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Facts About SCVWD

Pump & Motor Rebuild Program - Condition Monitoring

» 10 Dams & Reservoirs smscorty §
» 114 Miles Raw & Treated Pipelines ke W ey

» 3 Poriable Water Treatment Plants

» 1 Recycled Water Treatment Plant e - T Vo

» 3 District Pump Stations — S

Alameda County
Water District

Serves 2 million people

/56 Employees ‘ Sonts Clra el

Water District

» Engineering Maintenance Support
» Mechanical (2)

» Electrical (6) e e A

Santa Clara Valley

Water District
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I Pumps Units Selected

Pump & Motor Rebuild Program - Condition Monitoring

» Critical Pumps =77

» Sizes 50 hp = 2000 Hp
» Centrifugal

» Vertical & Horizontal Y

,,,,,,,
o

)
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lllllllll

Santa Clara Valley

Water District O



Motivation for Change

Pump & Motor Rebuild Program

» Cost
» Long rebuild process

» Failures

Water District
4 |



Pump & Motor Rebuild Program

Pump and Motor Rebuild Program Components

1. RISK INDICATORS }

2. GENERAL SCOPE OF

5. RECORDS MANAGEMENT WORK (SOW)

3. REBUILD PROCESS &

4. TRAINING ROLES

Santa Clara Valley

Water District
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When to Rebuild — Predictive Maintenance

Pump & Motor Rebuild Program - Condition Monitoring

» Contact Wear
» Vibration (Motor & Pump)

» Bearing Impacts

» Overall Vibration (ANSI HI, ISO, EASA/NEMA)
» Shaft Vibration Displacement (ISO 20816-5)
» Shaft Deflection (APl 610/ ANSI ASME B73.1)

» Setfting Warning and Alarms levels

» Progressive Wear
» Hydraulic Performance

» Motor Testing

Santa Clara Valley

» Temperature Water District 0
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I Vibration — Assigned Risk Indicators

Pump & Motor Rebuild Program - Condition Monitoring

» Pilot Program
» DFI: Vibration velocity limifs

» Roller Bearing Wear: Vibration acceleration

DFI L2> HI Limit, [ DFI L3 = > 1.5x
< 1.5x ANSI/HI | ANSI/HI Limit, <
Limit 2x ANSI/HI Limit

Dynamic Force Indicator (DFI) Level

Santa Clara Valley

Water District 0

Bearing Wear Stage (B)




Assigned Risk Indicator (ARI)

Pump & Motor Rebuild Program - Condition Monitoring

» Assigning Risk Indicator (ARI)

2>3 = Moderate Risk of Failure

vV v v v

ARI =/ DEI? + B2

<2 = Low Risk of Failure (Normal)

(Next Planned Maintenance)

3>4 = High Risk of Failure [B(Repair in 30 Days)
4> = Very High Risk of Failure |l (Repair Immediately)

P. Graney and Ken Starry,
“Rolling Element Bearing Analysis”, 2011

Santa Clara Valley

Water District 0



FY1/ Results

Pump & Motor Rebuild Program — Condition Monitoring

Machines Evaluated

40

85

30

25

20

Predictive Maintenance

Vibration Condition Ratings as of June 2017
(49 Units Surveyed)

73%

6% 8%
; .
GOOD (Low Risk) Fair (Moderate Risk) Alarm 1 (High Risk)

Condition Ratings

12%

Alarm 2 (Very High Risk)

Pump Monitoring Report (PG. 1)

Santa Clara Valley

Water District



2000 Hp Pump - Sleeve Bearings

Pump & Motor Rebuild Program — Condition Monitoring

» Overall Vibration Velocity

Vibration vs Flow
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Santa Clara Valley

Water District
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Hydraulic Performance

Pump & Motor Rebuild Program - Condition Monitoring

» Baselines
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Pump & Motor Rebuild Program

Pump and Motor Rebuild Stages

1. RISK INDICATORS

2. GENERAL SCOPE OF

5. RECORDS MANAGEMENT WORK (SOW)

4. TRAINING { 3. REBUILD PROCESS &

ROLES

Santa Clara Valley

Water District
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I Team: Roles & Responsibilities

