
 

 
 
 
 
 
 
 

 
 
 
 
 

CI 39623 
 
LIN U&U CW Pump Refurbishment 
 
 
 
 
 
 
 
 
 
REDACTED 
 
 
 
July 30, 2010 



NOVA SCOTIA e 
POWER 
An Emera Company UARB APPROVAL SHEET 

Project Title: LIN " U&U CW Pump Refurbishment 

• Capital Project Authorization 

o ATO 

o Final Cost 

YEAR Budget Estimate Project Estimate 

2010 381,736 ..... ""m<m'n Start Date 

..... ""m<"pn In-Service Date 

This item is submitted pursuant to section 35 

CI Number: 39623 

Head Office Use: 

Project Number: 

Date: July 30,2010 

2010-08 

2010-08 



C
I 

N
u

m
b

e
r 

39
62

3 
-

Ll
N

-U
&

U
-C

W
 P

u
m

p
 R

e
fu

rb
is

h
m

e
n

t 
P

ro
je

ct
 N

u
m

b
e

r 

P
a

re
n

t C
I 

N
u

m
b

e
r 

C
o

st
 C

en
tr

e 
30

5 
-

30
5-

Li
ng

an
 3

&
4 

P
ro

d
.U

n
it 

B
u

d
g

e
t V

e
rs

io
n

 -
2

0
1

0
0

7
/0

5
 F

o
re

ca
st

 

F
o

re
ca

st
 

S
ta

rt
 

08
/1

8/
20

10
 

O
p

e
ra

tio
n

a
l 

08
/3

0/
20

10
 

F
in

a
l C

o
st

 
09

/1
8/

20
10

 

20
10

 
$3

81
,7

36
.2

2 

T
o

ta
l:

 
$3

81
,7

36
.2

2 

O
ri

g
in

a
l C

o
s
t:

 
$0

.0
0 

T
he

 U
n

it
 3

A
 p

u
m

p
 fa

ile
d

 i
n

 M
ar

ch
 2

01
0 

d
u

e
 t

o
 a

 b
ro

ke
n

 s
h

a
ft

 a
t t

h
e

 c
o

u
p

lin
g

 t
a

p
e

r 
a

n
d

 w
a

s 
ta

ke
n 

o
u

t o
f s

e
rv

ic
e

. 
B

e
a

ri
llg

s,
 r

u
n

n
in

g
 s

u
rf

a
ce

s 
a

n
d

 c
le

a
ra

n
ce

 f
it

s 
w

e
re

 a
ls

o
 

d
a

m
a

g
e

d
. 

T
h

is
 w

o
rk

 h
as

 b
ee

n 
co

m
p

le
te

d
. 

T
he

 f
a

ile
d

 p
u

m
p

 w
a

s 
e

xt
ra

ct
e

d
 a

n
d

 s
e

n
t t

o
 a

 q
u

a
lif

ie
d

 r
e

p
a

ir
 s

h
o

p
 f
o

r 
e

va
lu

a
tio

n
. 

It
 is

 b
e

lie
ve

d
 t

h
a

t t
h

e
 s

h
a

ft
 fa

ilu
re

 w
a

s 
d

u
e

 t
o

 r
u

n
n

in
g

 s
h

a
ft

 m
is

a
lig

n
m

e
n

ts
 (

w
h

ip
p

in
g

) 
re

su
lt

in
g

 
fr

o
m

 m
is

a
lig

n
m

e
n

ts
 b

e
tw

e
e

n
 t

h
e

 u
p

p
e

r s
h

a
ft

 a
n

d
 p

u
m

p
 s

h
a

ft
 th

a
t 

o
cc

u
re

d
 d

u
ri

n
g

 s
e

rv
ic

e
. 

T
o

 r
e

d
u

ce
 th

e
 p

o
te

n
tia

l f
o

r 
fu

tu
re

 w
h

ip
p

in
g

, 
th

e
 r

e
fu

rb
is

h
m

e
n

t 
p

ro
je

ct
 in

cl
u

d
e

d
 t

h
e

 
in

st
a

lla
ti

o
n

 o
f a

n 
a

d
d

it
io

n
a

l b
e

a
ri

n
g

 o
n

 t
h

e
 p

u
m

p
 s

h
a

ft
. 

