight are .

The chalk will scribe a line on the shaft, the established, the trial weights, or equal weights.
. may be welded or riveted to the wheel, pref-length of h.ne mdicatm.g amount of unbalance. erably on the outside of the flange or back-'

3 or 4 lines should be made so an average can plate. The weight of the weld bead or rivets
be taken. The chalk must be held firmly, so it should be taken into account.'

will be touched only by the high spot, not
12. If chalk marks extend all the way around theallowed to " ride the shaft. When there is -

unbalance. the shaft will be forced to deflect shaft but considerable v.bration persists. ai

outward by the unbalanced weight. producing weak foundation or loose bolts might be the
the highspot. trouble.

4. Stop the fan. A fan handling clean air should not need balanc-
j ing once it is balanced. Dust build-up on fan blades'

5. Turn wheel by hand to see how long and or wear can unbalance the fan. Periodic inspec-
heavy the scribed lines show. Mark the center tion of the fan should be made to determme

j of the lines and place a trial weight on the amount of dust build-up or wear..

1r M | 1,i
:

$ b . - pd .a - a n 9
.-

'

lH h : .jD% N id t
'

131Udid n'at % i
:

27
:

_ _ __.--- _ - . _ _ . _ _ .__,_ _ _ _ __. _ _._ _-_ _ _



T -
.

i.

MAINTENANCE
-

1. A definite time schedule for inspecting all GREASES: ESSO Fibre Grease C -rotating parts should be established. The fre-
ESSO Standard Oil Co.

quency of inspection depends on the severity of .

operation and the location of the equipment. Atlantic Lubricant =17 -

2. Fan Bearing and flexible coupling alignment Atlantic Refining Co.

should be checked at regular intervals. Mis- Shell Alvania Grease 2 -
ali;nment can cause overheating, wear to Shell Oil Co.
bearing dust seals. bearing failure and un- Litholine Multi-Purpose Greasebalance.

Sinclair Refining Co.
3. Fan Bearings should be lubricated at regular

intervals. Periodic inspections will be neces. Marfak el Grease -
sary. If oil lubrication is used and the oil The Texas Co.
becomes dirty or cloudy, it should be drained This grease list is far from complete. Equiv-
and the bearing flushed with mineral oil, alent lubricants by other manufacturers
Drain the mineral oil and add new lubricant. can be used.
If grease is used and the grease is breaking
down, flush the bearing out and re-grease t To re lubricate, remove both lube plugs (only
13 full. See section on Bearing Lubrication Fm Wig - oh pM is a pease
& Cleaning. f tting) and add lubricant until excess runs

4. Bearings on high speed fans tend to run hot - out lower opening. Replace lube plugs.

50: to 75' above ambient. Do not replace a Other flexible couplings such as Thomas d.ise-
bearing because it feels hot to the touch. Place ring. T. B. Wood's rubber insert. Poole's rub-
a contact thermometer against the bearing ber insert and Buffalo Forge's rubbar buchad
pillow block and check the temperature. c uplings do not need lubrication. Rubber
Ball or roller bearing pillow blocks can have bushed couplings should be inspected for wear

total temperatures of 165:F (74'C) and ring of pins and bushings.

oiled sleeve bearings may go up to 150*F 6. Foundation bolts and all set screws should be ),,
(65.5 C) running temperature before the inspected for tightness.
cause of high temperature be investigated.
Water cooled sleeve bearings will run satis- 7. Fans should be inspected for wear and dirt
factorily up to 110'F (43;C). periodically. The wheel might have to be

cleaned. A wash down with steam or water5. All metal coupline such as Falk Steelflex. jet is usually sufficient. Cover the bearings so
Fast gear type and Waldron gear type cou- water won't enter the pillow block. Dirt piled
plings require periodic lubrication inspections. in the housing should be remcVed. Fan wheels
Lubricant should be maintained at proper having badly worn blades should be replaced
level and be free of contaminants. Crease is or rebuilt. Where wear is severe in spots, the
recommended for operating periods exceeding worn places may be built up by welding, but
six months. If oil is used re lubricate at six be careful to prevent heating distortion. Re-
month intervals for normal operation. Other built or repaired wheels require carefut bal-
conditions such as very slow speeds, ambient ancing before. being returned to service. See
temperatures above 150:F and severe environ. Fan Balancing section.
ments should be referred to the coupling man-
ufacturer for specific recommendations. e wear,a nment

In the absence of coupling manufacturers and proper belt tension. Replace belts when

lubrication instructions. the following can be necessary with all new belts. New belts will

used for noiTnal conditions with ambient tem-
not work properly in conjunction with used

peratures below 150:F: belts due to difference in length. Always use
matched belts.

