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1. Added Section 3D, Discussion of Flow Rangeability Testing.
2. Added Section 6, Test Data and Vibration Curve for Flow

Rangeability
3. Added Structural Integrity Statement Section 7D (References).

REV. 2 - 7/3/97 - PAUL J. KASZTEJNA
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1.0 INTRODUCTION

The testing for this study was undertaken in an effort to improve the

NPSHR requirements for the 6HND-134 building spray pumps at Crystal River

Unit 3.

An approximate 2 foot reduction in NPSHR was desirable to improve

pump operability.

Three impellers, one spare casing assembly, and one spare rotating

element were sent to IDP, Phillipsburg, NJ for impeller modifications to be made

and for each impeller to be tested to establish the performance of each impeller

in terms of Head/Capacity, NPSHR, efficiency, and BHP.

After completing improvements in NPSH requirements a one day flow

rangeability test would be conducted to re-establish a new minimum continuous

stable flow point, determine an NPSHR point at 2500 gpm, and to confirm a

maximum runout flow point, independent of NPSHA.
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2.0 CONCLUSION/SUMMARY OF RESULTS

As a result of the modifications made to reduce the NPSH requirements

for the 6HND-134, building spray pumps, curves for the NPSHR vs. Flow can be

found in Section 5.0. NPSH curves for both .3% and 5% Head Loss criteria are

presented.

The NPSHR at 1325 gpm was reduced from 16.0 ft. to a nominal 13.5 feet

and at 1500 gpm the pre-test requirements of 18 feet were reduced to 15 feet.

The test results showed a variation between impeller to impeller of approximately

0.5 foot.

Results of the flow rangeability tests indicate a Minimum Continuous

Stable Flow (MCSF) point can be established at 800 gpm. The NPSHR for a

runout flow point is 24 feet at 2370 gpm, and testing indicated the pump could

attain runout flows of near 2600 gpm with approximately 85 feet NPSHA.
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3.0 DISCUSSION

A. DESCRIPTION OF MODIFICATIONS FOR NPSHR IMPROVEMENT

B. EFFECTS OF MODIFICATIONS

C. INTERPRETATION OF NPSHR RESULTS

D. INTERPRETATION OF FLOW RANGEABILITY RESULTS

E. DESCRIPTION OF ADDITIONAL MODIFICATIONS
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3A. DESCRIPTION OFMODIFICATIONS UNDERTAKEN TO
IMPROVE NPSHR CHARACTERISTICS

Suction impeller performance is directly related to inlet velocities, vane

angles, and vane surface irregularities.

After conducting baseline performance and NPSH testing, an

examination/inspection of each impeller revealed several areas for potential

improvements. The inlet vanes were somewhat blunt and irregular, the impeller

eye diameter was constructed with a 30 degree chamfer and the overall surface

finish was rough.

* Figure 1 depicts the modifications made to improve the NPSH

characteristics for the 6HND pump impeller. The impeller eye bore was

increased in area, a radius replaced the previous sharp corner chamfer at the

inlet of the eye bore, the inlet vane tips were cut back slightly and re-sharpened,

and the surface finish throughout the entire eye area was improved.

The amount of increased area of the eye bore and inlet vane tip cutting

back was optimized during successive tests on the 1irst and second impt1 per.

After determining the best combination of rework, the third and fourth impellers

were modified and tested to verify results of the rework.
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3C. INTERPRETATION OFNPSH TESTING RESULTS

The baseline testing and to some extent the post modification tests for

NPSHR, when plotted vs. flow, showed a slight "hump" or non symmetrical

NPSHR curve. This type of "hump" at about half capacity is not uncommon for

high suction specific speed impellers. It usually occurs at or around half capacity

and is caused by suction recirculation at the impeller inlet. This can be

eliminated by designing new blades and/or a new impeller, but this not being the

case, part of this "hump" was eliminated by the rework performed on the

impellers. NPSHR curves are provided for both 3% and 5% breakdown in total

developed head. A typical standard used by the pump industry is a 3% break. A

5% break offers more margin when evaluating pump performance and is felt to

be an acceptable alternative, because of the low energy impeller and optimum

impeller material. (See Letter Reference)

The NPSHR curves as presented in Section 4.0 indicate the performance

basis the test results as arrived by test. (3% break and 5% break) Additional

correction, as defined by the Hydraulic Institute Standards, may be applied as

the end user desires, to further reduce the NPSHR.
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3D. INTERPRETATION OFFLOWRANGEABILITY TESTING

An eight hour test was conducted in an effort to establish or define a new

minimum continuous stable flow point. The documented MCSF of 1200 gpm for

this pump design was conservatively evaluated largely as a result of inadequate

low flow test data. Data is presented in Section 6.0. Pump flow rates were

varied from 400 gpm to 2500 gpm. Bearing housing oil sump temperature and

bearing housing skin temperature were closely monitored throughout the testing.

Once stabilized, operating flow rates had little or no effect on bearing housing

temperature. Bearing housing vibrations were also recorded during each flow

condition. A plot of vibration versus flow rate reveals a steady increase of

amplitude in vibration as the flow rate is reduced. Both vibration in unfiltered

displacement and velocity, once below 1000 gpm, begin to increase at a more

rapid rate. Utilizing a current industry standard (API) for allowable bearing

housing vibration to define a pump's acceptable operating range, a value of 0.16

in/sec (1.3 X .12) is obtained. This is considered a rather strict guideline, but in

our case would eqLial apprcxi~mately 1000 gpm basitihorizontal velocity readings

and approximately 600 gpm basis vertical velocity reading. This along with

considering the vibration readings in horizontal and vertical displacement (mils)

was used to define an acceptable minimum continuous stable flow rate for the

6HND of 800 gpm. (See curve in Section 6.0).

After completing the flow rangeability testing, the pump was run at the 800

gpm rate for two (2) hours to determine any effect on temperature or vibration.
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None was detected, oil temperatures did not increase and vibration levels were

nearly the same as previously recorded.

Also included in Section 6.0, test data recorded at 17:50 (5/28/97)

indicates flow operability to 2593 gpm with test system suction pressure at 47.4

feet. This corresponds to approximately 80 feet NPSHA. This was an arbitrary

-suction pressure used to achieve the high flow test condition and should not be

used to evaluate NPSHR at this point.

Previous NPSH tests concluded 24.3 feet NPSHR at 2370 gpm.

See Section 5.0 (D) for actual test results.
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3E. DESCRIPTION OFADDITIONAL MODIFICATIONS MADE TO
IMPROVE GENERAL PRODUCT

1) A bore relief was added for all four impellers to improve fit up and

assembly/disassembly. A .030 inch relief in the bore of the impeller was

added to prevent pick-up when assembling and disassembling onto the pump

shaft. This is the preferred method of construction, especially when both

parts are made of stainless steels. The soft material tends to gall, pick-up

and seize. This modification has no effect on pump hydraulic performance.

2) The exit vanes of the third impeller (S/N 1HT9514) had to be underfiled to

correct the as found Head-capacity hydraulic performance. This manual

"sharpening" of the exit vanes increases the exit area and exit angle of the

impeller resulting in an increase of performance. It does not affect the

NPSHR characteristics of an impeller.

Apparently when 'his impeller was ordered the old Harrison Bill of Material

was not clear to IDP personnel for the requirement of this special hand work.

This problem should be avoided in the future, because a new part number

has been generated (6HND3AX1) which is a complete detail drawing with

ALL requirements for this impeller, (see Section 7E). Both special exit vane

work and vane work at the inlet.
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The two "in-place" impellers showed signs of erosion, possibly due to decon

procedures and/or use. They were PT inspected and weld repaired to bring

back to as new condition. All of the repairs were minor, and hand dressing

restored the impeller to the as designed blade shape. No effect on

performance is expected from this modification, therefore, no retesting was

called for.

. . v. . - .,. _- I A
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4.0 BASELINE TEST RESULTS (NPSHR)

A. IMPELLER S/N - 510F2

B. IMPELLER S/N - 97P10002
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Custom curve for:
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INGERSOLL-RAND COMPANY - ENGINEERED PUMP DIVISION

STEPPED PERFORMANCE TEST RECORD PAGE 1

DATE 12 /18 /96 7 :50

POINT # 1 2 3 4 5 6 7 8

DISCHG (FT) 577.0. 576.3 574.0 566.1 549.6 525.1 493.2 454.2

SUCTION (FT) 21.1 21.5 21.6 21.4 21.5 21.2 22.6 20.1

DIFF.VEL.HD. 0.0 0.1 0.3 0.8 1.3 2.0 3.0 4.0

T.D.H.(FT) 555.9 554.9 552.7 545.5 529.4 505.8 473.6 438.2

FLOW(GPM) 0.0 251.0 499.9 769.7 1019.7 1247.0 1528.1 1769.6

W.H.FP. 0.0 35.1 69.7 105.9 136.2 159.1 182.6 195.6

R.P.M. 3591. 3591. 3591. 3591. 3591. 3591. 3591. 3591.

WATTS 124.8 132.8 143.5 158.7 171.8 183.7 198.3 207.5

R.H.P. 151.4 161.8 175.8 195.7 212.8 228.3 247.4 259.4

LrFICIENCY 0.0 21.7 39.6 54.1 64.0 69.7 73.8 75.4

_____________________________________________________________________________________________

4mnDATA STEPPED TO SPEED OF 3550 RPM.

STEP TDH. 543.3 542.3 540.2 533.1 517.4 494.3 462.9 428.2

.STEP FLOW' 0.0 248.2 494.2 760.9 1008.1 1232.8 1510.7 1749.4

STEP RPM 3550. 3550. 3550. 3550. 3550. 3550. 3550. 3550.

STEP BHPF 146.3 156.4 169.8 189.1 205.6 220.6 239.0 250.6

STEP, EFF 0.0 21.7 39.6 54.1 64.0 69.7 73.8 75.4

ORDER fl-ITEM CUSTOMER CUST. ORDER CUST.TAG/ITM
050-62196.00 FLORIDA POWER

____________________________________________________________________________________

PUMP TYPE SERIAL NO. IMPELLER IMPELLER DIA CUST. RPM
6HND0134-1 Hoo1# 0.00 3550.

4n)GUARANTEED CONDITIONS:
GUAR. GPM GUAR. TDH GUAR. EFF. GUAR. NPSHR GUAR. MCSF

1500.0 450.0 75.0 13.0 0.

4rnCUSTOMER CONDITIONS:
CUST.SERVICE CUST. TEMP. C.VISC.(SSU) CUST. SP.GR. CUST. NPSHA

0.0 0.00 0.0

APPROVALS: g D_.A > I 1/



INGERSOLL-RAND COMPANY - ENGINEERED PUMP DIVISION

STEPPED PERFORMANCE TEST RECORD PAGE 2

DATE 12 /18 /96 7 :50

POINT $4 9 10

DISCHG (FT) 403.3 343.1

SUCTION (FT). 18.2 15.7

DIFF.VEL.HD. 5.3 6.8

T.D.H.(FT) 390.4 334.2

FLOW(GPM) 2045.7 2316.7

W.H.P. 201.5 195.3

R.P.M. 3591.-* 3591.

WATTS 218.6 230.9

B.H.P. 273.8 289.6

_FFICIENCY 73.6 67.4

_____________________________________________________________________________________________

4mnDATA STEPPED TO SPEED OF 3550 RPM.

STEP TDH 381.6 326.6

STEP FLOW 2022.3 2290.2

STEP RPM 3550. 3550.

STEP BHP 264.5 279.8

STEP EFF 73.6 67.4

ORDER H-ITEM CUSTOMER CUST. ORDER CUST.TAG/ITM
050-62196.00 FLORIDA POWER

PUMP TYPE SERIAL NO. IMPELLER IMPELLER DIA CUST. RPM
6HND0134-1 ### 0.00 3550.

4mnGUARANTEED CONDITIONS:
GUAR. GPM GUAR. TDH GUAR. EFF. GUAR. NPSHR GUAR. MCSF

1500.0 450.0 75.0 13.0 0.

4mnCUSTOMER CONDITIONS:
CUST.SERVICE CUST. TEMP. C.VISC.(SSU) LUST. SP.GR. CUST. NPSHA

0.0 0.00 0.0

*N******** ******* ****** **** ** O N * *
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INGERSOLL-RAND COMPANY - ENGINEERED PUMP DIVISION

STEPPED NPSH TEST RECORD - BEREAK 02 AT 1521 GPFM PAGE 1

DATE 12 /18 /96 7 :50

POINT 0 1 2 3 4 5 6 7 8

DISCHG (FT) 478.4 464.3 452.6 444.4 439.9 434.5 424.4 342-.1

SUCTION (FT) 5.5 -6..3 -13.4 -14.7 -15.7 -17.0 -1S.1 -18.6

DIFF.VEL.HD. 3.0 3.0 2.9 2.9 3.0 2.9 2.9 2.8

T.D.H.(FT) 475.8 473.6 469.0 462.1 458.7 454.6 445.4 363.6

RP11 3591. 3591. 3541. 3591. 35'-1. 359 1. 3591. 3591.