Pump and Motor Rebuild Team

» Maintenance & Operations (MAINT)
» Field Operations Administrator (FOA)
» Purchasing Dept (PURCH)

» Confractor (CONTR)

» Engineering (MECH & ELEC)

» ASSGT MgnggemenT (AM) Santa Clara Valley

Water District
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Rebvuild Phase 1:
Procurement, Removal, Shop Inspection, As-Found Report

|

DOCUMENT NUMBER: N

ool

ESTINATED TOTAL 1. ENGNEERS
REBUILD HOURS (NOT ENGINEER FINALIZE MOTOR SOW,
2. [T 5 RECOMMENDED ENGINEERING OR MAINTENANCE VIEW THE
CONTRACTOR HOURS) DISASSEMBLY WHEN A FALLRE HAS OCCURRED. THIS WILL HELP
TO ENSURE THAT PARTS IDENTIFYING THE REASON FOR FAILURE ARI

SAVED.
3. MECHANICAL ENGINEERING USUALLY WITNESSES A THIRD PARTY
CONTRACTOR PERFORM THESE TESTS. THEY HAVE THE OPTION TO
FOLLOW UP WITH THER OWN TESTING.

PHASE 1
PROCUREMENT, REMOVAL, INSPECTION, AS-FOUND REPORT
=R ST HRS EST HRS ___ESTHRS EST HRS |iw __ESTHRS ___ESTHRS
1. PROBLEM DETECTED zesiliess iy
* PROBLEM |S DETECTED BY ﬁ”“l“fﬁéj - "
MAINTENANCE OR = T
M;mn CONDITION ASSESSMENT | e 1
ORER DATA COLLECTION SYSTEM | e ||
* CREATE WO & REQUEST I [ | ]
ENGINEERING SUPPORT | B | ]
FOR PRE-REBUILD TESTS | ==
AND INSPECTIONS | = |
I PROJECT NAME AND SHEET DESCRIPTION: — SCALE

o 57 SantaGaraValley Water Dlshiqo

PENILA. L.

WATER UTILITY
PUMP & MOTOR REBUILD

WORKFLOW DIAGRAM
PUMP UNITS > 50 HP

G-1

PAGE NUMBER:
1 oF 1




I Rebuild Phase 1: Steps 1-3

Pump and Motor Rebuild Process

Yes,
Step 4

minor repairs

- - Santa Clara Valley
Water District
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Rebuild Phase 1: Steps 4-7

Pump and Motor Rebuild Process

FOA

Purchasing

4. Request SOW
from AM. Work
with Engr to

6. Initiate RFP

finalize SOW.
A

!

/. Process RFP

Continued from Step 3

|

Santa Clara Valley

Water District 0



I Rebuild Phase 1: Steps 8-10

Pump and Motor Rebuild Process

Continued from Step 7

9. Coordinate
Removal with
FOA Maint, Conftr &

Engr

anta \.iara valiey

Water District O




I Rebuild Phase 1: Steps 11-15

Pump and Motor Rebuild Process

Continued from Step 10

4
11. Notify Engr :
FOA of Shop — ;4'SL:ijm'EAS' —
Disassembly ounato thar

I
-l Em]

18 |




I Rebuild Phase 1 - Summary

Pump and Motor Rebuild Process

» Pre-Tests

» Procurement

» Removal (FOA, Maint, Contr)