OILS: Use a mineral base oil having a vis- 9. If excessive vibration or bearing temperaturecosity no lighter than 150 ssu. occurs, it might be due to unbalance, mis-
Gear oil SAE 140 or 8AGMA alignment, loose belts, poor lubrication, dirt
oil is suitable. build-up on the wheel, etc. DO NOT PERMIT ij

s

VIBRATION.

j 9 f N UU bY!
{ffhbdO5 d OI''28



-_ _ _ _ _ _ _ _ - - _ _ _ _ _ _ _ _ _ _

'

MAINTENAN CE (CO NT.)
'

10. Pepainting of exterior and interior parts of back of bearing 13 full with ball bear-
- fans and ducts will extend the service life of ing grease.g
3 the installation. Select a paint which will with. C. INTEGRAL HORSEPOWER BALLstand the operating temperature. For normal BEARING MOTORS -temperature, a good machinery paint may be

used. If moisture is excessive or if fans are 1. Motors having pipe plugs or grease fit-
exposed to the weather, bitumastic paint is tings should be re-lubricated while warm
suitable. Corrosive fumes require all internal and at stand still. Replace one pipe plug
parts to be wire brushed, scraped clean and on each end shield with grease fitting.
repainted with an acid resisting paint. Com. Remove other plug for grease relief.
petent advice should be secured when cor. Use low pressure grease gun and lub-
rosive fumes are present, ricate until new grease appears at

grease relief. Allow motor to run for 10
11. S.ever run the fan at a higher speed than it minutes to expel excess grease. Replace

was designed for unless you check Buffalo pioe plugs.
Forge first. The higher speed may be over the

'

critical speed of the rotating parts, causing 2. Motors not having pipe plugs or grease
severe damage. Also, the power required by fittings can be re-lubricated by remov-
the fan may increase enough to overload and ing end shields, cleaning grease cavity
burn out the motor, and refilling 3/4 of circumference of

cavity.
12. Re-grease or lubricate motor or turbine bear-

3. Recommended re-lubrication intervals-ings according to the manufacturer's recom.
general guide only.mendations. DO NOT OVER LUBPICATE.

Motor manufacturer's lubrication recom. MOTORS ONLY

, mcndations are printed on tags attached to'

STANDARD SEVERE DUTY EXTREME DUTYthe motor. Should these tags be missing, the HP
DUTY 24 HR. DAY VERY DIRTYRANGEfollowing will apply: 8 HRS. A DAY Dirty, Dusty High Ambients

A. FRACTIONAL HORSEPOWER SLEEVE
1% 7% 5 yrs. 3 yrs. 9 mes.BEARING MOTORS -
10 40 3 yrs. 1 yr. 4 mos.

1. Under normal operation at ordinary
50 150 1 yr. 9 mos. 4 m os.temperatures and clean surroundings

after 3 years of service. Then lubri- 4. These ball bearing greases or their
cate annually with electric motor or equivalents are satisfactory for ambi-
SAE 10 oil. ents from -15*F to 130 F. For motors:

2. Under continuous operation at higher Mobilplex EP =1 - Socony Mobil Oil Co.
temperatures Ibut not to exceed 104:F A1vania grease =2 - Shell Oil Co.
ambient) after one year of senice. Then

Andok B grease - Esso Standard Oil Co.lubricate annuall'y with electric motor
or SAE 10 oil. Prestige 42 grease - Sun Oil Co.

B. FRACTIONAL HORSEPOWER BALL 13. Blow out open type motor windings with low
BEARING MOTORS - pressure air to remove dust or dirt. Air pres-

sures above a0 psi. should not be used as high
1. Under normal conditions, ball bearing pressures may damage insulation and blow

motors will operate for five years with- dirt under loosened tape. Dust can cause ex-
out re lubrication. Under continuous op- cessive insulation temperatures.
eration at higher temperatures (but not
to exceed 104 F ambient) re-lubricate 14. Make certain motor is not overloaded. Check
after 1 year. To re-lubricate where amps wi*.h nameplate.