BARO.(FT.) 33.7 33.7 33.7 33.7 33.7 33.7 33.7 33.7

H20 TEMP.(F) 70.0 70.0 76.0 70.0 70.0 70.0 70.0 70.0

V.P. (FT.) 2.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9

14PSH (FT) 39.8 27.9 20.7 19.4 16.5 17.2 16.1 15.5

4nmDATA STEPPED TO SPEED OF 3550 RPM. STEPPED FLOW OF 1504 GPI1.

STEP TDH 465.2 462.9 458.3 451.6 448.3 444.2 435.3 355.3

STEP, RPM 3550. 3550. 3550. 3550. 3550. 3550. 3550. 3550.

STEP NPSH 38.9 27.3 20.3 19.2 18.1 16.8 15.7 15.1

ORDER #-ITEM CUSTOMER CUST. ORDER CUST.TAG/ITM
050-62196.00 FLORIDA POWER

____________________________________________________________________________________

PUMP T'tPE SERIAL NO. I1PELLER IMPELLER- DIfA CUST. RPl1
6HND6134-1 V14144 6.06 3550.

4rnGUARANTEED CONDITIONS:
GUAR. GPM GUAR. TDH GUAR. EFF. GUAR. NPSHR GUAR. ICSF

1500.0 450.2 75.0 13.0 6.

4mCUSTOilER CONDITIONS:
CUST.SERVICE CUST. TEMP. C. vISc. (SSU) OUST. SP.GR. CUST. NPOSHA

2.0 .02 2.2

- APPROVALS:
TEST ENGR. 1FJ ENGR'G. DEPT. r_ _ _

REVISlON20



INGERSOLL-RAND COMPANY - ENGINEERED PUMP DIVISION

STEPPED NPSH TEST RECORD - BREAK 13 AT 1055 GPM PA G E 1

DATE 12 /18 /96 7 :50

POINT # 1 2 3 4 5 6 7 6

DISCHG (FT) 538.8 523.G 513.7 514.3 509.2 503.1 496.8 493.8

SUCTION (FT) 9.2 -4.9 -11.4 -12.7 -14.8 -16.8 -17.7 -16.4

DIFF.VEL.HD. 1.3 1.3 1.3 1.3 1.3 1.2 1.3 1.3

T.D.H.(FT) 530.9 529.9 526.5 528. 3 525.4 521.3 515.9 513.6

RPM 3591. 3591. 3591. 3591. 3591. 3591. 3591. 359i.

BARO.(FT.) 33.7 33.7 33.7 33.7 33.7 33.7 33.7 33.7

H120 TEMP. (F) 76.0 70.6 70.9 70.0 76.0 70.6 70.0 70.0

V.P. (FT.) 0.9 0.9 0'.9 0.9 0.9 0.9 0.9 0.9

HPSH (FT) 42.7 28.5 21.9 20.7 18.5 16.5 15.6 15.5

____________________________________________________________________________________________

4mnDATA STEPPED TO SPEED OF 3556 RPM.F STEPPED FLOW OF 994 GPM.

STEP TDH 518.9 517.9 514.6 516.3 513.4 509.5 504.2 501.9

STEP RPM 3555. 3550. 3550. 3556. 3550. 3550. 3550. 3550.

STEP NPSH 41.7 27.8 21.4 20.2 18.1 16.1 15.3 14.6

ORDER H-ITEil CUSTOMER CUST. ORDER CUST. TAG/IlM
0 E- 621 96. d5 FLORIDA PFOWERN

____________________________________________________________________________________

PUMP TYPE SERIAL NO. IMPELLER IMPELLER DIA CUST. RPM
6HWID134-1 8ip 0.80 3555.

4AmIUARANTEED CONDITIONS:
GUAR. GPM GUAR. TDH GUAR. EFF. GUAR. NPSHR GUAR. MCSF

1580.a 456.6 75.0 13.6 0.

4mCUSTOM.ER CONDITIONS:
CUSOT.SERVICE CUST. TEMP. C. VISC.(SSU) CUST. SP'.GR. CUST. NPSHA

61.6r 0. 86 6.6

APPROVALS: zo 'IO
TEST ENGR. _ ___ENGR'G. DEPT. |_ _ _I

~*:*+* ********,f****-R***E*SN*2 REVISION2O



INGERSOLL-RAND COMPANY - ENGINEERED PUMP DIVISION

STEPPED NPSH TEST RECORD - BREAK #3 AT 1005 GPM PAGE 2

DATE 12 /18 /96 7 :50
*** ** * ** *:**** * ** * ** * ******* *** **** ** ** * ** * **** * *** ***** * *** **** ** * *** **** * *** ** * ** *

POINT # 9 10 11 12 13

DISCHG (FT) 489.5 486.2 480.6 464.9 398.5

SUCTION (FT)

DIFF.VEL.HD.

T.D.H.(FT)

RPM

BARO.(FT.)

H20 TEMlI'.(F)

V.P. (FT.)

NPSH (FT)

-19.3

1.3

510. 1

3591.

33.7

70.8

0.9

14. 1

-19.9

1.3

507. 4

3591.

33.7

-20.8

1. 3

502.8

3591.

33.7

-21.8

1.5

488.3

3591.

33.7

70.0

0.9

11.7

-22.9

1.3

422.8

3591.

33.7

72.0

0.9

10.4

70. 0

0.9

1i.5

0.9

1a.6

____________________________________________________________________________________________

4nmDATA STEPPED TO SPEED OF 3575 RPM. STEPPED FLOW OF 9-94 GPIP.

STEP TDH 498.5 495.9 491.3 477.2 413.2

STEP RPM 3550. 3550. 3550. 3550. 3550.

STEP, NPSH 13.8 13.2 12.3 11.4 18.2

ORDER #-ITEM 'CUSTOMER CUST. ORDER CUST.TAG/ITM
U0D-Ga;,3496.0 FLORIDA POWER

PUMP TYPE SERIAL NO. IIlPELL.ER IMPELLE;. D IA CUST. RPI
6HND0134-1 lI8nti 9.00 35 50.

4mnGUARANTEED CONDITIONS:
GUAR. GPM GUAR. TDH GUAR. EFF. GUAR. NPSHR GUAR. MCSF

1500.0 450.0 75.0 13.0 U.

4mCUSTOiMER CONDITIONS:
CUST.SERVICE CUST. TEMP. C. VISC.(SSU) CUST. S'.GR. CUST. N'SHA

0.0 0.00 0.0

REVISION20



INGERSOLL-RAND COMPANY - ENGINEERED PUMP DIVISION

STEPPED NPSH TEST RECORD - BREAK U1

DATE 12 /18 /96 7

POINT 4 1 2 3

DISCHG (FT) 403.0 387.5 378.1

SUCTION (FT) 13.9 -0.9 -8.0

DIFF.VEL.HD. 5.3 5.3 5.3

T.D.H.(FT) 394.3 393.7 391.5

RPM 3591. 3591. 35'31.

BARO.(FT.) 33.7 33.7 33.7

H20 TEMP.(F) 70.0 70.0 70.0

V.P. (FT.) 0.9 0.9 0.9

NPSH (FT) 49.4 34.5 27.4

AT 2030 GPM PAGE 1

:50
* ** * *** * ** ** *.* ** * **** ** ** ** ** * *** *** ** ** *

A

372.8

-12.3

5.. 2

390.4

3591.

33.7

70.0

0.9

23.0

5

364.9

-13.9

5.2

384.2

35931.

33.7

70.0

0.9

21.4

6

357.8

-14.6

5.1

377.6

3591.

33.7

70.0

0.9

20.7

7

337.5

-15.1

4.8

357.6

3591.

33.7

70.0

0.9

20.E

___________________________________________________________________________________________-

4mnDATA STEPPED TO SPEED OF 3 R550 RPM. STEPPED FLOW OF 2007 GPM.

STEP TDH 385.3 384.8 382.6 381.6 375.5 369. 0 349.5

STEP RP11 3550. 3550. 3550. 3550. 3550. 3550. 3550.

STEP NP SH 48.3 33.7 26.8 22.5 20.9 20.2 19.6

ORDER #-ITEM CUSTOMER CUST. ORDER CUST.TAG/ITM
050-62196.00 FLORIDA POWER

PIUMP TYPE SERIAL NO. IMPELLER IMPELLER DIA CUT. F:PI
6HND0134-1 i.t 0.'6 3550.

4mnGUARAINTEED CONDITIONS:
GUAR. GPM GUAR. TDH GUAR. EFF. GUAR. NPSHR GUAR. MCSF

1500.0 450.0 75.0 13.0 0.

4niCUSTOMER CONDITIONS:
CUST.SERVICE CUST. TEMP. C. VISC. (SSU) CUST. St".GR. CUST. NPSHA

0.0 0.00 0.0

APPROVALS:
TEST ENGR. __2 _ENGR'G. DEPT. _ _ _ _

REVISION20



INGERSOLL-RAND COMPANY - ENGINEERED PUMP, DIVISION

STEPPED NPSH TEST RECORD - BREAK f1 AT 1340 GPIM PAGE 1

DATE 12 /18 /96 13 :2
* * ** ** ***** * ** * ** ** **** * *** ** * **** * * * *-** * *** ** * ** ** *** * ****** * * *:* ** * ** * ** * * ** **** *

POINT H1 1 2 3 4 5 6 7 8

DISCHG (FT) 510.4 49.2.5 483.1 478.5 472.8 470.4 467.6 461.7

SUCTION (FT) 16.3 -1.4 -10.1 -12.2 -13.8 -14.7 -15.7 -17.,2

DIFF.VEL.HD. 2.3 2.3 2.2 2.3 2.3 2.3 2.3 E.3

T.D.H.(FT) 496.4 496.3 495.6 493.0 489.0 487.6 465.8 481.3

RPM 3591. 3591. 3591. 3591. 35.1. 3591. 3E91. 3541.

BARO.(FT.) 33.7 33.7 33.7 33.7 33.7 33.7 33.7 33.7

H20 TEMP. (F) 70.0 70.0 70.0 70.0 70.0 70.0 70.0 70.0

V.P. (FT.) 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9

NPGH (FT) 50.3 32.4 23.7 21.6 20.1 19.1 18.1 16.6

4mDATA STEPPED TO SPEED OF 3550 RPMI. STEPPE7D FLOW OF 1325 GOPTI.

STEP TDH 485.1 485.0 484.3 481.8 477.9 476.5 474.8 470.4

STEP RPM 3550. 3550. 3550. 3550. 3550. 3550. 3550. 3550.

STEP NPSH 49.1 31.7 23.1 21.1 19.7 18.7 17.7 16.2

ORDER #-ITEM CUSTOMER CUST. ORDER CUST. TAG/ITM
050-62196.00 FLORIDA POWER

P U MP TYFPE SE'IAL NO. IMtELLPE IE-IFiLLER LIA CUET. RPM
6HND0134-1 1#4"iT 0. 3550.

4mnGUARANTEED CONDITIONS:
GUAR. GPM GUAR. TDH GUAR. EFF. GUAR. NPSHR GUAR. MCSF

1500.0 450.0 75.0 13.0 0.

4mnCUSTOMER CONDITIONS:
cUST.SERVICE CUST. TEMP. C.VISC.(SSU) CUST. SP.GR. CUST. NPSHA

0.0 0.00 0.0

APPROVALS:
TEST ENGR. _ ___ENGR'G. DEPT. _ _ _ _1

*u**** *****-* m*** **** IE*********V*i*S i*O N 2 0



INGERSOLL-RAND COMPANY - ENGINEERED PUMP DIVISION

STEPPED NPSH TEST RECORD - BFREAK IUI AT 1340 GPM PAGE 2

DATE 12 /18 /96 13 :2
* ** ***** * *** **** * **** ****** ** ** *** *** ****** * ******* * *** ** ****** * *** *** **** *** **** ***

POINT U 9 10 11

DISCHG (FT) 452.0 436.6 330.2

SUCTION (FT) -18.5 -19.4 -19.9

DIFF.VEL.HD. 2.2 2.2 2.1

T.D.H.(FT) 472.9 458.5 352.3

RI:li1 3591. 3591. 3591.

BARO.(FT.) 33.7 33.7 33.7

H20 TEMP.(F) 70.0 70.0 70.0

V.P. (FT.) 0.9 0.9 0.9

NPSH (FT) 15.3 14.4 13.8

____________________________________________________________________________________________

4mnDATA STEPPED TO SPEED OF 3550 RPM. STEPPED FLOW OF 1325 GPM.

STEP TDH 462.2 44B.1 3'44.3

STEP, RPM 3550. 3550. 3550.

STEP NP-rSH 14.9 14.1 13.5

ORDER 4-ITEM CUSTOMER CUST. ORDER CUST.TAG/ITM
050-62156.00 FLORIDA POWJER

____________________________________________________________________________________

PUMP TYPE SERIAL NO. IMPELLER IMPELLER DIA CUST. RPM
GHNDO0134-1 #111111 5. ;l 3 50.

4mGUARANTEED CONDITIONS:
GUAR. GPM GUAR. TDH GUAiR. EFF. GUAR. NPSHR GUAR. MCSF

1500.0 450.0 75.0 13.0 0.

4n1CUSTOl1ER CONDITIONS:
CUST.SERVICE CUST. TEMP. C. VISC. f'SSU) CUST. SP.GR. CUST. NPFHA

. 3.0 0.