T
h

is
 b

e
a

ri
n

g
 w

ill
 h

e
lp

 t
o

 m
a

in
ta

in
 a

lig
n

m
e

n
t a

n
d

 w
ill

 r
ed

uc
e 
t
h
~
 m

o
ve

m
e

n
t o

f t
h

e
 p

u
m

p
 s

h
a

ft
 if

 m
is

a
lig

n
m

e
n

t o
cc

u
rs

, 
p

ro
te

ct
in

g
 r

el
at

ed
 b

e
a

ri
n

g
s 

a
n

d
 r

u
n

n
in

g
 s

u
rf

a
ce

s.
 T

he
 e

va
lu

a
tio

n
 a

ls
o

 in
d

ic
a

te
s 

th
a

t 
n

o
rm

a
l s

e
rv

ic
e

 w
e

a
r 

a
n

d
 c

o
rr

o
si

o
n

 is
 p

re
se

n
t d

u
e

 t
o

 s
o

lid
 p

a
rt

ic
le

 a
n

d
 s

a
lt

 w
a

te
r 

e
xp

o
su

re
. 

T
he

 C
W

 p
u

m
p

s 
ar

e 
ro

u
ti

n
e

ly
 in

sp
e

ct
e

d
 f

o
r 

ru
n

n
in

g
 s

h
a

ft
 m

is
a

lig
n

m
e

n
t 1

 w
h

ip
p

in
g

 b
u

t a
ll 

d
e

ve
lo

p
in

g
 f

a
ilu

re
s 

ar
e 

n
o

t a
lw

ay
s 

in
d

ic
a

te
d

 i
n

 a
d

va
n

ce
 a

s 
m

o
n

it
o

ri
n

g
 o

f t
h

e
 s

u
b

m
e

rs
e

d
 

lo
w

e
r 

p
u

m
p

 s
h

a
ft

 is
 n

o
t f

e
a

si
b

le
 w

h
ile

 th
e

 p
u

m
p

 is
 in

 s
e

rv
ic

e
. 

T
he

 r
e

fu
rb

is
h

m
e

n
t 

in
cl

u
d

e
s 

re
-s

u
rf

a
ci

n
g

 1
 re

-b
u

ild
in

g
 a

n
d

 c
o

a
tin

g
 o

f w
o

rn
, 

co
rr

o
d

e
d

 a
n

d
 d

am
ag

ed
 s

u
rf

a
ce

s 
a

n
d

 c
o

m
p

,)
n

e
n

ts
, 

a 
n

e
w

 s
le

ev
el

es
s,

 c
h

ro
m

e
d

 s
ta

in
le

ss
 p

u
m

p
 s

h
a

ft
, 

n
e

w
 m

a
ri

n
e

 b
e

a
ri

n
g

s,
 a

n
d

 v
e

ri
fi

ca
ti

o
n

 o
f a

ll 
m

a
ti

n
g

 f
it

s 
a

n
d

 a
lig

n
m

e
n

ts
. 

S
u

m
m

a
ry

 o
f R

el
at

ed
 C

l's
 +

1-
2 

ye
ar

s 
20

09
 -

34
70

3 
LI

N
 2

B
 C

W
 P

u
m

p
 R

e
fu

rb
is

h
m

e
n

t 
20

11
 -

T
B

D
 L

IN
 4

A
 C

W
 P

U
M

P
 R

e
fu

rb
is

h
m

e
n

t 

REDACTED CI 39623 Page 2 of 10



C
I 

N
u

m
b

e
r 

. 
39

62
3 

L1
N

-U
&

U
-C

W
 P

um
p 

R
ef

ur
bi

sh
m

en
t 

P
a

re
n

t C
I 

N
u

m
b

e
r 

C
o

st
 C

en
tr

e 
30

5 
30

5-
Li

ng
an

 3
&

4 
P

ro
d.