.

motors are not equipped with pressure 15. KEEP MOTORS DRY. Where motors are idle
fittings, disassemble motor and clean for a long time, single phase heating or small
the bearings and housings thoroughly. space heaters might be necessary to preventh Repack each bearing and fill cavity in water condensation in windings.

i r e. , m, m. m., , m nM. M!i, t!
r,f y ( ye3 g. 3 m m ..

5
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FAN TROUSLES / CORRECTION
.

.

In the event that troub!e is experienced in the field. listed below are the most common fan difficulties
These pomts should be checked :n order to pre.ent needless delay and expense of factory service.

1.
CAPACITY OR PRESSURE BELOW RATING

Total resistance of system higher than anticipated.
a.
b. Speed too low.

Dampers or variable inlet vanes not properly adjusted.
c.
d. Poor fan inlet or outlet conditions.
e. Air leaks in system.
f. Damaged wheel.
g. Incorrect direction of rotation.
h. Wheel mounted backwards on shaft.

2. VIBRATION AND NOISE

.Tlisalignment of bearings. couplings, wheel or V-belt drive.
a.

b. Unstable foundation.
Foreign material in fan causing unbalance.c.

d. Worn bearings.
Damaged wheel or motor.e.

f.
Broken or loose bolts and set screws.

g. Bent shaft.
h. Worn coupling.

i. Fan wheet or driver unbalanced.j.
120 cycle magnetic hum due to electrical input. Check for highor unbalanced voltage.

k. Fan delive, ring more than rated capacity.
1. Loose dampers or VIVs. ))

Speed too high or fan rotating in wrong direction.m.

Vibration transmitted to fan from some other source.
n.

3. OVERIIEATED BEARINGS

Too much grease in ball bearings.a.
b. Poor alignment.

Daraaged wheel or driver.c.,

'

d. Bent shaft.
e. Abnormal end thrust.
f. Dirt in bearings.
g. Excessive belt tension.

4. OVERLOAD ON DRIVER
a. Speed too high.
b.

Discharging over capacity due to existing system resistance beingloder than original rating.
Specific gravity or density of gas above design value.

c.
d.

Packing too tight or defective on fans with stuffing box.
Wrong direction of rotation.e.

f. Shaft bent.
g. Poor alignment.
h. Wheel wedging or binding on inlet bell.
i. Bearings improperly lubricated.
j. 2.lotor improperly wired.

G y. ( hxl'_ rt
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LUBRICATION OF ANTI-FRICTION BEARINGS
.

Eearings on assembled Lns receive their initial lubrication at Buffalo Forge. Searings shipped separate
from the fan or as replacements are almost never lubricated before shipping, except pre!ubricated types

g such as the Fafnir RAK. When there is the slightest doubt, the safe practice i.e to assume that the bear--

in; has not been lubricated. For lubrication type refer to page 32. ,

GEEASE LUBRICATION

For grease lubricated ball or roller bearing pillow the sight gauge. Oil cup must be on down side of

block, a good grade of grease, free from chemically bearing rotation.
or mechanically active material should be used.

When not possible to stop fan to check oil level or

These greases are a mixture of lubricating oil and add oil, an operating oillevel must be determined.

a soap base to keep the cil in suspension. They With oil at proper levei, start and run fan until oil

have an upper temperature limit where oil and temperature stabilizes. Then mark operating oil

soap base oxidize and thermally decompose into level on indicator. The minimum safe operating
oil level is 1/8" below the established operating

a gummy sludge.
oil level.

Separate lube data sheets list the lubricant in-
stalled at the factory in the particular bearings When the oil has been changed or on initial start-

furnished on your Buffalo fan. For best results, up of the fan, the unit should be brought up to
use the same grease when relubricating.Olixing of speed and then stopped so the oil level can be re-

different lubricants is not recommended. If nec- checked. Then the fan can go into regular service.

cessary to change to a different grade, make, or
type of lubricant, flush bearings thoroughly before A separate lube data sheet for your fan lists ree-
changing. Regreasing will vary from 3 months to ommended oils (or equivalents) for normal oper.

a year depending upon hours of operation, temper- ating conditions. Frequency of oil additions or

( ature and surrounding conditions. Special greases changes depend primarily on the speed and tem-

may be required for . dirty or wet atmospheres perature at which bearing operates. Deterioration
(consult your lubricant supplier). of oil is caused by heat, oxidation, catalytic re-

actions and dirt or water contamination. There-.