REVISION20



ENGINEERED PUMP DIVISION IrHGE:RSOLL-PAND COMPANY VIBRATION DATA .

TESTPONTr NUMBER

TOTAL HEAD -FT.

TOTALG.. zG5P1 q9 5 I o ( 217z S7 1 76c

DISP. (MIL) I't Z: ,3 6-7 % .2. 'Z Z 28

,< VSOCITY(INJS) '-- z%- t-7 .Zl IZ 09 10?

z FILTERED-MAX
N

vELocrY(,NIS) .0o7 .0- ___ _P 0_3 _3

o UINFILTERED

D UNFILTERED

VELOcr= (s) I E. l .o2 O | 810
FILTERED-MAX
VELOCIY IS) '6 , .07 .o3 02, O2 ,02-

-- -S I. I -_

UNFILTERED _

DISP. (INLS)

UNFILTERED .
N .-l _ C Y!

o FILTERED-MAX
VELOCrrY (INIS)

.ip oM l I

| s t UNFITERED . 1

.I VELOM( NS) . 1 11
FILTERED-MAX
VELOCiTy (INS)

| X _ ~. -

N.Y.O. riEM S/N PUMP TYPE DATE

65E6 - 2196.0 oo G i4eD I /q96|
GPM TDH RPM -

RIESD ON30S |

| REVIS ION 2OQ>!. 9
,, , ,



ENGINEERED PUMP DIVISION INGER.SOLL-P-AND COMPANtY VIBRATIOfN DATA.

TEST POITh NUMBER

TOTAL HEAD -FT.

TOTAL GPM ZoLS 2. 15

UNFfLTERED
DISP. (MILS) * 11.1
UNFILTERED

J VELOCIY(IS) .Co . _ _ .

o FILTERED-MAX
vELOcrrY(IN/S) ,02 o3

0 __....._2

UNFILTERED.
DISP. (lILS) 1 8 *S3

c UNFILTERED .
b VELOCITY (INIS) . 09C

. FILTERED-MAX
VELOCT Y(INIS) ,3 ,o3

UNFILTERED
DISP. (MILS)

UNFILTERED 1
. ., ;YELOCTWYXIS)..

o FILTERED-MAX
s VELOC1TY (INIS)

0

UNFILTERED
DISP. (MIS)

UNFILTERED
- VELOCnY WS) __ I

> FILTERED-MAX
VELOCITY (INtS)

N.Y.O. ITEM SN PUMP TYPE DATE

oSo -(2 I 1 6 .(3 O4 6 i --b lzblsle 15
GPM TDH RPM

REVISION20 r ), 1
II'4) 1 1 '( _
I/1' i/
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CUSTOMER Ft- 0 Z % M Ar j- DESIG fiCONDITIONS INGERSOLL-RAND CURVE* N
PROPOSAL NO0.510-&'2j7&TEM60 GPM J50L5 LFF 2•~ PM

S~(J .(T)SPPPUMPS PUP 6 /-/AJJ1'
SPECIAL NOTES AsUM TH F.JSrHPSG. Curves are approuimate. Pumpo s gualanteed lto one set

ctl p boO7--35 o conditions. Capacity, head and elliciency guarantees
RPM 10 IVRHP D A Nare based on shop test and when handling cleat, cold.

iv 'DATE f 7 9 sh walel at a temperature ot not over 85 degrees and
.............. _ Z A not 1ve I S ____c ___onfill_

Custom curve-for:',,Iil
FLORIDA POWER CORP.

The sigrniture below certifies that
curve N-1462B is based on a performance
test of impeller s/n 97p10002 on IDP
order 050-62196.
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CUSTOMER F1.0r /% DESIGN CONDITIONS IN ERSOLLRAND CURVE

PROPOSAL NO.o6o0,6Z I J&ITEM OQ GPM I soo E PUMPS PUMP 7!

SPECIAL NOTES T.H. (FT.)}L BHP SG. Curves are approximate. Pump is guaranteed ltr one set
7 . P . I 5 E RP DRAW N1o conditions Capacity, head and efticiency guaranteesq Ak' ~ 'j7 .§7j RPMDflVER P DAWNare trased on shop teat and when handling clear, Cold.

B Sy 9DATE 217 `7 Iresth water At a teMImpaUre 01 riot Over 85 degrees and
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INGERSOLL-RAND COMPANY - ENGINEERED PUMPF DIVISION

STEPPED PERFORNAACE TEST RECORD PAGE 1

DATE 2 /7 /97 10 :42

POINT f 1 2 3 4 5 G 7 8

DISCHG (FT) 5d1.4 580.6 574.6 566.0 546.3 516.2 487.0 44'.4

SUCTION (FT) 23.1 23.0 22.7 22.9 22.6 21.9 21.6 20.7

DIFF.VEL.HD. 0.0 0.1 0.4 0.7 1.3 2.1 2.9 4. 0

T.D.H.(FT) 558.2 557.7 552.2 543.9 525.1 496.5 468.3 432.7

FLOW(GPM) 0.0 2Q'.8 '32.2 762.9 1S19. 1 1 274. 2 1514.1 1771.3

W.H. P. 3. 37.8 74.1 104.7 135.0 159.6 178.9 193.3.

R. P. M. 3589. 3589. 356S. 3589. 3569. 35893. 3589. 35839.

WATTS 139. 6 147.3 158.0 169. 6 131.8 193.0 204.4 214.9

B.H.P. 170.7 180.8 i94.8 209.9 2c. 240.6 2.5.4 269.0

EFFICIENCY 0.0 20.9 38.1 49.9 59.8 Et6.3 70.0 71.9Sl

4mDATA STEPPED TO SPEED OF 3550 RPN.

STEP TDH 546.2 545. 6 540 -. 1 532.1 513. 8 485.7 458.2 4c3.4

STE: FLOW 0.0 265.93 526.5 754.6 1036.0 1260.4 1497..6 1752.0

STEP RPM -C 550. 3550. 3550. 3550. 3550. 3550. 3556. 3550.

STEP DHP P HF 5. 2 175.0 183. 5 203.1 ;18.6 2r2.8 247.1 a C-1 ; 6

STEP EFF E. 0 20.9 38.1 49.9 53. 8 66.3 70.0 71. 9

ORDER fl-ITEM CUSTOMER CU'T. C:-DER CU;ST.. TG/ I TM
u50-62 196 .00 FLOR'f'IDA POWER

PUMP TYPE SERIAL hO. E;TFcLLER I._LL'_. D.A CUs5. .P'M
SHND0134-1 NIti4 0.00 3550.

4niGUARANTEED CONDITIONS:
GUAR. GPM GUAR. TDH GUAR. EFF. E"-L!R. N"PSHR GUAR. MICSF

1500.0 4 50.0 i7.0 1_.0 e.

4niCUST0MER CONDITION':
CUST.SERVICE CUiST. TEMP. C.VISC. (S'SU) CUST. SP.GtR. CUST. NhSHA

0.0 0.00 0.C

TEST ENGF. ENGR'G. DEPT.
~*:r**- ****** :**2*-. 8 : *4* *** * '*-'* * **' .*4**:*' r :**. '**-* 4 *** * *4*:. * . *



INGERSOLL-RAND COMPANY - ENGINEERED PUMP, DIVISION

STEPPED PERFORMANCE TEST RECORD PAGE 2

DATE 2 /7 /97 19 :42
* * *** ** * ** ** * * * * * ** * *.** * * * ** * * **** * ****** ** ** ** * ** ** ** ** * ** ** * * * *** * ** ** *- * * * *

POINT 1' 9 10

DISCHG (FT) 400.3 338.3

SUCTION (FT) 19.9 17.6

DIFF.'EL.HD. 5.2 6.8

T.D.H. (FT) 365.6 327.5

FLOL (GPFi) 2917.5 23095.4

4. H. P. 1 96. 2 190.8

I\. I-. U3589. 3S539.

WhTTS 223.8 230.7

D. H. P. 280.5 265. '

EFFICIENCY 79.9 65.9

.___________________________________________________________________________________________

4imDATA STEP FED TO SPEED CF 355J RPM..

STEP' TDH 377.3 329.4

S'FEP FLOW 19395.6 2284.3

c TEP ?P' 3557. 365.'

_ . _,^-r F .r- 5.-r

ORDER It-ITErM CUSTOMER U iu. .,,% EU 3T.T 0/ .EIT;.
950-62196. QQ FLORIDA POWERF

____________________________________________________________________________________

PUMP TYPE SERIAL NO. I MPELLER IMPELLER DIA CUST. RPM
GHND0134-1 149 #. ci..

,rciGUARANTEED CONDITIONS:
GUAR.. 6P.M. GUAiR. TDH L*LiiiF;. R GLIAfR. NOCSF

1500.9- 4 50. 0 75.0

4mCUSTOME'7R CONDITIONS:
CUST.SERVICE CUST. TEMP. C.VISc. 'SSU) C'UST. Sr.GF:. CUST. NPSHA

n*' ***0 N***.'** ***t* F * *



INGERSOLL-RAND COMPANY - ENGINEERED PUMP DIVISION

STEPPED NPSH TEST RECORD - BREAK 41 AT 2059 GPM PAGE 1

- DATE 2 /7 /97 10 :42

POINT # 1 2 3 4 ' 6 7
. -... e

DISCHG (FT) 399.0 375.7 364.6 3 5i.4 348.0 334.7 272.0

SUCTION (FT) 25.1 2.3 -5.6 -11.0 -13.5 -15.7 -17.1

DIFF.VEL.HD. 5.4 5.4 5.5 5.3 '.5 5.5 5.1

T.D.H.(FT) 379.3 378.8 375.1 375.8 367.0 356.1 292.2

RPM 3589. 3569. 3539. 35 8. 3565 3589. 3589.

D4ARO. (FT.) 34.0 34.0 34.0 34.0 34.0 34.0 34.0

H20 TEMP. (F) 72.0 72.0 72.0 72.0 72.0 72.C 72.0

V.P. (FT.) 0.9 8.9 0.9 0.9 8l.9 0.9 0.9

NPSH (FT) 60.8 33.1 ,30. 24.7 2E.2 20.0 13.5

_____________________________________________________________________________________________

4AuDA'TA STEPPED TO SPEED OF 3550 RP11. STEPFP ED FLOW O- 2,03C6 G?1.

STEP TDH 371.1 370.6 367. a 367.7 359.' 34.4 285.9

STEP RPM 355. 3558. 3550. 3550. 3550. 3550.

STEP NPSH 59. a7.3 383. 1 24.1 21.3 19.6 18.1

--OiDER W -ITEMl CUSTOicER CUS 7RE;r _ ,- C:JST. TAG 'J41
, -8-.21$ r .LU 3 (DA POWER

____________________________________________________________________________________

PUNP TYPE E NO. I 1. PEMPELLERi IMP E'LLE DIrA CUST. fPrli
6,-!.531s34-1 fl14484 8.001 3558.

4mGUARANTEED CONDITIONS:
GUAR° . G6P?. GUJR. 7DH GULR. EFF. G ipRm. PlFSH GUAR. '1CSIF

1i50 .0 4 O. E 7 _. 0 U _ u.

4rmCUSTOMER CONDITIONS:
CUST.SERVICE CUST. TEMP. C.'ISC. (SSU) CUST. SPr.GR. CUST. NPSHA

0. 0 0. 00 0.0

TEST ENGR. G ENGR w.. 7iT. | _ __ _/4/1_

-*..:.i*~-*:s*.:4** :**.*.i-i:ti** **.4*ffi:?*:*'f:.$.* .- >. .*4*~V*REVISION2O



INGERSOLL-RAND COMPANY - ENGINEERED PUMP DIVISION

STEPPED NPSH TEST RECORD - BREAK J42 AT 1775 6PM PAGE 1

DATE 2 /7 /97 10 :42
* ****** * ** ** * * * ** * * * ** * ** * * ** ** * * ** ** ** * ** **** *** ** ** * * * ** *** ** * ** ** * * * ** * ** *

POINT i3 1 2 3 4 5 6 7 a

DISCHG (FT) 453.2 426.0 416.3 412.4 408.1 402.2 39s. 9 392. 9

SUCTION (FT) 23.3 -2.7 -6. 4 -10.0 -12.7 -14.1 -1t.7 -16. 3

DIFF. VEL.HD. 4.0 4.0 4.1 4.1 4.0 4.1 4.1 4.1

T.D.H.(FT) 433.9 432.8 426.8 426.6 424.9 420.5 418.8 413.4

FRotM, 35 a9. 3589I. 35S?. 33569. 3599. 3539. 358. 3r3 9.

FARO.(Fl.) 34.0 34.0 34.0 34.0 34.0 34.0. 34.0

1-12,0 TEI'lP. (!: 72.0 72.0 72.0 72.0 72.0 72.0 72.0 72.0

V.P. (FT.) G.'s 0.', 0.9 0.9 0.9 0.9 0.9 0. 9

tIPSH (FT) 58.4 32.2 28.6 25.0 22.2 20.9 20.4 18.7

_____________________________________________________________________________________________

4mDAiTA STEPPED TO SPEED OF 3'550 RPil. STEPPED FLOU OF 1756 GPM.