U
ni

t 

C
ap

ita
l 

It
em

 A
cc

o
u

n
ts

 

A
cc

t 
A

ct
v 

A
cc

ou
nt

 
A

ct
iv

ity
 

--
--

--
--

--
--

--
--

--
--

--
--

--
-

09
5 

09
5 

00
1 

01
4 

01
2 

01
4 

01
3 

01
4 

09
5-

T
he

rm
al

 &
 H

yd
ro

 C
on

tr
ac

ts
 A

O
 

09
5-

T
he

rm
al

 R
eg

ul
ar

 L
ab

ou
r A

O
 

00
1 

-T
H

E
R

M
A

L 
R

eg
ul

ar
 L

ab
ou

r 
01

4 
-

S
G

P
 -

C
ir

cW
a

te
r 

S
ys

. 

01
2 

-
M

at
er

ia
ls

 
01

4 
-

S
G

P
 -

C
ir

cW
a

te
r 

S
ys

. 

01
3 

-
P

O
W

E
R

 P
R

O
D

U
C

T
IO

N
 C

on
tra

ct
s 

01
4 

-
S

G
P

 -
C

ir
cW

a
te

r 
S

ys
. 

T
ot

al
 C

os
t: 

O
rig

in
al

 C
os

t: 

P
ro

je
ct

 N
u

m
b

e
r 

A
p

p
ro

ve
d

 D
at

e 

B
u

d
g

e
t V

e
rs

io
n

 
2

0
1

0
 0

6/
06

 F
or

ec
as

t 

F
or

ec
as

t 
A

m
ou

nt
 

A
m

ou
nt

 
V

ar
ia

nc
e 

5,
19

5 
0 

5,
19

5 

19
,4

73
 

0 
19

,4
73

 

73
,5

68
 

0 
73

,5
68

 

27
2,

50
0 

0 
27

2,
50

0 

11
,0

00
 

0 
11

,0
00

 

38
1,

73
6 

0 
38

1,
73

6 

REDACTED CI 39623 Page 3 of 10



C
IN

u
m

b
e

r 

P
a

re
n

t 
C

I 
N

u
m

b
e

r 

C
o

st
 C

e
n

tr
e

 

39
62

3 

30
5 

C
a

p
it

a
l 

It
e

m
 J

u
st

if
ic

a
ti

o
n

 

Ju
st

ifi
ca

tio
n 

C
ri

te
ri

a
: 

T
he

rm
al

 

S
u

b
-C

ri
te

ri
a

: 
M

ai
nt

en
an

ce
 

N
am

e 
o

f R
ep

or
t 

: 

D
oc

um
en

t 
L

o
ca

ti
o

n
: 

P
er

so
n 

R
e

sp
o

n
si

b
le

: 

W
h

y 
d

o
 t

h
is

 p
ro

je
ct

?
 

L
lN

-U
&

U
-C

W
 P

u
m

p
 R

ef
ur

bi
sh

m
en

t 
P

ro
je

ct
 N

u
m

b
e

r 

A
p

p
ro

ve
d

 D
at

e 

30
5-

Li
ng

an
 3

&
4 

P
ro

d.
U

ni
t 

In
 M

ar
ch

 2
01

0,
 t

he
 p

um
p 

in
 l

oc
at

io
n 

3A
 fa

ile
d 

an
d 

w
as

 r
em

ov
ed

 f
ro

m
 s

er
vi

ce
. 

It 
is

 n
ec

es
sa

ry
 to

 r
ef

ur
bi

sh
 t

hi
s 

pu
m

p 
an

d 
re

t J
rn

 i
t t

o 
se

rv
ic

e 
as

 s
oo

n 
as

 p
os

si
bl

e 
to

 r
ed

uc
e 

th
e 

ris
k 

o
f 

un
it 

de
-r

at
in

g 
o

r 
a 

fo
rc

ed
 o

ut
ag

e 
w

hi
le

 o
pe

ra
tin

g 
w

ith
 o

nl
y 

on
e 

pu
m

p.
 