When grease is added, use caution to prevent any fore, periodic oil changes must be made. Oil
dirt from entering the bearing. The pipe plug or changes should be made when the oil becomes
grease relief fitting should be open when greasing dirty or cloudy.
to allow excess grease to flow out. The pillow block For unusual operating conditions such as ex-should be about 1/3 full, as excess grease may tremely dirty or wet atmospheres, consult yourcause overheating. Use low pressure grease gun.

a = ,, Aubricartt supplier ia
P'. 5 3
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Frequencyo[Relu'iification:j {2 tOIL LUBRICATION

Oil lubricated ball or roller bearings should use The frequency of relubrication to avoid corrosion
mineral oils, free from water sediment, acid, resin and to aid in the purging out of any solid or liquid
and other substances not derived from petroleum contaminants is difficult to establish as a hard and
products. Where possible, the viscosity at the op- fast rule since it can vary considerably for various
erating temperature should be at least 70 Saybolt types of applications. It is advocated that the best
Universal Seconds (SUS) for ball bearings and approach to the frequency of relubrication is for
100 SUS for spherical roller bearings. Information the user to conduct an experimental test program
regarding change in viscosity should be obtained where possible for his particular type er piece of
from the oil suppher. equipment or obtain this information through ac-

cumulation of field experience. This experimental

f Oil lubricated bearings have an oil sight gauge phase can be accomplished by relubricating the

C or oil cup attached to the pillow block housing. bearings at pre-established intervals and observe
With fan stopped, add oil until level is 1/4" below the condition of the grease as it is purged out of the

cap of oil cup (to prevent oil loss by capillary seals or by periodic examination of the grease in

actien) or until oil is at level mark indicated on the housing. The average type of application where

31
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LEBRICATION OF ANII-FRICTV6N BEARINGS iCont.),

the' environmental conditions are clean and the OPEWATING COE4DITION EEARING GREASING
bearinga subjected to normal room temperature 7gu$4Ng0" ***,

only can quite eften be successfully lubricated D'rt Mo.sture

every three or four months to. a period of six [a[n
y None

j2Qto 20:!p.. .o xjto l o s ,
t o ,months. On the other hand, the e.xposure of bear-

:3e.r. to 200:F. I to 4 weeksings to either dirty or contaminated operating con- Mcderate Ncne 32 F. to 160:F. I to A wee's<
ditions of high temperatures will require that they to extremeiy 160:F to 2004. 1 .veek
be relubricated at more frecuent intervals. A d'*
tentative relubrication guide ba' sed on variable en- ['[n' "'$re&

' ' *
svironmental and Operating temperature condition 3

direct w:teris tabulated at right: splash

STANDARD GREASE
LCBRICANT FOR BEARINGS

NAME AND TYPE OF GREASE UsED IN SEARINGs FURNISHED WITH BUFFALO FORGE CO. ECUIPMENT

BEARING TYPE GREASE GREASE BASEp

LA K, R A K, LC), RCJ,
LCJO,RCJO, SHELL ALVANIA #3 LITHlUM
RSAO.

SAOL MOBIL MOBILUX #2 LITHlUM
FAFNIR

MUOAIN8.C CO.
ARR. #2 PILLOW MOBIL MOBILUX #2 LITHIUM
BLOCK

,

n n -' '*^ '' - "YI PI'''"H
- '

B.F. C . AR R. #2 * ""

TRIPOD BLOCK u 'ae

,

SERIES 200 & 300
LINKBELT B-22400 & MASTER LUBRICANTS CO. SODIUM

S-22500 LUBRIKO M32

SERIES 6800 '

& 6900 MOBIL MOBILUX #2 LITHlUM

SEALMASTER ALL TYPES 50CCNY MCBIL ARMVAC #7BI LITHlUM

SYR,FYR SHELL ALVANIA #2 LITHlUM

SY,FY SHELL ALVANIA #3 LITHlUM

SA F-22500
SKF SAF 22600

S A F-1500

SAF 1600 MOBIL MOBlLUX #2 LITHlUM
S A F-22200

S A F-22300

It is recommended that the same grease be used during relubrication. If not available, consult your ))
local bearing or lubrication representative for a recommendation of a compatible grease.