STE7 P TD'-X 42 r.5 423.4 417. 6 417.4 415.7 411.5 409.7 464.5

SEPEP RP2 3'5S'J. 3%. i5S;3. 350. 3__6. 50. 35. 3

5TEP NPSH 57.1 31.5 28.0 24. 2;.8 20.4 19.9 1.3

ORDLK 11,-ITEM CUSTOMER 2UST.-C,;'Ai-E CUST./ IT
$50-62' 96.0 P FLORIDA POWEa

__________________________________________________________._________________________-

F'ULI> r,'I' I SERIH-L Msg. Ih.'LI P:l'-_ Lsf L' '-.R !A !:r

4;r IGUEl E CONDITIONS:
GUai,. cFil -JAiL. TDH GUARF. EFF. GUAR. FPSHR GUhF. MCSF

1500.0 ~450.0 7. 300

4mCUSTOIMER CONDITIOMS:
CUST. SERVICE CUST. TEMP. C. vIsC. (SSU) CUST. S;.GFR. CUST. NFSHA

0. 0 Q . 5. Li

A h: R, O V , vz.,
INEST ENGR. rENG__,F'. IL rT- _____________

REVISION2O



INGERSOLL-RAND COMPANY - ENGINEERED PUMP DIVISION

STEPPED NPSH TEST RECORD - BREAK S2 AT 1775 GPM PAGE 2

DATE 2 /7 /97 10 :42

F'OINT 11 9 10

DISCHG (FT) 387.0 336.6

SUCTION (FT) -17.5 -18.6

DIFF.VEL.HD. 4.1 3.8

T.D.H.(FT) 408.6 359.0

RiPM 3589. 3_589.

PARO.(FT.) 34.0 34.0

H20 TEMP.(F) 72.0 72.2

V.P. (FT.) 0.9 0.9

NPSH (FT) 17.5 16.3

____________________________________________________________________________________________-

4ij0DATA STEbPPED TO SPEED D. 3_0- F.F;-. STE;Eb FLD OF i7.6 rir.'.

STEP TDIH 399.8 351.3

STEP RPM 3SJ0. 3RJM.

STEP NPSH 17.2 16.0

*ORDEV .t-ITEM c CUSTOM1ER CUST. CrUv - CJST.Iih3/lT'l-

0 5-6219 6. 00 FLOF:IDA FPOWER'

Z F il P L Z

4niGUAFRANTEED CONDITIONS:
GUAR. EGp. GUAR. TDH GUAR. EFF. GEUAR. N'PSH R GUAR. MCSF

150C,0 !,0 Q -D. E _75. .1. . i l:. -

4niWUST0;'Er. CONDITIONS:
CUST. SERVICZ CUST. TEMP. C. VT (;SU) CUW7. 'F'.Gr'. CUST. NPSHA

EVISION20



INGERSOLL-RAND COMPANY - ENGINEERED PUMP DIVISION

STEPPED NPISH TEST RECORD - BREAK fl3 AT 1506 GPM PAGE 1

DATE 2 /7 /97 10 :42
******X*X **-X**v*KXX*iyX*W ***~ty<s~tX***XKX**y@****

POINT # 1 2 3 4 5 6 7 8

DISCHG (FT) 486.5 466.9 448.6 444.8 440.3 435.9 4374.0 430.0

SUCTION (FT) 18.6 -1.2 -11.8 -13.7 -15. 1 -16.3 -16.8 -17. 9

DIFF. VEL.HD.. 2.9 2.9 3.B 3.0 3.8 2.9 2.9 2.8

T.D.H. (FT) 470.8 471.0 463.4 461.5 458.5 455.2 452.8;i 4. .I

R'P .3. 3 58 a9. 3363. 3589. 3539 u'3 4 3539. 3

BARO. (FT.) 34.0 34. 03 34. 0 3t4- 34.0 3j4 0 ; 4 3

H20 TEMP. (F) 72.0 72.0 72.81 72.0 72.0 72.0 72.0 72.0

V.P. (FT.) 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9

NPSH (FT) 53.1 33.2 22.7 20.8 19.3 18.1 17.6 16.5

.*.;rlaTf STECPED T1O SPEED C.- 3 RF.-;'. STEPPED FLOW OF 1439 6PMl.

STIEP TDH 43 r.6 46 0.9 i 53. 4 451.5 44.5 445. 4 44. 0 441.1

STEP %Swi1 3358. 35. .na. 255 3550. .355 8. 5

STEP NPSH 51.9 32.5 22.c 20.3 18. 9 17.7 17.2 16. 1

CKDER fl-ITE'M CUSTOMER - CU3T7 E-..DE -cu .-, /i-i::
uS-5-62196. 00 FLORIDA PJWER

T:W;; rE S L N. IV:ELLER _I 'LLER MA-' GUS-. AR;,
6iA DS 'I -l 4444 ~ 3550.

4rnGUARANTEED CONDITIONS:
GU,;,. G'P'M GUAlD. 1., GUAR. EFF. GUflR. PS-HR GUAR. MCSF

15 0 El 45.0 7- 13. .0 0

4reCUSTOirMER CONDITIONS:

CUST.SERVTICE CUST. TEP. 0.. VlEC. (SWU) CL!S. E P.GR CUST. NPSHA
0.0 8.38 0.0

SPP2RG'+LS-: .4/2 h,
TEST ENGR. I, ENGR' G. DEPT. ry. lC /4 a

REVISION20



430.0

-17. 9

2.8-

i4 E0. S,

%Z . .~

72. 0

0. 9

16.5

RSOLL-RAND COMPANY - ENGINEERED PUMP DIVISION

STEPPED NPSH TEST RECORD - DREAK-j3 AT 1506 GPM PAGE 2

DATE 2 /7 /97 10 :42
* *** +** *** * ** -* * **** *** * * **** * ** ** ** * **** **~* ** ** ** * * * * * * *** * ** * * * *

9 10

(FT) 415.6 398.7

(FT) -19.1 -19.5

L.HD; 3.0 3.0

-T) 437.8 421.3

3 539. 3589.

T.) 34. 0 34. 0

-Fi 72.0 72.2

i.) 0.9 0.

15.4 15.'

rA STEPPED TO SPEED OGi- 3353 r.. ETEPRED FLOW OF 14R8 O111.

q 428.4 412.2

1 3550. 3550.

,H 15.1 14.7

i ITE~i CUSTOMER T. _T -i

32i`36. FL F'i-O FiH PC'W R,^

. zr*E~~ _'.:I.ti . IrF-L; Ii'cL ........................... lA J. CUST. Ir;

t1 t J ill3 5 .A b34-4 iti . %,JoiE

ARANTEED CONDITIONS:

IR. Ga,.i GUAR. T.DH R E.F. C-U'Ac. NpEXF'-H: G'Jh'A:. CiCSIF
151 .l 1~0.E 75 . :.DU

; ftIER CONDITIONS:
3T.SERVICE CUST. TEM1P. C.TVSC. (SSU) CUST. S7'. GF;. CUST. NPFSHA

0 . 2 . 2 a.

* ~* *R***E*V.**** * * *** ** * * *.* ** *** * **-* * * * * * * * * ******** * ** *

REVISION2Q



INGER'SOLL-RAND COMPANY - ENGINEERED PUlMP DIVISION

STEPPED NPSH TEST RECOF:D - BREAK fl4 AT 1321 GPM PAGE 2

DATE 2 /7 /97 10 :42

POINT U 9 10 11

DISCHG (FT) 448.1 426.3 347.4

SUCTION (FT) -16.8 -19.7 -21.2

D:FF. VEL.HD. 2.4 2.4 2

T.D.H. (FT) 469.3 .4 5.4 371.0

RPFi 3569. 3 5'3 . _v529.

BARO. (FT.) 34.0 34.0 34.0

H20 TEMP. (F) 72.f1 72.' 72.0

V.P. (FT.) 0.9 0.9 0.9

r.FSt (FT) 15.4 14.5 12.9

_____________________________________________________________________________________________

4i0DATA STEPPED TO SPEED OF R5O rrF.. STEPPED FLOW OF 1207 GPM.

; TL -'l TDH 4 5 9. 2 t44i5. 3 63'. 8

5.,_ t55w 25 . 3 5:5.

HE NPSH 15.0 14.2 12.E

ORDER f 4-ITF.I CIISTOMER C ^ t,*. I .. - C..LCRD-R CUST.TAG/ITIM
r5_-629IC6.02. FLORIDA POWER

C'Ul; TYPE Sar;If4L N9. .Pt..LER -: C:'_ CUST. RPI1
r.-NIJU124-1 1i41i1 :". 3-15_;.

4raU ii". AEE C OiDT i IN iS:

GUAR.. GMi GUAR. TDH GUAR. EFF. GUAR. N. FSHR Cl GUA:,lr. MCSF
1509.0 450.0 75.0 I .0 0.

4mCUSTOMER CONDITIONS:
CUST.SERVICE CUST. TEMP. C. VISC. ksSU) CUS)L. EP.GR. CUST. NPSHAi

0.0



INGERSOLL-RAND COMPANY - ENGIINEERED PUMP DIVISION

STEPPED NPSH TEST RECORD - BREAK H5 AT 990 GPM PAGE 1

- DATE 2 /7 /97 10 :42

POINT 1 1 2 3 4 5 b 7 8

DISCHG (FT) 545.3 525.9 516.1 503.5 498 .1 494.9 492.2 487._

SUCTION (FT) 17.5 -1.0 -9.8 -15.6 -16.9 -17.9 -18.7 -20.0

DIFF.V'L.HD. 1.3 1.3 1.2 1.2 1.3 1.2 1.3 1.2.

T.D.H. (FT) 529.0 528.3 527.2 520.5 516.4 514. 2 512.2 503.8

RPM 3589. 285a9. 25?. 3589. 2589. 3589. 3539.

BARO. (FT.) 34.C! 34.0 34.0 34.6 34.0 34.0 34.0 24.i

H20 TEi'!P. (F) 72. G 72.0 72.0 72.6 72.0 72 .0 72. 0 7. 0

V. P. (FT.) 0.9 0. 9 0.93 0.9 0.9 0.' El.9 01. 5

NPSH (FT) 51.2 32.6 23.8 17.9 16.7 1C.7 aI. . 13.6

_____________________________________________________________________________________________

4 SaATA STECPPED TC SPEED CF 55' r Ir;P. STEPPED FLOW OF 979 GPn'.

STiPc TDH 517.6 51F., 515.8 509.3 ,J.2 CI3. 1 0 . 1 49 J7. G

.3

5E, [;@ 3550. 355 0. 3550. 3550. 3 5. 3550. 3550.

TTE P N PS H 50.1 31.9 cE.S 17.t6 1.3 15.4 14.6 1.3

ORDER lIh-ITIEM ' CLISTO7ER. ORDER CUST.TAG/ITI ---

050-3219. 00 FLORIDA POWER".

9'UCt P rTPE SER IAL F N. P E L ;R IiiPELLER IA CUST. I
_hLHND i .- 1 3 t- r! . 0 1- :--t

GUh'. lGUAR. TDH EUAIR. EFF. GUAR. GUSHR GUAR. MCS-F
1500.0 4 5. 7 5.0 1-.Q 0.

4mCUSTONER CONDITIONS:
CUST. SERlVICE CUST. TEMP. C. vISC.(SSU) CUST. Sr Gr. CUST. t4rSHA

0.0 0.010. 0

;: C,-T -1r 's S:nlr,<
TEST El0R. __ENGRG'S. D-rP. r___________

'.* *****'X*+.*4****R *.I*

REVISION2O



INGERSOLL-RAND COIIPANY - ENGINEERED PUIIP DIVISION

STEPPED NPSH TEST RECORD - BREAK #5 AT 990 GPIM PAGE 2

DATE 2 /7 /97 10 :42

POINT fl 9 10

DISCHG (FT) 480.3 404.9

SUCTION (FT) -21. 6 -23.3

DIFF.VEL.HD. 1.2 1.3

T.D.H. (FT) 503.3 429.6

35857. 3589.

EiARFO. (FT.) 34.0 34.0

H20 TEMP. (F) 72.0 72.0

V.FP. (FT. ) c.9 0. 9

NFSH (FT) 1 1.9 10.3

_____________________________________________________________________________________________

4wi DA-a STE'P-IPEC TO S PE uED OF ,_8 rP i. STEPPED FLOW O'- i7E, -C'li.

STEP TDH 24, ;, 4 2.3

ETEP RIl 3553 0. 355C.