» Shop Inspection (Engr/Maint, Contr)
» As-Found Report

Santa Clara Valley

Water District
19 |



Rebuild Phase 2: Rebuild

| | | |
PHASE 1 PHASE2 PHASE 3
PROCURENMENT, REMOVAL, INSPECTION, AS-FOUND REPORT REBUILD INSTALLATION, BASELINE TESTING AND CLOSE-OUT
(REQUIRES DISTRICT WRITTEN APPROVAL FOR.
'CONTRACTOR TO PROCEED)
'g_ & PROVIDE GENERAL 8COPE OF
g 'WORK AND O8N DATA
\  GENERALMOTOR &
E PUNP SPECIFICATION (SO1Y)
t + PUNP AND NOTOR 084
o MANUAL
Lz AN * LINK PROJECT FOLDER TO
i “WORK WITH FOA &
2 ENGINEERING FOR FINAL EDITS
3 APPROVAL (SEE NOTE 1) I
e esisnaile REBUI D
g ESTHRS: 4 AM; __EE;__ME
$
: T REQUIRES DISTRICT WRITTEN APPROVAL FOR
K FOR PROPOBAL (RFP)
a .
£ | roa SPECIFICATION AND
- PURCHASE REQUEST
,ﬁ, TO PURCHASINS
§ ESTHRS
g — I I ESTHRS I __ESTHRS I | ESTHRS I I ESTHRS l I __ESTHRS I ESTHRS
: 1—
H
4
% 7.PROCESS (RFP)
3 + ADVERTISE RFP
-3 " PR
Z° |purcH INSURANGE FORMS &
3 g INITIATE HEALTH AND
BAFETY UNIT'S
s RECORDS REVIEW OF
oo Cot R
53 * AWARD PROJECT TO
S& CONTRACTOR
@ HRS
5E
22 |
gy T7.REBULD & TEBT e RSTALLAND.
&g
3; e HOLD POINTS FOR
u 8 BCHEDULE 108 REMOVE ESTS “INSTALL, AUGN &
i REMOVAL AND EQUIPMENT INSPECT {ME) TEST EQUIPMENT
bE TRANSPORTATION  PUMP SHAFT RUNOUT “SUBMT INSTALL
m§ OF EQUIPMENT *REMOVE * DIBASSENBLE |* IMPELLER BALANCING CHECKLIST 8 ALL.
Sz * COORDINATE WITH -%1:2‘55"“;; _f -ﬁ:ﬁ'ﬁm (EE) BABELINE TERT
CONTR oA == == DisAssEuBLY DATE REPORTWITH |+ MOTOR TESTS — =] resusToFoA
'RECOMMENDATIONS
- SUBMIT ASBULD “REPAR AND RETEST
REPORT TO FOA ¥ RESULTS DONOT
|* REPAIR AND RETEST IF MEET
__ESTHRS __ESTHRS __ESTHRS RESULTS DO NGT MEET 'SPECIFICATIONS
‘SPECIFICATIONS
ESTHRS I —_FSTHRS |
I 21b. BUPPORT I
CONTRACTOR
100, SUPPORT * TAKE PHOTOS OF
: e | v |
BAKER |ESIS
T I ™ -weLLER oAP I
BETTING
~ALIGNMENT
~PUMP SHAFT
RUNOUT
__ESTHRS | ~NOTOR HAFT I
| = I
E) 10c. NONAL) 2 NEEDED)
- HVORAIG ,,,"ﬂ?mu %5‘ 18, NN REPOT & ATTHORZE 10 | C eSS |
MECH LOADING DIBASSENBLY BASELINE TESTNG 2. REVEW FIELD TEST
ENGR * VIBRATION TEST B = ek . REVIEW AS_FOUND REPORT AND. BASELINE RESULTE
:‘B I (EE) & WITNESS R A5 ot o D) * DOES THE EQUIPNENT
ﬁ BAKERAWA TESTS RECOMMENDATIONS AND NOTIEY FOA E MEET SPECIFICATIONS?
PROVIDE COPY OF ALL ron| VIBRAT
. TESTRESULTS TO FOA 4EEESTHRS. B SHAFT AUNOUT TEST IO TRXT BEEESTHRS
F i AND BALARGING TESTS AT SHOP fieer
16FEESTHRS < 8 EE EST HRS; 18 ME ESTHRS P
’.‘ 18 MEFSTHRS EE EST HRS “.";f,‘
E I8 NE EST HRS
LEGEND DATE [APPR] REFERENCE INFORMATION AND NOTES DATE PROJECT NAME AND SHEET DESCRIPTION:
= BEGINNNG OR END ESTIMATED TOTAL 1. MECHANICAL ENGNEERS FINALZE FUMP SOM AND ELECTRICAL
§ % REBUILD HOURS (NOT zum FNALZE WOTOR SOW. Sew e WATER UTILITY —
= PROCESS DISASSEMGLY WHEN A FALURE WS OCCURRED.  THS WL HLe 7 .
: Tl s S e |, St sl Wl i PUMP & MOTOR REBUILD o
§ D - vaupan S 3. MEGHIIAL ENCNEERING USUALY WTIESSES 4 THRD PARTY WORKFLOW DIAGRAM
§<> o FOLLOW UP WITH THER OWN TESTING. PUMP UNITS > 50 HP PAGE NUMBER:
PENIUA. L. 1 oF 1