The greases shown in this table are those applied to standard bearings for normal applications.
32
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LUBRICATION OF ANTI-FEICTION DEARINGS (Cont.)'~

Fo* norr..al service conditions the following table should be used as a guide for oil selection:
-

BALL h SPHERICAL i'

BEARING f ROLLER BEARING ,

| BEARING | 'I | BEARING |

,

j OPERATING i * OIL
OPERATING * OIL

k TEMPERATURF
i

l TEMPERATURE !
'

i 100-140' F i SAE 10 h 100120: F ! SAE 10

| 160'F | SAE 20 i: 140:F SAE 20

| 180 F | SAE 30 h 160: F i SAE 30
'

| 200* F | SAE 40 !! 180 F ! SAE40

| } j 200* F i SAE 50 g

* It is recommended to use a high grade turbine oil which includes an oxidation inhibitor.

LUBRICATION OF SLEEVE BEARINGS
Dodge sleeve bearing pillow blocks shipped mount- Observe operation frequently first few days. If
ed on assembled fan have oil added at the factory. noise develops, check alignment of pillou block
The oil lesel should be checked before startup- housing, collar runout. plunger screu and all
Sleeve hearings shipped separate from fan do not operating parts.
have oil in them. Fill to top of red circle in oil A separate lube data sheet for your fan lists rec-
gauge with good grade of turbine oil having suit- ommended oils (or equivalents) for normal oper-
able rust and oxidation inhibitors. After placing in ation Additions or changes depend upon speed and
operation. remose inspection covers and check oil temperature of operation. Oil should be changed
rings to see that they are rotating freely and when it becomes cloudy or dirty. If questionable.
.. ringing up nil.

Temperature on Dodge plain sleeveoil pillow blocks heavier oils are desirable. For unusual or severe
reach 10 to 70 F above room temperature: de- conditions, consult your lubricant supplier-

}
crease as operation continues.

- b E H ~ ' " '

Q i u iM'f f f |6 H[.aM: 'k]Q
'' 8 2 8 8 b W tlINL[ TABLE VillDODGE SLEEVE 0ll GENERAL DATA

WATER j THRUST COLLAR
CLEARANCEPIPE SIZE j

(inches) (thousandths)
COOLING WATER OIL SUMP

IF REQUIRED CAPACITY BABBITT BRONZE BABBITT ! BRONZE'

SIZE (gais. per min.) (pints) LINER LINER LINER | LINER

|
-8-1217/16 - 3/8 - -

111/16 .5 1/2 1/4 - 8 12 -

;

8 12
115/16 .55 1/2 1/4 - --

I8 12
2 3/16 .6 5/8 1/4 -

| -

-

8 12
2 7/16 .75 15/16 1/4 -

2 11/16 1.0 11/8 1/4 - 8 12 | -

8 12 -

2-15/16 1.25 11/8 1/4 -

8 12 -

3 7/16 1.5 2 1/.16 1/4 -

3 15/16 1.75 31/8 1/2 1 8 12 9 14
.

4 7/16 2.25 4 1/2 1 8 12 .
9 14

4 15/16 2.5 55/8 1/2 11/4 8 12 i 10 15

5 7/16 3 61/4 1/2 11/4 ( 8 12 10-16

| 12 18
6 4 81/4 3/4 11/4 8 12

7 5 15 3/4 11/4 8 12 | 14 20

8 6.5 20 3/4 11/4 8 12 | 16 22

L 9 8 20 (24 w.c.) 11/4 2 8 12 | 16 22

10 9 20 (40 w.c.) 11/2 21/2 | 8 12 1 16 22 |

33
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MAKE-UP AIR UNIT

WALL EXHAUSTER
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UNIT HEATER,
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AXfAL FAN

CENTRAL STATION UNIT

Fans and other air moving devices are made in a wide variety of
types, sizes and arrangements. Properly used they help create a
better environment for human comfcrt-both indocrs and out-
doors.

Improperly used or installed they become a potential danger to
life and limb.