TEP NF'SH 11.7 10.1

QORDEI-M ':-ITE'll . CU'STOf1hF;_.... ... .- CO"T. C2DER CU'-T.T-AG/iITM_.
0'U-61-'96.00 FLOFiR P D A OWEWR

lic '~cTR~A CUTRrl

4raGUARANTEED CONDITIONS:
GUAR. GPII GUAR. TDH r. EFF. GUA:. tiN..SHF. GUAR. rCF

1500450.0 75. 0 Z2

-rmuUSTCilER CCONDITIOINS:
CUGT. EERVICE CGUST. TD-I, c.vdso. . (SSU) CUST1. tP.iGR,. CUST. NPSHA

0.0 0. 0.0
C* )- * X I V-**r Y. Y, ki_ * * *V I . -X4 . f. . C . ?s b

REVIS1ON20



SECTION 5
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5.0 FINAL TEST RESULTS (NPSHR)

A. IMPELLER S/N - 510F2

B. IMPELLER S/N - 97P1 0002

C. IMPELLER S/N - 97P10001

D. IMPELLER S/N -1 HT-9514

REVISION20

PROPRIETARY



TAB A
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U1.15UIV~tt Fto,V.: IzqfOWCA-Ed

| PROPOSAL NO.SO:62I* ITEMOO

DESIGN CONDITIONS

GPM /5700 cFF 75'
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CURVE N- qL(, l - 9A Q
-

.

.

-SPF S,911L �OTE
.4 �,. rA .. . -

. '.1-. � .. .. . .1 ..

RWOK-tiist 91j "' 1T SF
T.H. (FT.) 45 3HP

RPM 3 SS'D ,RIVER

PUMP G HM D
SG.

HP DRAW1%
g 4 DATE J/Z3/171

Curves are approximate. Pump is guaranteed toI o set
of Conditions. Capecity, heed and etliciency guarantees
are based on shop test and when handling Clear, Cold.
froeh water at A temperature ol not over 85 degrees and
not over 15' suction tItt

Ir's sat- m fris - -I ti"t ttti ti~tIii±ttt
.. , ... . , .

. FLORIDA POWER CORP.
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INGERSOLL-RAND COMPANY - ENGINEERED PUMP DIVISION

STEPPED PERFORMANCE TEST RECORD PAGE 1

DATE 1 /23 /937 8 :10

POINT P 1 2 3 4 5 6 7 8

DISCHG (FT) 577.9 576.2 573.1 5G4.7 548.4 519.5 488.4 453.2

SUCTION (FT) 20.7 20.3 19.6 19.0 21.2 18.B 17.3 17.1

DIFF.VEL.HD. 0.0 0.1 0.3 0.7 1.3 2.0 2.9 4.0

T.D.H. (FT) 557.2 555.9 553.6 546.4 52.94 502.7 474.0 440.0

FLOW(GP1) 0.Q 246.1 468.3 736.7 16s5.2 1262.9 1515.7 1760.0

W.H.P. 0.0 34.8 68.2 101.5 134.0 160.1 11.2 195.4

R.P. . 3590. 3590. 3590. 3590. 359 E. 3590. 3590. 359,60.

WATTS 130.5 137.5 146.9 159.6 171.5 184.2 198.0 207.5

P.H.P. 158.9 166.0 160.3 196.9 212.4 229.1 247.0 259.3

_rFICIENCY 0.0 20.7 37.6 51.6 63.1 69.9 73.4 75.3

4mDATA STEPPED TO SPEED OF 3550E RPP.

STEP TDH 544.9 543.6 541.3 534.3 516.7 491.5 463.5 430.3

STEP FLOW Q.0 245.4 482.8 728.5 994.0 1?46.6 1498.6 1740.4

STEP, RPM 355Q. 3550. 35Q 3550. 3550. 3556. 3550. 3550.

S7EP SHP 153.6 162.4 174.4 199.4 2 0z. 4 221.5 238. L 2 50.7

STEP EFF 0.0 20.7 37.8 51f.6 63.1 69.9 73.4 75.3

ORDER P-ITEM CUSTOMER CUST. ORDER CUST.TAG/ITM
050-62196.06 FLORIDA POWER

PUMP' TYPE SERIAL NO. IMPELLER IMPELLER DIA CUST. RPM
6HND0134-1 ##I# 0.i0 3550.

4AnGUARANTEED CONDiITIONS:
GUAR. GPM GUARh. TDH GUAR. EFF. GUAR. NPSHR GUAR. MCSF

150.0 a. c.0 75.0 13.0 u.

4nCUSTOMER CONDITIONS:
CUST.SERVICE CUST. TEMP. C.VISC.(SSU) CUST. SP.GR. CUST. NPFSHA

0.0 0.00 0.0

:'PO VALE: r> If |/ T;w,---- 17-/



I .

INGERSOLL-RAND COMPANY - ENGINEERED PUMP DIVISION

STEPPED PERFORMANCE TEST RECORD PAGE 2

DATE 1 /23 /97 8 :10

POINT U 9 10

DISCHG (FT) 404.6 338.8

SUCTION (FT) 14.7 11.0

DIFF.VEL.HD. 5.2 6.8

T.D.H.(FT) 395.1 334.6

FLOW(GPM) 2024.0 2314.0

W.H.P. 201.7 195.3

R.P.M. 3590. 3590.

WATTS 219.1 229.7

B.H.P. 274.5 288.1

_rFICIENCY 73.5 67.8

_____________________________________________________________________________________________

4mnDATA STEPPED TO SPEED OF 3550 RPM.

STEP TDH 386.3 327.2

STEP FLOW 2801.Li 2266.2

STEP RPM 3550. 3550.

STEP BHP 265.4 278.6

STEP EFF 73.5 67.8

ORDER P-ITEM CUSTOMER cUST. ORDER CUST.TAG/ITM
050-62196,00 FLORIDA POWER

PUMP TYPE SERIAL NO. IMPELLER IMPELLER DIA CUST. RPM
6HHD0134-1 1410.4 8.8 _3 5 0

4niGUARAN'TEED CONDITIONS:
GUAR. GPM GUAR. TDH GUAR. EFF. GUAR. NPSHR GUAR. ICSF

1500.8 450.8 75.0 1.'1 0.

4niCUSTOiIER CONDITIONS:
CUST. SERVICE CUST. TEMP. C. VISC. (SSU) CUST. SP. GR. CUST. NPSHi

O CIO8.80. 0.0



CUSTOMER FL, 6 JIZD fPC uj 6R DESIG;N CONDITIONS INGERSOLL-RAND CURVE

PROPOSAL NO.050 .6a I7,| ITEM ,O GPM I S EFF 7 PUMP , L T'D
SPECIAL NOTES T.H. IFT.) .Hp SG. PUMPS SG.

Curves are approximate. Pump is gusanrleed for one sel

.RPM DRIVER HP DFAWN of Conditions. Capacity, head and ettiClency gouranteesRPM DRIVER HP DRAWN based on shop lest and when handling clear, cold.
BY .fDAE esh waler Al a lemperalure of not over 85 degrees and
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I .o .

INGERSOLL-RAND COMPANY - ENGINEERED PUMP. DIVISION

STEPPED NPSH TEST RECORD - FREAK #11 AT 2015 GPM PAGE 1

DATE 1 /23 /97 8 :10

F'OINT S1 1 2 3 4 5 6 7 8

DISCHG (FT) 406.0 383.0 377.3 371.0 372.2 374.5 370.9 361.6

SUCTION (FT) 17.4 -2.5 -8.9 -10.5 -12.3 -14.1 -16.3 -18.0

DIFF.VEL.HD. 5.2 5.2 5.0 5.1 5.6 5.5 5.5 5.5

T.D.H.(FT) 393.7 390.9 391.4 386.7 390.2 394.1 .392.7 385.2

RPM 3590. 3590. 3590. 3590. 35910. 3590. 3590. 3590.

PARO. (FT.) 33.6 33.6 33.6 33.6 33.6 33.6 33.6 33.6

H20 TEMP. (F) 65.0 65.0 65.0 65.0 65.0 65.0 65.0 65.0

V.P. (FT.) 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7

NPSH (FT). 52.9 32.8 26.3 24.8 2_3.3 21.4 19.2 17.5

____________________________________________________________________________________________

4riDATA STEPPED TO SPEED OF 3550 RPM. STEPPED FLOW OF 1993 GPM.

STEP, TDH 385.0 382.2 382.7 378.1 381.5 385.4 384.0 *376.6

STEP RPM 3550. 3550. 3550. 3550. 3550. 3550. 3550. 3550.

STFP NPSH 51.7 32.1 25.8 24.3 22.8 20.9 18.8 17.1

ORDER #-ITEM CUSTOMER CUST. ORDER CUST.TAG/ITM
0950-62196.00 FLORIDA POWER

____________________________________________________________________________________

PUMP TTPE SERIAL NO. IMPELLER IMPELLER DIA cusT. RPii
6HND0134-1 f4D1t 0.00 34 5 5 .S

4rnGUARANTEED CONDITIONS:
GUAR. GPM GUAR. TDH GUAR. EFF. GUAR. NPSHR GUAR. MCSF

1500.0 450.0 75.0 13.0 0.

4'iCUSTOMER CONDITIONS:
CUST. SERVICE CUST. TEMP. C.VISC.kSSU) CUST. SP. GR. CUS'T. NPSHA

0.0 0.00 0.0

APPROVALS:
TEST ENGR. N E ENGR'G. DEPT. 0 k__

REVISION20



I . I

INGERSOLL-RAND COMPANY - ENGINEERED PUMP DIVISION

STEPPED NPSH TEST RECORD - BREAK 1 AT 2015 GPM PAGE 2

DATE 1 /23 ./97 6 :10

POINT H 9 10

DISCHG (FT) 342.6 315.9

SUCTION (FT) -19.2 -19.9

DIFF.VEL.HD. 5.2 4.9

T.D.H.(FT) 367.2 340.9

RPM 3590. 3'59.

BARO.(FT.) 33.6 33.6

H'O TEMP. (F) 65.0 65.0

V.P. (FT.) 0.7 0.7

NFSH (FT) 16.1 15.3

.___________________________________________________________________________________________

4mnlDrT STEPPED TO SPEED OF 3550 RF:. STEPPED FLOWl OF 1993 GPM.

STEP TDH 359.1 333.3

STEP RPM 3550. 3550.

STEP NPSH 15.8 14.9

ORDER 9-ITEIl CUSTOMER CUST. ORDER CUST.TAG/ITM
050-6219'6.e FLORIDA POWER

'U.,: Ti.i SERrAL NC. 7I0PELLER IMIPELLER DIA CUST. RFPil
EHNDE134-1 1li00 0.50 3550.

4mnGUARANTEED CONDITIONS:
GUAR. GFM GUAR. TDH GUAR. EFF. GUAR. NPSHR GUAR. MCSF

1582.8 458.8 7'5.0 13.8 8.

4rmCUSTOMER CONDITIONS:
CUST.SERVICE CUST. TEMP. C.VIC. (SSU) CUST. St.GR. CUST. NPSHA

0.I8 ;N20
* *tr** 4 * * * ** ** * * *4**:* ** * ** * *. ** ~* * *-****** **********:********X** * ~* *44* * *44* * * 4* *X'* *

REVISION2O



INGERSOLL-RAND COMPANY - ENGINEERED PUMP DIVISION

STEPPED NPSH TEST RECORD - BREAK #2 AT 1762 GPM PAGE 1

DATE 1 /23 /97 8 :10

POINT # 1 2 3 4 5 6 7 8

DISCHG (FT) 401.4 431.4 424.9 420.4 417.6 409.3 404.8 393.3

SUCTION (FT) 25.2 -1.5 -9.8 -13.1 -15.3 -17.5 -18.9 -20.6

DIFF.VEL.HD. 4.0 4.0 4.0 4.0 3, 4.0 4.0 3.9

T.D.H.(FT) 440.2 437.1 436.8 437.5 436.9 430.9 427.8 417.6

RPM 3590. 3590. '30. 3590. 3550 . 3590. 3'590. 3590.

BARO.(FT.) 33.6 33.6 33. 6 33.6 33.6 33.6 b33.6 33.6

H20 TEMP.(F) 65.0 65.0 65.0 65.0 65.0 65.0 65.0 65.0

V.P. (FT.) 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7

M'PSH (FT) 60.0 33.3 24.9 21.6 19.4 17.3 15.9 14.2

_____________________________________________________________________________________________

4niDATA STEPPED TO SPEED OF 3550 RPM. STEPPED FLOW OF 1743 GPM.

STEP TDH 430.4 427.4 429.1 427.9 427.3 421.4 41d.3 408.6

STEP' RPPI 3550. 3550. 3 550. 3550. 355, 35c0. -355. 355.

STEP NPSH 58.7 32.5 24.4 21.1 19.0 16.9 15.5 13.9

ORDER #-ITEM CUSTOMER CUST. ORDER CUST.TAG/ITM
05r-62196.20 FLORIDA POWER

PUMP TYPE SERIAL FNJI. lilPELLER I1PEuLEi, 7 h cur. C :US
6HNI'0il34-1 14"tig O.00 3550.

4r4GUARF:ANTEED CONDITIONS:
GUAFr. G PI GUAR. TDH GUAR. EFF. GUAR. NPSHR GULAR. MCSF

1500.0 450.0 75.0 13.0 0.

4mCUSTOiMER CONDITIONS:
CUST. SERVICE CUST. TEMlP. C. 'iSC. (SSU) CUST. S.. GR. OUST. NPSHA

0.0 C. 0. 0 0

APPROVALS: e , M ) 1,
TEST ENGR. A _ Ir-r-i: ENGR'G. DEPT. r ----- _

REVISION20



I . .