E
ac

h 
op

er
at

in
g 

U
ni

t i
s 

eq
ui

pp
ed

 w
ith

 t
w

o 
C

irc
ul

at
in

g 
W

a
te

r 
(C

W
) 

pu
m

ps
, 

w
hi

ch
 s

up
pl

y 
co

ol
in

g 
w

at
er

 to
 e

ac
h 

un
it'

s 
co

nd
em

 e
r 

as
 w

el
l 

as
 t

o 
va

rio
us

 s
m

al
le

r 
he

at
 e

xc
ha

ng
er

s 
se

rv
in

g 
th

e 
U

ni
t. 

A
de

qu
at

e 
co

n
d

e
n

se
r 

co
ol

in
g 

is
 n

ec
es

sa
ry

 to
 e

ns
ur

e 
pr

op
er

 c
on

de
ns

er
 v

ac
uu

m
, 

w
hi

ch
 i

s 
a 

m
a

jo
r 

co
nt

ri
bu

to
r 

to
 u

ni
t 

ef
fic

ie
nc

y.
 D

ur
in

g 
th

e 
co

ol
er

 m
on

th
s,

 o
ne

 C
W

 p
um

p 
pe

r 
op

er
at

in
g 

un
it 

is
 

ca
pa

bl
e 

o
f p

ro
vi

di
ng

 a
de

qu
at

e 
co

nd
en

se
r 

co
ql

in
g.

 D
ur

in
g 

w
ar

m
er

 m
on

th
s 

bo
th

 p
um

ps
 a

re
 r

eq
ui

re
d 

to
 m

ai
nt

ai
n 

co
nd

en
se

r 
va

cu
um

. 
If

 o
ne

 o
f a

 u
ni

t's
 t

w
o 

pu
m

ps
 is

 u
na

va
ila

bl
e 

du
rin

g 
th

e 
w

a
rm

e
r 

m
on

th
s,

 t
he

 u
ni

t's
 h

ea
t 

ra
te

 a
n

d
/o

r 
ab

ili
ty

 to
 g

en
er

at
e 

fu
ll 

lo
ad

 w
ill

 b
e 

re
st

ric
te

d.
 T

he
 l

os
s 

o
f b

ot
h 

pu
m

ps
 w

ou
ld

 l
ea

d 
:0

 a
n 

un
pl

an
ne

d 
ou

ta
ge

. 
T

he
re

fo
re

, 
th

e 
re

lia
bi

lit
y 

an
d 

av
ai

la
bi

lit
y 

o
f 

th
es

e 
pu

m
ps

 is
 c

rit
ic

al
 to

 p
la

nt
 o

pe
ra

tio
n.

 T
he

 C
W

 p
um

ps
 r

an
ge

 in
 a

ge
 f

ro
m

 1
8 

to
 2

3 
ye

ar
s,

 a
nd

 o
ve

r 
th

e 
ye

ar
s 

ha
ve

 d
ev

el
c 

pe
d 

no
rm

al
 o

pe
ra

tin
g 

w
ea

r 
an

d 
co

m
po

ne
nt

 e
ro

si
on

 a
nd

 c
or

ro
si

on
 

du
e 

to
 s

ol
id

 p
ar

tic
le

 a
nd

 s
al

t w
at

er
 e

xp
os

ur
e.

 

W
h

y 
d

o
 t

h
is

 p
ro

je
ct

 n
o

w
?

 

T
he

 r
is

k 
o

f a
 u

ni
t 

de
-r

at
in

g 
o

r 
ou

ta
ge

 is
 i

nc
re

as
ed

 i
f t

he
 s

ec
on

d 
pu

m
p 

is
 n

ot
 a

va
ila

bl
e.

 H
av

in
g 

th
is

 p
um

p 
re

fu
rb

is
he

d 
an

d 
re

-
ns

ta
lle

d 
as

 s
oo

n 
as

 p
os

si
bl

e 
w

ill
 a

ls
o 

m
iti

ga
te

 t
he

 r
is

k 
o

f f
ut

ur
e 

e
m

e
rg

e
n

cy
 r

ep
ai

rs
 a

nd
 u

np
la

nn
ed

 o
ut

ag
es

. 
N

ot
 h

av
in

g 
a 

se
co

nd
 p

um
p 

av
ai

la
bl

e 
co

ul
d 

re
su

lt 
in

 a
n 

ex
te

nd
ed

 f
or

ce
d 

ou
ta

ge
 f

or
 th

e 
un

it 
if

 th
e 

re
m

ai
ni

ng
 p

um
p 

fa
ile

d.
 