This guide is intended to assist in the safe insta|lation of air mov-
ing equipment and to warn operating and rnaintenance personnel
of some of the hazaros associated with this equipment.
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CENTPtFuGAL FAN

O

POWER RCOF VENTILATOR

instailation should always be performed by experienced and
- trained personnel. In addition to following the manufacturers

insta!!ation instructions, care must be taken to insure compliance
with federal. state and local government requirements.
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FAN GUARDS

All fans have moving parts which require guarding'in the same
way as other moving machinery.
Because fan guards are often located in the airstream they must
be designed to reduce the fan's performance as little as possible.
In areas which are accessible only to experienced and trained
personnel, a standard industrial type guard may De adequate. Tnis
type of guard will prevent the entry of thrown or dropped objects
with the minimum restriction of airflow.
Where the fan is accessible to untrained personnel or the general
public, maximum safety guards should be used, even at the cost
of some loss of performance. Fans located less than 7 feet above
the floor require special consideration as specified in the Occupa-
tional Safety ano Health Act.

Even roof mounted equipment will require guards when access is
possible, for example, by climbing children.
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C ; !" Q fy EU- !-

lpg i O l @ivsA[5 T1,i)Unas i fi} '

4 r
, Bj M: - n $1

- - --

4'

kiE us -*



_ - ___ _ _ .

/
e

)

6

.... . -. . ... .-. .- - .

|

0,
CENTRIFUGAL FAN PROTECTED BY DUOTWORK
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1 )INLET AND OUTLET GUARDS
ON CENTRIFUGAL FAN \-*

INLET GUARD FOR AX!AL FAN

INLET AND OUTLET GUARDS
Axial and centrifugal fans are usually connected directly to duct-
work which will prevent contact with the internal moving parts, but
when the inlet or outlet is exposed a suitable guaro should be
installed.

* /
ft 'a.

,

DRIVE COUPLING GUARD-

HEAT SLINGER GUARD
BEARING GUARD

DRIVE GUARDS
Fans may be driven directly from the motor shaft or through a belt
drive. In every case where the bearing assembly, rotating shaft,
sheaves, or belts are exposed a suitable guard should be provided.
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Even on tubular or axial fans where only part of the drive is ex-
posed a partial guard should be installed.
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BELT AND BEARING GUARDS - AXIAL FAN
,

in restricted access areas one sided guards of expanded metal
may be acceptable. Readily accessible locations may require
maximum protection guards and even, in some cases, a fully en-
closed sheet metal guard. In these cases the loss cf fan perform-
ance must be weighed against the degree of safety provided.
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SPECIAL PURPOSE

|NTAKE SCREEN

ACCESS DCoA IN DUCT

THE HIDDEN DANGER-

In addition to the normal dangers of rotating machinery, fans pre-
sent an additional hazard in their acility to suck in not only air
but loose material as well. Solid objects can pass through the fan
and be discharged by the wheel as potentially dangerous pro-
jectiles.

Intakes to duckwork snould, whenever possible, be screened to
prevent the accidental entrance of solid objects. For example, on
a sawdust handling system an intake screen should be provided
which will allow the entry of sawdust but prevent the entry of
chunks of wood.

3 Access doors to a duct system should never be opened with the
f fan running.

On the downstream (or pressure) side of the system, releasing the
door with the system in operation may result in an explosive open-
ing. On the upstream (or suction) side the inflow may be suffi-
cient to suck in tools and clothing, etc., and may even cause a
man to lose his balance. Where quick release handles are pro-
vided on access doors at least one positive bolt should be in-
stalled to prevent accidental opening.

When a fan is being started up for the first time, a complete in-
spection should be made of all of the ductwork and the interior
of the fan as well to make certain there is no foreign material
which can be sucked into or blown through the ductwork.
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START UP CHECK LIST list
Before putting any fan into operation the following check
should be completed.

.

1. Lock out primary & secondary power source.
2. Make sure installation is in accord with manufacturer's in-

structions.
3.' Check & tighten all hold down (securing) bolts.

Spin wheel to see if rotation is free and does not bind or rub.4.
5. Inspect wheel to seo if it is the proper rotation for the fan

design.
6. Check all set screws and tighten if necessary.
7. Check v-drive or coupling for alignment-use recommended

belt tension.
8. Check v-drive for proper sheave selection and make sure

-

they are not reversed or the fan could run to excessive
speeds.