INGERSOLL-RAND COMPANY - ENGINEERED PUMP DIVISION

- STEPPED NPSH TEST RECORD -REAK N2 AT 1762 GPM PAGE 2

DATE 1 /23 /97 8 :10
* *Y* *** ** * *** * *** ** * ** ** ** * * *.* * * ** ** *** ** * ** ** * **** ** ** * *** ** ** ** ** ** * ** *** ** *i* * * *

POINT UI 9

DISCHG (FT) 323.0

SUCTION (FT) -21.2

DIFF.VEL.HD. 3.8

T.D.H.(FT) 348.1

R P M 3590.

BARO.(FT.) 33.6

H20 TEMP.(F) 65.0

V.P. (FT.) 0.?

NPSH (ET) 13.4

4rmDflTA STEPPED TO SPEED OF 35E50 RPM. STEPPED FLOW OF 1743 GPM.

STEP TDH 340.4

STEP RPN 3550.

STEPr N PSH 13.1

ORDER 4-ITIEM WCUSTOMER CUST. ORDER CUST.TAG/TTli
050-62196.00 FLORIDA POWER

____________________________________________________________________________________

PUMP UI N'i SERIAL NO. IMPELLL r I PLL LE'Jr DIR b1A GSFT. Pi1
6 H ii 0 1 3*1 OPU"" 6. 0E 3550.

4rmGUARANTEED CONDITIONS:
GUAR. GPM GUAR. TDH GUAR. EFF. GUAR. NPSHR GUAR. MCSF

1500.0 450.0 75.0 13.0 0.

4r.mCUSTOIMER CONDITIONS:
CUST. SERVICE CUST. TEP. C.viSC. (S'U) CUST. S;P.GR. CUST. NPSHA

0.0 0.00 0.0

REVISION20



I , . . .

INGERSOLL-RAND COMPANY - ENGINEERED PUMP DIVISION

- STEPPED NPSH TEST RECORD - BREAK U3 AT 1525 GPM PAGE 1

DATE 1 /23 /97 8 :10
* ***** *.*********************.***********************

POINT I 1 2 3 4 5 6 7 8

DISCHG (FT) 492.4 468.5 458.4 453.1 446.7 439.9 435.9 430.3

SUCTION (FT) 22.0 -0.5 -8.1 -12.B -16.4 -18.3 -19.6 -20.7

DIFF.VEL.HD. 3.0 3.0 3.0 3.0 3.0 2.9 2.9 2.9

T.D.H.(FT) 473.4 472.1 469.7 468.9 466. 2 461.2 45°.4 4'4.0

RPMi 3590. 3590. 359 0. 3590. 3590. 3590. 35d D. 35 0 f%

BARO. (FT.) 33.6 33.6 33.6 33.6 33.6 333.6 .

H.20 TEMP. (F) 65. 0 65.0 65. 0 65.0 65.0 65.0 65.0 65.0

V.P. (FT.) 6.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7

NPSH (FT) 56.4 33.8 26.1 21.5 .7.8 15.9 14.6 13.5

.___________________________________________________________________________________________

din.VqTRA STEPPED TO SPEED OF 3550 RF. . STEPPED FLOW OF i508t GlPM.

STEP TDH 462.9 461.6E 4 5S.3 458.5 455.9 451.0 448.3 444.0

STEP RPMl 3550. 3550. 3350. 3550. 3550. 3550. 3550. 3 50.

STEP, NPSH 55.1 33.1 235.6 21.0 17.4 15. 6 14.3 13.2

ORDER #-ITEM CUSTOMER CUST. ORDER CUST.TAG/ITM
0C'-62196.00 FLORIDA POWER

IUi '; r L SERfIL hiO. MIrLL _R 1IMPELLE.X DIt; CUST. R4.i1
6HND.134-1 #.00 3530.

4rmiGUARANTEED CONDTTIGNS:
GUAR. GPM GUAR. TDH GUAR. EFF. GUARi. NFPSHR GUAR. MCSF

1500.0 450.0 75.0 13.0 0.

4mCUSTOiMER COND1TIONS:
CU3T. -SEVICE CUST. TEMP. C. VISC. (SSU) CUST. S:'.GR. CUST. NPSHA

APPROVALS: fI E
TEST ENGF:. rez NGR^'G. DEPT. r 1

X
REV1SION20



INGERSOLL-RAND COMPANY - ENGINEERED PUVF DIVISION

STEPPED NPSH TEST RECORD B fREAK #3 AT 1525 GPM1 PAGE 2

DATE 1 /23 /97 8 :10

POINT U 9 10 11

DISCHG (FT) 418.2 390.5 317.8

SUCTION (FT) -22.0 -22.7 -22.9

DIFF.VEL.HD. 3.8 2.8 2.8

T.D.H.(FT) 4443.3 416.1 343.6

RPM 3590. 3598. 35'30.

BARO.(FT.) 33.6 33.6 33.6

H20 TEMP.(F) 65.0 65.0 65.0

V.P. (FT.) 0.7 0.7 8.7

NPah (FT) 12.3 11.5 11.3

.r M

4niDATA STEPPFD TO SPEED OF 3550 FrM. STEPPED FLOW OF 1508 G6P1.

STEP TDH 433.4 406.9 336.0

STEP RPM 3550. 3550. 3550.

STEP NPSH 12.8 11.3 11.0

ORDEsR nIfliEm C USTOt/EF. CUST. ORDER CUST. TAG/ITin
850-62SEi6 90 FLORIDA POWER

PUilP TYPE SERIAL 'NO. IMP ELLER IMF'ELLE' DIA CUaT. Rrill
6.HNDD134-1 HMO# 0.00 3550.

4niGUARANTEED CONDITIONS:
GLAR:. GPrl GUAR. TDH GUAR. EFF. GUAR.. NPSHR GUAR. MCSF

1580.0 450.0 75. 0 13.0 .

4mnCUSTOMER CONDITIOCNS:
CUST.SERVICE CUST. TEMP. C.'vISC.(SSU) CUST. SP.GF:. GUST. NPSHA

8.0 8.88 8.0
.***i**x********R******V**I** ***

REVISION2O



INGERSOLL-RAND COMPANY - ENGINEERED PUMPF DIVISION

STEPPED NPSH TEST RECORD - BREAK 04 AT 1326 GPM PAGE 1

DATE 1 /23 /97 8 :10
********** **** *** * ** ** ****** .**:*** * ** ********** ** *** * *** ** * ** *******

POINT # 1 2 3 4 5 6 7 8

DISCHG (FT) 514.6 494.7 4.95.1 477.8 470.6 467.9 456.0 448.7

SUCTION (FT) *20.6 0.7 -6.3 -12.5 -16.4 -18.1 -19.4 -20.9

DIFF.VEL.HD. 2.2 2.3 2.3 2.3 2.3 2.'2 2. .3

T.D.H.(FT) 496.3 496.2 493.8 492.6 489.4 488.3 477.8 472.0

RPM 3590. 3590. 35%. 3590. 3590., 35".l%. 3 59 . 35'0.

BARO. (FT.) 33.6 33.6 33.6 33.6 33.6 33.6 33.6 33.6

H20 TEMP.(F) 65.0 65.0 65.0 65.0 65.0 65.0 65.0 65.E

V.P. (FT.) 0.7 0.7 0.7 l.7 0.7 0.7 0.7 0.7

NPISH (FT) 54.5 34.7 27.7 2i.4 17.5 1S.Y 14.' 13.0

.___________________________________________________________________________________________

ThmDATA STEPPED TO SPi-ED OF 3550 nRpn. STEPPED FLOW OF 1311 G1.11.

STEP TDH 485.3 485.0 482.9 481.7 478.5 477.5 467.2 461.5

STEP RPMI 3550. 3550. 3550. 3550. 3550. 3550. 3550. 3550.

STEPF NPSH 53.3 34.0 27.0 21.0 17.1 15.4 14.2 12.7

OR-DER ti-ITEM CUSTOMER CUST. ORDER CUST. TA1G/ r Tr,
050-62196.00 FLORIDA POWER

PUMP TYPE SERIAL NO. I MiELLER IMPELLER DIA Cu-. L
SHND0134-1 141414n 0.00 3550.

4niGUARANTEED CONDITIONS:
GUARF. GPM GUAR. TDH G:JAR. EFF. GUAR. NPSHR GUAR. MCSF

1500.0 450.0 75.0 1.3.0 0.

I,;CUSTOl.MEr: CONDITIONS:
CUST.SERVICE CUST. TE!MP. C.VISC.(SSU) CUST. S..GF. CUST. NPrcH

0.0 0.00 0.0

AF@.°QOVAL.S-: /
TESi ENGR. ___ ___ ___ EH~GR..'. DEP3T. _ _ _ _

** - -:SI*** .QNDf u*4* 2 * 0 **J*-* *X



* 4 1. &

INGERSOLL-RAhND COMPANY - ENGINEERED PULIP DIVISION

STEPPED NPSH TEST RECORD - BF:EAK 44 AT 1326 GPMI PAGE 2

DATE 1 /23 /97 8 :10

POINT f4 9 10 11 12

DISCHG (FT) 441.7 434.0 41B.5 303.1

SUCTION (FT) -21.9 -22.9 -23.6 -24.5

DIFF.VEL.HD. 2.3 2.2 2.1 1.9

T.D.H.(FT) 466.0 459.2 444.3 329.6

RPM 3590. 3590. 3590. 3590.

DARO.(FT.) 33.6 33.6 33.6 33.6

H20 TEMP.(F) 65.0 65.0 65.0 65.0

V.P. (FT.) 0.7 0.7 0.7 0.7

NHPSI; (FT) 12.0 11.e 19.3 5.2

___________________________________________________________________________________________-

4iDATA STEPPF'D TO SPEED c,;: 3550 R:P H. STEPPED FLOW OF 1311 GP:1.

STEP TDH 455.7 449.1 434. 4 322. 3

GTEP RPM 3550. 3550. 3550. 3550.

STEP NFSH 11.7 10.8 10.0 S.0

ORDER $4-ITEM CUSTOMER CUST. ORDER CUST.TAG/ITM
30O -62319%. 5 C FLORIDA POWER

*-'UnP TYPE S'ERIAL 1N0. IiEELLER IiFPELLER L£IH 4CJ'S !-i'l
bHfND0134-1 1 WiH 3550.

4raGUAF:ANTEED CONDITIONS:
GUAR. GPM GUAR. TDH GUAR. EFF. GUAR. NPSHR GUAR. MCSF

1590.0 450.0 75.0 13.0 0.

AnmUSTOPIER CONDIrIONS:
CUST.SERVICE CUST. TEMP. C. ViSC. (SSU) CUST. S.G,. CUST. NPSHA

:, * ':**** *****-. :**i*w*g*t**4*********f:-*******

REVISION2O



. * -

INGERSOLL-RAND COM1PANY - ENGINEERED PUMLP DIVISION

STEPPED NPSH TEST RECORD - BREAK R5 AT 997 GPF' F'NGE 1

DfATE 1 /23 /97 8 :10
******* * ****** * * **X* * ** *** ** * ***:**iX****Y. ** *: ******** ***** ******** ***

POINT fi 1 2 3 4 5 6 7 8

DISCHG (FT) 546.1 528.6 512.0 505.7 502.2 4.8.5 431.6 4 1 .0

SUCTION (FT) 19.1 1.7 -12.6 -16.4 -17.9 -19.3 -21.1 -c2.2

DIFF. VEL. ND. 1.3 1.3 1.3 1.3 1.3 1.3 1.2 1.3

T.D.H.(FT) 530.3 528.4 5c6.1 523.5 521.5 5 19.2 514.0 504.6

RPMt 3593. 359J'. 3590. 35390. 350. 3590. 3590. 35 0.

FARO.(FT.) 33. 6 33.6 33.6 33.6 33.63.6 33.6

H20 TEM1P. (F) 65.0 65.0 65.0 65.0 65.0 65.0 65.0 5.0

V.P. (FT.) 0.7 0.7 0.7 6.7 0.7 0.7 0.7 0.7

MPSH (FT) 52.6 35.2 20.6 17.0 15.5 14.1 12.3 11.2

.____________________________________________________________________________________________

4n;DATA STEPPED TO SPEED OF 3550 RPF'. STEprED FLOW OF 935 GOPV.

STEP TD'-I 518.6 516.7 514.4 511.9 510.0 507.7 t;02.6 493.4

STEP RPil 3550. 3559. 5'53. 355'0j. 35 50. 355 0. 35563. 5 0.

STEC NPSH 51.4 34.5 2E.3 1I6.7 1-.1 13.fi 12.6 11i.E

ORDER fl-ITEM CUSTOMER CUST. O0RDER CUST. T AG/ITM
050-62196.06 FLORIDC- POWER

F ,;IF T l FE SERIAL 11M)0. LI:¶LLL. DI$ CI!_ r, p
HrDO114-1 # L.3550.

4mGUARANTEED COiNDITIONS:

GUfSI R. GFPM GUAR. TDH - CUPFR. EFF. GUAR. NPSHRF GUAR. MCSF
1506.0 450.0 75.0 13.0 0.

4nmCUST13tER C~tiDITI G';
CUST.SERVICE CUST. TEMP. C.'vIf. (SSu) CUS. '-F.GR. CUST. pHA

0.0.