Rebuild Phase 2: Steps 16-20

Pump and Motor Rebuild Process

Continued from Step 15

FOA

21

i
16. Notity 18. Submit As-
Contractor to .
: Build Report to
Proceed with Enar
Rebuild ‘9

20.
Coordinate
installation

anta Clara Valley

Water District O

I §




I Stage 17: Rebuild, Shop Test & Report (CONITR)

Rebuild Process and Roles

» Hold Points for District staff

banta Clara Valley

ater District
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I Phase 2 — Shop Test References & Tools

Pump and Motor Rebuild Process

» Pump Clearances/Balance
» Mfg. or APl 610

» Motor

23 |



Rebuild Phase 3

JAD.dwg

< [ENGINEERING FOR FINAL IRCHASE REQUEST MAINTE! MOTOR SHOP AND RECOMMENDATIONS PROCEED WITH ENOINEERING TESTING WITH Ibsl mms 10 RECEPTS INMAXING
[EDITS & APPROVAL TO PURCHASING ENGINEERING A"D PUMP SHOP “TO ENGINEERING REBUILD MAINTENANCE, LINKED PROJECT
§ DATE FOR REVIEW AND CONTRACT( FOLDER
g __ESTHRS DATE APPROVAL ENGINEERING * GLosE aur
PROJECT INMAXINO
A __ESTHRS
S EST HRS ESTHRS EST HRS EST HRS __ESTHRS
: 1—
H
4
% 7.PROCESS (RFP)
A * ADVERTISE RFP
-3 * PROCESS
Z° | purch INSURANGE FORMS &
; INITIATE HEALTH AND
2 BAFETY UNTS.
bt | RECORDS REVIEW OF
~e Cot R
53 ; PROJECT TO
g 5 CONTRAGTOR
RE: __ESTHRS
b3
22
gy T7.REBULD & TEBT 71 INSTALL AND
N2 TEST EQUIPMENT
32 HOLD POINTS FOR
o [y 108 REMOVE 13. DISABSEMBLE & ESTS “INSTALL, AUGN &
= REMOVAL AND EQUIPMENT INSPECT {ME) TEST EQUIPMENT
iz TRANSPORTATION  PUMP SHAFT RUNOUT “SUBMT INSTALL
&a oF *REMOVE “ IMPELLER CHECKLISTA ALL
3¢ * COORDINATE WITH “NOTFY FOROF ! ST ASrouND BASELINE TEST
SONTR: == =] DIBASSEMBLY DATE RT WITH == RESULTSTOFOA
'RECOMMENDATIONS
“REPAR AND RETEST
¥ RESULTS DONOT
__ESTHRS __EsTHRs __ESTHRS SPECFICATIONS
__ESTHRS |
21b. BUPPORT I
10b. SUPPORT * TAKE PHOTOS OF
* 8UPPORT sirpeD |
MAINT / BAKER [ESTS
| OPER e
mnsﬂws SUPPORT it I
PRE-REBUILD TESTS 2
B NgPECTONS “PUMP SHAFT
__EsTHRS __ESTHRS 3 W‘;sun’ I
__ESTHRS
2. PERFORM PRE-TESTS| |
f AL e
e [l 18, REVIEW REPORT & AUTHORIZE TO B3 e
MECH £ DISASSENBLY BROCERD. BASELINE TESTING 2. REVEW FELD TEST
ENGR * VIBRATION TEST o e |+ REVIEW AS-FOUND REPORT AND BASELINE RESULTS
« REPAIR 8H( E. N
:'B il (EE) & WITNESS R A5 ot o D) * DOES THE EQUIPNENT
ELEC BAKERANATESTS RECOMMENDATIONS AND NOTIFY FOA VEET AEECHCATIONSY,
PPROVIDE COPY OF ALL | FOR| .
. “TEST RESULTS TO FOA v SHAFT TEST 'VIBRATION TEST SEEESTHRS
ID BALANCING TE AT SHOP @ MEEST HRS
terEesTHRS 8 EE EST HRS; 18 ME ESTHRS L
E!
’I‘ 18 MEFSTHRS B EE EST HRS. ;‘;:"7;; NE
§ 18 ME EST HRS
LEGEND DATE [APPR] REFERENCE INFORMATION AND NOTES DATE PROJECT NAME AND SHEET DESCRIPTION: SCALE
() = eeomnc ok B ESTIMATED TOTAL 1. MECHANICAL ENGNEERS FINALZE FUMP SOM AND ELECTRICAL LI SCALE
s B | | | B e, |, PUMP & MOTOR REBUILD [ sa ===
= PROCESS - '
CONTRACTOR HOUS DISASSEMBLY WHEN A FALURE HAS OCCURRED. THIS WILL HELP 17
= s TO ENSURE THAT PARTS (DENTIFTING THE REASON FUR FALURE. ARE TSl SmtoqaanlwWohM Q G-1
§ D - vaupan 3. MEGHIIAL ENCNEERING USUALY WTIESSES 4 THRD PARTY o WORKFLOW DIAGRAM B4 5 oNE Mot o
CONTRACTOR PERFORM THESE TESTS. THEY OPTION ORIGNAL DRAM)
<> o FOLLOW UP WITH THER OWN TESTING. PUMP UNITS > 50 HP £ AT OV WK OV PAGE NUMBER:
g PENIUA L oy 1 oF