9. Make certain there is no foreign loose material in ductwork
leading to and from fan or in fan itself.

10. Properly secure all safety guards.
Secure all access doors to fan and ductwork.

12. Switch on electrical supply a.nd allow fan to reach full speed.
11.

13. Check carefully for:
(A) Correct wheel rotation
'(B) Excessive vibration
(C) Unusual noise

if any problem is indicated SWITCH OFF IMMEDIATELY. Lock
'

out the electrical supply, check carefully for the cause of the
trouble and correct as necessary.

Even if the fan appears to be operating satisfactorily, shut down
after a brief perico and recheck items 3 through 11 as the initiali

-

| start up may have relieved the tightness of bolts and set screws.
,

I
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The fan may nov be put into operation but, during the first eight;

hours of running it should be periocically observed and checked
for excessive vibration and noise. At this time checks should also
be made of motor input current and motor and bearing tempera-
tures to insure that they do not exceed manufacturer's recom-
mendations.

Y After eight hours of satisfactory operation, the fan should be shut
down and the power locked out to check the fo!!owing items and
adjust if necessary.

1. All set screws and hold down bolts.. - .

2. Drive coupling alignment.
3. V-drive alignment.
4. V-drive belt tension should be readjusted to

recommended tension.

f

6 P d
'

-

|_
'

6:tY
N/ ' '

DIsCCNNECT SWITCH.

REMOTE SwlTCH LCCK CARRIED BY

MAINTENANCE PERSONNEL

ELECTRICAL. ISOLATION
A Every fan must be provided with a disconnect switch which will

allow it to be isolated completely from the electrical supply.
Most roof mounted fans and many others are started by remote

i switches or push-buttons by interlocks with other equipment, or
f* by automatic controls.

In these cases a disconnect switch must be provided cicse to the
fan so that maintenance personnel can " positively" cut off the
power when working on the fan.

in some instdations other equipment, such as gas burners, may,

be interlocked with the fan so that disconnecting the fan will
automatically -hut off the burner or other device. Maintenance
on systems of this type should be performed only under the su-
pervision of competent engineering personnel.
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SPECIAL PURPOSE SYSTEMS
,

t

Fans which are used to move anything other tnan clean air at'

normal temperatures (say up to 150 F) may require soecial pre-
cautions to insure safe operation. Explosive or toxic fumes or
gases, transported solids, high temperatures and corrosive con-
taminants will present special hazards which must be carefully
considered. All federal, state and local codes should be reviewed-

together with any available r.ational and industry standards which'

are applicable. The fan manufacturer's recommendations for the-

specific type of application should also be closely followed.

Where the system will hand'e explosive or inflammable fumes or
gases fans of spark-resistant construction should be used. AMCA
Standard 401-66 defines the industry's standard types of soark-
resistant construction and should be consulted when specifying
fans for this use.

If the fan is handling toxic or explosive fumes-even in traces-.

care must be taken to insure that fumes have not collected in
areas which require access by workmen. Concentrations of fumes'

can collect in " air trap" areas, particularly when a system is shut
down.

Material handling fans are specially designed to allow the fan to
handle a specifib type of material without excessive accumulation
of material on the fan wheel. To insure satisfactory operation it

!
is essential to observe the manufacturer's limitations concerning
the. type of material to be handled by the fan.

Fan ratings and maximum speed limits are based on the use of
air at 70cF. At temperatures above the normal range (above, say
150*F) a reduction must be made in the maximum speed limit.
Information on this reduction and on other precautions to be taken
for nigh temperature applications should be obtained from the fan
manufacturer.

Corrosive contaminants can be formed when moisture combines
with an active airborne chemical. Unprotected fans subjected to
corrosive attack will eventually fail but suitable protective coatings
er material used in the fan construction will resist corrosion. Even
protected fans must be regularly insoected to insure that the pro-
tection remains effective.
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ROUTINE MAINTENANCE

Under normal circumstances, handling clean air. the system will
require cleaning only about once a year. However, tne fan and
system should be checked at regular intervals to oetect any un-
usual accumulation.

The fan wheel should be specially checked for build-up of material'

or dirt which may cause an unbalance with resulting undue wear
on bearings and v-belt drives. A regular maintenance program
must be established as needed to prevent this build-up.

.

Do not attempt any maintenance on a fan unless the electrical
supply has been completely disconnected. If a disconnect switch
has not been provided, remove all fuses from the circuit and lock
the fuse panel so that they cannot be accidentally replaced.