A~PPROVA~LS: 2rAr-
TEST ENGR. I__ ____ENGR'G. DEPT.- _ IL_

*.R**EVS********.*:*N** f* .k*********** * :.if *'f f ****:f*****X*******

- ~REVJS;N 20Q



4 ' b.

INGERSOLL-RAND COMPANY - ENGINEERED PUMP DIVISION

STEPPED NPSH TEST RECORD B IREAK #5 AT 997 GPII PAGE 2

DATE 1 /23 /97 a :1C

POINT # 9 10 11

DISCHG (FT) 475.6 469.6 214.3

SUCTION4 (FT) -23.1 -23.9 -27.7

DIFF.VJEL. HD. 1.3 1.3 1.9

T.D.H4.(FT) 500.2 494.9 2A3.3

RPN 3I59. 3560. 3550.

BARO.(FT.) 33.6 33.6 33.6

HEO TENP.(F) &5.0 65.0 65.0

V.P. (FT.) 0.7 0.7 0.7

HPSH (FT) 10.3 9.6 5. b

____________________________________________________________________________________________

4mDATA STEPPED TO SPEED OF 3550 RPll. STEPPED FLOW OF 985 PIl1.

STEP TDH 489.1 483.9 237.6

STEP RPi1M 3550. 3550. 3550.

STEP HPSH 10.1 9.4 '5.5

ORDER fl-ITEP CUST1OIER CUST . 0 DLE : CUST. TAG/ITNI
0150-62196.800 FLORIDA POWER

PUMP TYPE SER':'AL HO. IMP-LL ER IMPELLER DIA CUST. RPM
6hExNl134-1 PHU# 0.B0 3550.

4mGUARANTEED CONDITIONS:
GUAR. UF'.I GUAR. TDH GUAR. EFF. GUAR. NPSHR GUAR. C10SF

1580.8 4SO. 1 75.8 13.80 .

4mnCUSTOMER CONDITIONS:
CUST.SERVICE 5UST. TEMFP. C.'VISC. (SSU) oUST. SoF.GR. CUST. NPSHA

5.0 .0.8 0.0

REVISION2Q
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SPECIAL NOTES
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DESIGN CONDITIONS

GPM o SPF /5

T.H. (FT.) Y t£P

RPM SSC'RIVER

INGERSOLL-RAND
PUMPS

CURVE

PUMP 6 H Al ;)
SG.

HP DRAWN
BY [142 .3 DATE /)Z/q

Curves are approximate. Pump Is Quarenteed for one set
of conditlions. Capacity, heed and efliclency guarentees
are based on shop lest and when .handlIng clear. cold.
fresh waler at a temperature of not over 85 degrees and
nol .. r tS, -eulon lift
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il

INGERSOLL-RAND COMIPANY - ENGINEERED PUMP DIVISION

STEPPED NPSH TEST RECORD - BREAK #1 AT 1346 GPM PAGE 1

DATE 1 /23 /97 11 :47

POINT # 1 2 3 4 5 6 7 S

DISCHG (FT) 504.8 4 89.9 483.2 474.4 467.4 466.3 464.8 458. 8

SUCTION (FT) 13.7 -1.5 -7.9 -13.5 -16.9 -17.9 -18.0 -13.3

DIFF. VEL.HDi. 2.3 2.3 2.3 2.3 2.3 2.2 2.3 2.3

T. D. -!. (F T) 493.4 93.a 493. 5 490.4 486. 7 466.5 485.2 c 480.5

RpiI 359 'E. 35. 5 9'. 3598. 3590. 3590. 35i90. 3590.

BARO. (FT.) 33.6 33.6 33. 6 33. 6 33.6 33.6 33. 6. 33. 6

H20 TEIP. (F) 67.0 67.0 67.0 67.0 67.0 67.0 67.0 67.0

V.P. (FT.) 0.S 0.8 0.6 6.8 0.8 0.8 8.8 0.8

N;4`Z3j (FLT) '7.7 --. t 2 0.3 . 17.0 15.9 15.9 14. 5

4mDATA STEPPED TO SPEED OF 3558 Fr^. GTE-PED FLOW OF 1331 GPI1.

STEP THF 482.5 482.9 482.5 479.5 475.9 475.7 474.4 469.9

STEP RPIl 35550. 350. 350. 3550. 3550. 3550. 3550. 355 0.

STEP NPSH 46.6 31.6 25.4 19.9 16.6 15.6 15.5 14+._

ORDER ti-ITEM CUSTOMER CUUST. ORDER CUST. TAG/ITM
05U2.-6 -E 'LfK. O i- L 0 RI; * POJE R'

PUMP TYPE SERIAL NO. n1-'_ F; LLEFI'-L'_E.'. rI.A C'ST. r~ji
6HND8134-1 4 - II 8.88 3550.

4rGLIARANTEED CONDITIONS:
GUAR. GOPM GUAR. TDH EUAR. EFF. GUAF,. 4P5HR GUAR. MCSF

1500.' 450.0 7 5. 0 13.3 8.

4mCUSTOM.ER CONDITIONS:
CUST. SERVICE CUST. TEMP. C. v:SC. (SSU) CUST. SP.GR. CUST. NPSHA

0.0 0.0

APPROvJiALS:
TEST ENGh. rr ENGRFG. DEPT. v

VI***O********A*:***t*********



I &

INGERSOLL-RAND COMIPAlNY - ENGINEERED F'UMIP DIVISION

STEPPED NPSH TEST RECORD - BREAK 011 AT 1346 GPFM PAGE 2

DATE 1 /23 /97 11 :47

POINT U 9 10 11 12 13

DISCHG (FT) 454.9 450.5 442.1 430.4 395.2

SUCTION (FT) :-19. 9 -20.7 -21.9 -23.0 -23.1

DIFF.VEL.HD. 2.3 2.3 2.2 2.2 2.3

T.D.H. (FT) 477.1 473.6 466.3 455.7 420.8

RPM 3590. 3590. 3590. 3590. 3590.

4ARO. (FT.) 33. 6 33.6 33.6 33.6 33.6

1420 TEMP. (F) 67.0 67.0 67.0 67.0 67.0

V. P. (FT.) 5.8 0.8 0.8 0.8 5.8

NPSH (FT) 14.0 13.1 11.9 10.6 10.7

tniDATA STEPPEL TO SP;EED CF 3550 RPM.i STEPPED FLOW OF 1331 GPM1.

STEP TDH 466.6 463.1 455.9 445. 6 411.5

STEP RPM 3550. 3550. 358. 355. 355

STEP' NPSH 13.6 12.9 11.7 10.5 10.5

RDErR 14-ITEM CUSTOMER CUST. ORDER CUT. TA G /ITi
cO55-61 2I9 . u0 FLO'RihDI POJWER;

SU!F .; .- R'ih. NO. Eti-_E. IZ-PELLE: jIh SUET. RT-1j
44'i41N - 0 I 2 E.08u .3 550.

4mGUARANTEED CONDITIONS:
G UAR. G PM GUAR. TDH GUAR. EFF. GUAR. NPSHR GUAR. PNCSF

1500.0 450.0 75.0 13. 8 6.

4nmCUGTOIER CONDIT IONS:
UST, . ESER ICE CUST . TEMP. C.vlSC. (SSU) CUST. EP. H. CUST. NSHR

.0 0. 0.
** * *X*~* **R**E*V*S**N*** 0-************* ************* ******* ****** ******* * .

REVISION2Q,0st
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FC=TME~R ' L6PIZAWT.'.I &AP DESIGN CONDITIONS

PROPOSAL NO.Oicf -62/I6ITEM Oc

-SPECIAL NOTtES .

GPM 1500L F 75'7S.

RPM 3gg-o DSIVER

SG.

HP

INGERSOLL-RAND
PUMPS

CURVE N -I 4 1
PUMP H I

Curves are approximate Pump ts guaranteed for one set
of conditions. Capacity, head and efficiency guarantees
are based on shop lest end when handling clear. cold.
fresh water at a temperature of not over 15 degrees and
not over t5' Suction tiltt

DRAWN
BY DATE 51Jz'/q;
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Custom curve for:
FLORIDA POWER CORP. .,-ti lit

IMt IIIII -
The signiture below certifies that
curve N-1462 is based on a performance -H-
test -of impeller s/n 97p10002 on IDP
order 050-62196. :
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INGERSOLL-RAHD COMPANY - ENGINEERED PUMP DIVISION

STEPPED PERFORMANCE TEST F:ECORD PAGE 1

DATE 3 /25 /97 7 :58
***t* :* * *** ** ** ** * * * ** * *** * * * * * **** * ** * *** ** ** * * * * **.* * *** * * * **:** * * * * * *** * *t * * * f

POINT t 1 2 3 4 5 6 7 6

DISCHG (FT) 573.9 573.9 571. 8 562.1 542.8 512.9 486.0 44t_.

SUCTION (FT) 18.2 18.1 17.9 17.5 17.5 17.0 17.5 5E.c

DIFF.VEL.tID. &.c 0.i 0.3 Q.7. 1.3 2.1 2.9 El

T.D.H.(FT) 555.7 556.0 554.2 545.0 52c.7 497.9 471.4 434. 3

FLOW(GPMI) E.0 319.2 r.7 751.5 a002.3 1271.7 14'i8.8 17C-3.3

W.H.P. 0. 0 44.8 69.7 103.J 1 . 2 159.7 17W. 1- I _

R. P. i.35 35 991l. 5 591 1. 1 3591. 3591. 3 5 91.

WATTS 141.0 151. 6. 156.9 170.7 1 1.1 192.5 203.2 214.7

E.I. P. 17c. 6 1 3.3 .. c 211.4 E 224.9 2 3. 5 2c53. 26.7

i-. .ICiTECy 0.0 24.0 35. E 48.79 E. 66.G 70.2 72.;

4raDAlT STEPPED TO SPEED OF 3550 RPE .

ST EP TDH 543. 1 543.4 541.6 532. 51,4. 7 466.6 460. -7 4E4 5

STEP FLOW 0. 0 315. 9 43. 743.0 5 6. 1257.2 1481.7 1746.1

STEr Rp M 3 515. 55t. 3551E. 3550. _ 5- . 3550. 3 5 .

ItEP . 1t t6.7 1 cO. 2 i_ . 4.C 23a. 245.2

St EP EFF 2. 2 4.0 1:. b 46. .r . E- 70.2

ORDER: r"-ITETEi CUSTEIDEr! RCUST. QRD'_'; CUST.ThG/ITIM
0-6~196.00 FLORIDA POWtER

PUmPi rIfpE SERI;L NO. IMPELLER -._Li` _lrLLE.- jrH CUS-. RPNi
6HNlD6134-1 foihio -. ZS ,350.

4niGUAfRANTEED CONDITIONS:
GUAR. GPM GUAR. TDH GUFAR. EFF. GUAR. ';H. GLAR. rMCSC

1500. 01 4501.0 75. C1_. 0.

4nCUSTGrOMER CCNLiTiOiS:

CUST. SERVICE LCUST. TEiMlP. C. VIsC. (ESU) CUST. - P.G.R. CUST. NPSHA
O. i. 0 . - C 0.0

TEST ENC3R. F- 1-L-== E-==-G -DEPT. ----APRFF~OVA9LS: n gnCv|>| Lu,]1
TEST ENGrR. 1 4 4 ENGE;'G. DEP'T. w 7

*'.*.t . *W - :M** .tiX X'* * - *.i. ( .*.*f* -*> * * ** * * * * *D4Y t~:{ + F * * tg*.*, * * t



INGERSOLL-RAND COMPANY - ENGINEERED PUMP DIVISION

STEPPED PERFORMANCE TEST RECORD PAGE 2

DATE 3 /25 /97 7 :58
* ** * ** * ** *** * * * *** * ***:* * * ** * *** * ** * ** * * * ** ** * *** * ** * ** t* *** ****X******** * * * * * ** *

POINT U' 9 10

DISCHG (FT) 388.9 338.2

SUCTION (FT) 13.8 12.0

DIFF. VEL.HD. 5.3 6.7

T.D.H.(FT) 380.4 332.9

FLOW(G PrI) 2035.0 22923.3

W. H.P. 195.3 192.6

R. P. H. 35 91. 3591.

WATTS 22c.7 230.2

E.-i. P. 276.5 268.6

EF FICIEINGY 70. 6 6 . 7

.___________________________________________________________________________________________

4nmDATA STEPPED TO SPEED OF 3G55 RPM.

STEP TDH 371.8 325.3

STEP FLOW 2011.8 2267.1

STEP RP M 3550. 3550.

3-TE Pi, 267.1 279.0

STEP Ei- 70.6 6 .7

uUTOEik -hir: CUSTqER ClJ SC. Gl-k.2Ak Cu.. -

eL-:-62 '96. 0 FLORIDA POWER
____________________________________________________________________________________

PUMP CYPE SERIAL NO. IIIPE LL E IMPELLER DIR CUST. RPM
6HND0134-1 ###U 6.06 3550.