Install, Baseline &Close-Out

PHASE 1
PROCUREMENT, REMOVAL, INSPECTION, AS-FOUND REPORT

INSTALLATION,

REBUILD
(REQUIRES DISTRICT WRITTEN APPROVAL FOR
CONTRACTOR TO PROCEED)

PHASE 3

PHASES
INSTALLATION, BASELINE TESTING AND CLOSE-OUT

B RORERECOREE

ASELINE TESTING AND CLOSE-OUT




I Rebuild Phase 3: Steps 21-23

Pump and Motor Rebuild Process

Continued from Step 20

FOA 22. Submit As-Build
Report to Engr




Rebuild Phase 3: Steps 24-25

Pump and Motor Rebuild Process

FOA

26

24. Close-out
Project

|

Confinued from Step 23

Santa Clara Valley

Water District O



Pump & Motor Rebuild Program

Pump and Motor Rebuild Stages

1. RISK INDICATORS

2. GENERAL SCOPE OF
WORK (SOW)

5. RECORDS MANAGEMENT

3. REBUILD PROCESS &

4. TRAINING ROLES

Santa Clara Valley

Water District
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FILENAME: O:\Penilla\Records Management\Maintenance File System Directory

Pump & Motor Rebuild Program

Pump and Motor Rebuild Stages

ORGANIZATION OF MAINTENANCE WTP DIRECTORY

Title Manual LEVEL 4

LDER

'S FOR MAXIMO
ANAGEMENT: E.G.
CATIONS,

ORTS, MATERIAL
NS, RECIEPTS ETC.

As-Builts

¢ Bdg or Sic Drawings
f — £
e, SN
Tests —
Safety
L >
1. Green Folder ——, 4 ]
Projects |—
2. White Folder l'emp]ates
created on as-nes

3. Naming convention of files:
year-mm-dd_maximum 6 word descriptive name:
e.g. 2016-03-17_ RWTPBooster2 VibrationReport

Luz Penilla
Associate Engineer (Civil)




THANK YOU

Pump and Motor Rebuild Stages

What changes do you recommend?

What is your organization’s processs

Biggest Challenge?

Santa Clara Valley

Water District
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