R
ep

ai
r 

an
d 

ba
la

nc
in

g 
fa

ci
lit

ie
s 

ar
e 

no
t 

av
ai

la
bl

e 
on

 s
ite

 o
r 

lo
ca

lly
 a

nd
 r

ef
ur

bi
sh

m
en

t 
ha

s 
be

en
 c

om
pl

et
ed

 a
t 

an
 I

S
O

 9
00

2 
pu

m
p 

re
pa

ir 
fa

ci
lit

y.
 

W
h

y 
d

o
 t

h
is

 p
ro

je
ct

 th
is

 w
a

y?
 

R
ef

ur
bi

sh
m

en
t 

is
 t

he
 m

o
st

 c
os

t 
ef

fe
ct

iv
e 

an
d 

pr
ac

tic
al

 o
pt

io
n.

 

REDACTED CI 39623 Page 4 of 10



Station: L1NGAN GENERATING STATION 

CI Number: CI39623 

Project: L1N-UU CW PUMP Refurbishment 

I Item 1/ Descri~tion II Rate ($/hr} II Qt~ 1/ CosiEst 1/ Totals I 
1 Regular Plant Labor 

Engineering 47 64 $3,008 
Supervision 42 80 $3,360 
Trades 32 2100 $67,200 

Sub-Total Plant Resources $73,568 

2 Material 

CW Pump rebuild subcontract 1 260.000 (l) 
'-"" 

Piping replacement 1 5,000 
Consumables 1 2,500 
Miscellaneous Materials 1 5,000 

Sub-Total Materials $272,500 

3 Contracts 

Machine small parts as required 1 1000 $1,000 
Transportation 1 10000 $10,000 
Sub-Total Contracts $11,000 

4 AlO 

ContractAO $5,195 $24,668 
LabourAO $19,473 

Sub-Total AlO Charges $24,668 

Total Project Estimate $381,736 
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Budget Year: 
Division: 
Department: 
Originator: 

Alternative 
A Refurbish Pump 
B R~pl~ce Pump 
C Test 3 
D Test 4 

Recommendation: -

.. ' 20101 

LlN-PE-CW PUMP REfurbishment 
Summary of Alternatives 

Date: 
Power Production CI Number: 

Lingan Project No. : 
Ron MacNeil 

After Tax 
WACC PVof EVA / NPV 

-6,55% 14,642,1577 
6.55% 14,427,873 
6.55% 0 
6.55% 0 

30.;;JOI-10 
39623 

Rank IRR " 
Disc Pay 

1 376.19% 1.3 years 
2 375:58% 1.4 years 
3 #NUM! 0.0 years 
4 #NUM! 0.0 years 

It is recommended based on this EAM to Refurbish the CW pump rather than replace with a new pump. The justification of this is based 
on a NPV of $14,642,577 and an IRR of 376.19%. 

Notes/Comments: 
Refurbish Pump 
The assumptions used to analyze this option are as follows: A life of 15 years, a capital cost of $381,736 in 2010 for a refurbishment and 
a capital cost of $720,744 present value in 2016 for replacement of the asset. Justification is based on avoided replacement energy and 
avoided repair costs associated with an unplanned outage. The avoided costs for 2010 and 2011 are: $272,824 and $1,024,575. 

Replace Pump 
The assumptions used to analyze this option are as follows: A life of 15 years a capital cost of $640,000 in 2010 for replacement and an 
additional $795,760, present value, in 2021 for a second replacement. Justification is based on avoided replacement energy and avoided 
repair costs associated with an unplanned outage. The avoided cost for 2010 and 2011 are: $272,824 and $1,024,575. 

Test 3 

Test 4 

Copy of CI39607-L1N-PE-CW Pump refurbishment-EAM2010.xls 7/30/2010 
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