TROUBLESHOOTING.

EXCESSIVE VIBRATION
Check for material build-up on the wheel. Generally this will show
up as material flaking off the fan wheel and causing an unbalance
whien may lead to fatigue failure of the wheel.

.

HIGH MOTOR TEMPERATURES
Check that cooling air to the motor has not been diverted or.

blocked by dirty guards or similar. Check input power. An in '
crease may indicate that some major change has been made in
the system.

-

!

HIGH BEARING TEMPERATURES;

Usually caused by improper lubrication (either "over" or "under").
In every case if the cause of the trouble is not easily seen, ex-
perienced personnel should examine the equipment before it is

i put back into operation.

!
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SECTION II
,
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"" -'FAN PARTS LIST
.u.s 1

002/E:i? O.':A. c. i
WATERFORD HEL

1 - Housing 11B - Arr.10 Motor Adjusting Screw

1A-Top Half Housing 12 - Standard or Raised Access Door -
IB-Bottom Half Housing 13 - Motor

- IC - Power Side Half Housing 14 - Combination All-Weather Cover & Belt
GuardID -Inlet Side Half Housing

15 - V-Belts2 - Backplate & Flange Wheel
15A - Motor Sheave2A - Centerplate & Flange Wheel
15B-Fan Sheave2B - Open Wheel
16 - Belt Guard2C- Paddle (Blast) Wheel
17 - Arr. 4 Motor Base2D - Flange & Spider Wheel
17A - Arr. 7 Motor Base3 -Inlet Cone or Bell
17B - Arr. 8 Motor & Bearing Base

3A -Variable Inlet Vanes
18 -Shaft Seal3B - Butterfly Valve
19 -Heat Slinger

- ' 4 -Inlet Stand
20 -Outlet Damper4A -Inlet Side Plate
21 - Standard Drain. % Tapped Pipe Coupling4B-Flanged Inlet Side Plate
21A - Flanged Type Drain4C - Drive Side Plate
22 -Inlet Screen5 - Power Stand
23 -Outlet Screen6 Shaft

6A - Washer 24 - Outlet Cone or Evase

' 6B - Slotted Nut 25 - Coupling

6C Cotter Pin 25A - Coupling Guard

7 - Pillow Block Bearing 26 - Bearing Shield

8 - Arr. 2 Pillow Block Bearings 27 -Unit Vibration Isolators
9 - Arr. 2 Tripod Bearing Arm with Bearings 27A - Rail Type Vibration Isolators

10 - Bearing Base 28 -Inlet Collar
10A Inlet Side Bearing Support 28A -Inlet Flange

10B - Power Side Bearing Support 2SB-Outlet Flange

11 - Arr. 9 Motor Slide Rails 29 - Stuffing Box

11A - Arr.10 Motor Slide Rails 29A - Stuffing Box Gland
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1. Control Lever No
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2. Quadrant ---
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4. Control Rod 14a. Steel Spacer
5. Bronze Oilite Bearings 15. Roll Pin 23. ek!

" Ball Bearings -, ,
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{, 7. Inlet Bell 17. Prelube Ball Bearing Run Dry - No Lube Reg'd.
8. Jam Nuts 18. Weld Studs and Nuts 25. Alemite Grease Fitting
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13. Half Dog Point Set Screw - 22. Hex Bolt - Torque 20 f t. Ibs. 30. Wheel Pin
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OUTLET DAMPERS - Pans List.

.

/*
1.~ Channel Frame Assembly 13. Roll Pin

2. Camper Blades 14. Ball Bearing Housing

3. Quadrant 15. Bearing Spacer

4. Control Lever 16. Truarc Retaining Ring
5. Wing Nut 17. Series 500 Nice Ball Bearings (or equal)

6. KSM Weld Stud. Washer & Nut 18. Connecting Bar
7. Damper Mer 19. Fafnir Series 200 Shielded Ball Bearings
8. Cross Bar (or equal) |
9. Blade Shaft - Solid or Tub!ng 20. Cast Iron Sleeve Bearing

10. Huck Bolt 21. Cast Iron Bearing Spacer

11. Hex Nut. Bolt & Lockwasher 22. Johns Manville Style C Asbestos Packing
12. Jam Nut (or equal)
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