4AnGUARANTEED CONDITIONS:
G-UL.Ah. Opre OWURF. TrDH. 2_iAR. EFF. GUAR. 4PSMR GUfiR. t'C.SF

lit00:. :j 5 fai . 017 1......... s c

4ntCUSTEiR ~COWDITIO[IU:
CLUST. SERVICE CUST. TEMP. C. VISC. (SSU) CUST. SF.GR. CUST. NPFSHA

9.0 03.00 2.0
************.****** oQ*******f*******t**5
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PROPOSAL NO.56,6Zj (0 ITEMOO

SPECIAL NOTES '
, .4 I -rLa..- Li ... 5

.: . .f, . :

DESIGN CONDITIONS

GPM 1.Ci0 EFF 7S-

-

INGERSOLL-RAND
PUMPST.H. (FT.) 9§6 BHP

RPM D3fO DRIVER

SG.

HP

CURVE

PUMP 2

Curves eo approslrmto. Pump Is guawanleeO lot one set
el conditlions. Capacity, head and eificiency guaraniees
are based on shop lost and when handling clear, Cold.
tfresh water at a temperature of not over 85 degrees and
not over 15' auetion lilt

DR7AN
BY~J DATE3/1Z/91
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INGERSOLL-RAND CO1PAiINY - EtNGINEErHED PUMFP DIVISION

STEPPED NPSH TEST RECORD - DREAiK 95S AT 985 GPLI PFAGE 1

DATE 3 /25 /',7 7 :
**** ) ,** *:y: *)* ?E :* ?*** **t: . X:**:*F* l**** L ?t*? * >:,********,*** ***:* :.*$:*X

HOINT U 1 2 3 4 5 6 7 8

DISCHG (FT) 532. 2 518.3 50.I 504.45 5 0 3. 6 457.1 454.6 49:.6

SUCTION (FT) 6.7 -7.1 -12.6 -15. 3 -' 7.2 -9. 0 -5.5 -cI.0

DIFF. VEL. h-. 1.2 1.2 Pi. 1.3 1.3 1.3 1._ 1.3

T.rD.H. (FT) 526.7 526.7 _7 5'.2 l 51,.5 515. 2 -

BARO. (FT.) 24.2 34.2 34.2 34.2 34.2 34.2 34.2 _i.2

H20 TEI;1P. (F) 0.0 70.0 70.0 70.0 70.0 70.0 70.0 70.0

V.P'. (FT.) 0.. 09 E.9 0.9 0.9 0.9 .9 0. 9

'W-Eii (FT) C, . 71 , . 8 _;. 16.b i 7 14.9 1.*.

Df 5- O . -' -~

S 7Z DIf 5 6509.3 53 71.4 535f. 7 50A. 1 Zin

. 0

STE,- Pii 35 355 0.50. 3550. 3550. J..3. 350. 3 53 ' .U

STEP NE: SH 39.8 26.i 20.0 18.2 16.3 14.6 13.7 2 . E

D 1R t -lEm C u 2TCS - .a:LIJ.~ZiT

T15 a. _ -C

., -- _ * -r - -l
4 1 CIO L; 34 I3 -1 _ Ili h .3 .: 3

UST r iErV_ GUST. TE;.II. C. isC. (SS) --- T. E;.G.R. CUST . NF-SX
0.0 . -. 0.0

REVISION2O



INGERSOLL-RAND COMPANY - ENGINEERED PUMP DIVISION

STEPPED NPSH TEST RECORD - BREAK US AT 98A5 GPM PAGE 2

DATE 3 /25 /97 7 :58

POINT t; 9 10 11 12

DISCI-IE (FT) 488.1 481.5 472.1 297.8

SUCTION (FT) -22.0 -23.2 -24.16 -27. 0

DIr FF. VEL.MD 1.D. 1 1.1. 1

T.D.IH. (FT) 511.4 56.? ' 457.4 3E6.

39 1. 2 ;3591. S Z. .3 591.

BA-ROG. (FT.) 34.2 34.2 34.2 34.2

H20 TEMP. (F) 70.0 78.0 78.0 70.0

V.P. (FT.) .0.9 0I9 - 9 0.9

1W-SH (FT) 11.9 10.7 '.9 6.8

l. ul R-41Oj

'- , D r' J.i i 'i ;t' t. .' 4; -; r. '-3_S.

T-c: * 3 55_ 33 . 3, W :0

I.N E. 18. 5 S. 7 6.6

ORD ER h -ITEM CUSTOMER -R -- T. GfDER L-l;UT -J;;/ITM
LZ _62 .- 2t3j FLOR D A PO'JE7R%

- *r L.- r;u. .&a,_.i L..__ . R..'CzE

'lI. L'_: I...ii __:, .w;.44 aL.._

GIJAR. GM; GUAR. TDH G AR . E. F . G UAR . INP SHFR G UA 2-. . SF
1 50 0;. 45tl. . 7 . 0 _. D £ .

'WzDS1OilEik CI O.rM.TIONS:
LUST .SVFLEJI- GUST. TEMP. O.J IS,. (3S5 C[ LT. E.Sr. OUST .. .FSHA

REVISION20



INGERSOLL-RAND COMPANY - ENGINEERED PUMP DIVISION

STEPPED NPSH TEST RECORD - BREAK .44 AT 1312 6PM PAGE 1

DnTE 3 /25 /97 7 :58
* ti?**e*'*2X*K**>* X*t** x***x** k*t:*******f****k*6 i* ***************tt**t** iE***** S **tc***:****A)-t

POINTii 1 2 3 4 5 6 7 8

DISCHG (FT) 499.6 486.1 47S9.2 476.E 474.0 471.2 463.4 464.

SUCTION (FT) 8.6 -2.6 -9.14 -10.8 -1c.5 -14.3 -15.8 --17.4

DIFF.VEL.-HD. 2.2 2.2 2.2 2.2 2.2 2.2 2.2 242

T.D.H.(FT) 493.4 491.' 4I2.6 489.7 4o88.8 487.8 46. 5 43I.0

.i:, 3Wl. 3'l. 3:9l. 3591. J 5J1 . -5A -3 V1-i'. -

EArRO. (FT. 34.2 3q.c 34.2 34.2 34 .2 34.2 34.2 3 2

HEO TEMP. (F) 70.0 70.0 70. 2 70.0 7. 00 72.0 70.9 . C0

V.P. (FT.) 0.9 0.9 0.9 0.9 .9 6.9 0.9 0.9

NPSHI (FT) 43.1 3L8 35.3 23.6, 21.9 20.1 18.6 17.0

4, - ,------------------------ --- - ------------------ -,W i Z Z Z -- -W i- C'il .

na R rI:.01 Hu. 7. i,.t. ; . . , 3._

P NPSH 42.1 31. 24.7 23. 0 21.4 1 9.6 16. 2 1E.

C RD ER n T E r CUST OMER - -: L '..i 'tL JS!.1..;-TM
-Y.S 2M i~c wLcR:D PIAOWE R

E -7. C u .. iJ . t.a

GUAR. _.i GAR. T.;iH GUAR. -FF. G__R. :- cunr I-;;

_- ,.; 0 Ql Rr. :;: ;;.t

imCU:;%_MR CCOiDITiGIO:

CU_. GSERVI - S CT. TE:!S0. CU;i,. 'SU) GUST. £F.5R. G US. NP'-f

TEST E:ICR..f--6 ENGR'" S. liZE. ryi 'W. r7

REVISJON20



INSERSOLL-RAND COMPANY - ENGINEERED PUMP DIVISION

STEPPED NPSH TEST RECORD - BDERK 04 AT 1312 GPM PAGE 2

DATE 3 /25 /97 7 :58
e ,** * * *.:* * *t ;* * * * * * * * * * **** X** *** :** * * * * ** * *** * *-** * * F*** * ** *-* ) * * ***.y * jrj X***~* ** * ** .t

POINT It 9 10 11 12 t3 14 15 1c

DISCHG (FT) 462.0 459.1 457.1 45O. 3 446.7 421.9 407.5 2381.4

SUCTION (FT) -1 8 .5 -19.3 -20.4 -21.0 -. 6 -22.6 -23.1 -c3.6.

DIFF.I . EL.HIJ. .e2 r e -. 2. 2.2 2.2 r 2 .l

T. D. H. (FT) 482.8 480. 7 47'J 9.8 473.6 470.6 446. 8 432. 47.;

R591. 35351. 35,!. 3531. _ , :. .. 3,.

E FR0. (FT. 34.2 34.2 3 4.2 34.2 34.2 34.2 34.2 34.2

H20 TEMP. (F) 70.0 70.0 70.0 70.0 70.0 70.0 70.0 70.0

V.P. (FT.) 0.9 0.9 0.? 0.9 0.9 0.9 0.9J 0.9

J,6 S) 59 1. 4. 34 112.8 11.t8 U3 :2."

-~ '7 - 1 - - ) -- -^ - - - - - -- 7 - - - - - - - - - - - - - - - -- ----- - -- - - - - - - - - - - - - - - - - - - - - - - - - - -

-4i.Jm,DA S._HF-PED i-O 2PEEDB Q -5 _ . St rn.. 5El-FE rLOW '.lfI ;2; C;-..

_ 7 _ r T :;n 4 7.. 3 4 6. . 5 E6. 4 ;62. 4. 9 1t _ SI' 4 3i L. 7 4_.97. 3

TP rPr;11 3550. 3550. 3 5 521 . 3 550 . 355. 3550 . 355Q. __.

STEP N,'_H 15.5 14.8 13.' 13.1 12.5 11.5 11.C0 <1.4

C;i-;:DER -W-ITE' CU T i;EI, R T - GF: I mui . -;ru/ITi'i

- ._,,r-- ' 0.0i

L.nGUARA4Er;:-D) CONDi.TIONS:
,PI EF. iARR. ;: . U4 .giC

Y;;;l ~t1 S - W~D, ,1;:

C RS?.S. .)C_ CUST. TEZ! . C. YISC. (SSU) Clt. S T F GFR. CUST. t!HIi
0. 0 9.00 0.0

s Z.' 7: i*-9.4X'.***4**-'A ie X ,:*i:X*A*i.;X i*;--i~i*7X** **3i ****X****-.X**.:*XY**. 'A

REVISION2Q



INGERSOLL-RAND COMPANY - ENGINEERED PFUMP DIVISION

STEPPED NPrH TEST RECORD - BREAK U3 AT 1543 GPM PAGE 1

- DATE 3 /25 /97 7 :58
*t:t:****~** * *fXt:*A*. * * Xi:*};**s. ht* **X,*****X:t.**t P*********** ******** *****

POINT fi 1 2 3 4 6 7 8

DISCHG (FT) 474.6 45s.3 449.1 447.0 444.8 442.9 439.6 437.2

SUCTION (FT) 10.2 -4.2 -11.3 -12.5 -14.0 -15.1 -16. 3 -17. 4

.I-

DIFF.VEL.HD. 2.. 2.? Z .0 c. 3.0 .9 2.'9:

T. D. H. (F T) 467.3 465. 6 463. 4 462. 6 461.8 461.1 459.1 5-7. i

I 1i 3 z31 . 1 xcW ;__i _.

AR0. (FT.) 34.2 34.2 34. c c4., 34.2 3.24 2

H20 TEMP. (F) 70.0 7Q.0 7,.3 70.0 70.9 70.0 70.B 7d.0

V.P. (FT.) 0.9 0.9 0.9 . 9 0.9 0.9 .9 ' 9.9

NS!IH (FT) Z4.c 32.b6 c-. 22.3 20.7 19.7 18.4 17.3

i hii Z. L: P S C 355~ . ;TE ,''ED FLOW -CF s 14 i P;.i

_, E. E. , . 0 5 r2.1 4I .3 4 0 0. 6 448. . j,3

pM3 tr V-Z-

STEP' NPSH 44.9 0 29. 9 22.9 21.8 20. 3 1 9.2 18.0 17.0

CiDER '.. TEll C L'ST':,.- - --- -- - Cl*T,. LDER CI ST. TAC,/T-

[~~~~~ --_ .a21);B11t, - ;; /* j

4rIC-:UARANTEED CONDITIONS:
GUARd GCIi GUR-. TDH T D.P. F. GUAF.. N:H SR GUAR. mc:SF-

7 4 7 . 0 13 . 0.

iraD- , L Z; tER' CO' Z_'i~i

CU" T . SERVICE GUT. TEEir. .v -. S LU) CST. P . R CUST. Nc5HA

TET ZH4UF.. _____ __V__ . DEPT. g I7/J4 7
: .: .t7 Y7 .t : :. ..t .... i .:t'. IV.: * X A .. : : .. ' X I.:tS N X 2 O. A A * A , * X Y. . .' . . A .. >* t >,t , ,>

REVISION2Q



INGERSOLL-RAND COIIPANY - ENGINEERED PFUMPF DIVISION

STEPFPED PlSEX TEST RECORD -BREAK 033 AT 1513 G6PM PFAGE 2

DATE 3 /25 /97 7 :56

POFINT V 9 10 11 12 13 14

DISOHG (DT) 435. 0 432.1 426.4 418.0 401. 9 371.0

SUCTION (FT) -18. 2 -19. 4 -20.1 -20. 9 -21. 6 -22. 4

[TIFF. VEL. HLD.. 3.u 2.9 2.S .. 9 2.7

T.D.H. (FT) 4 5.3 454.5 449.5 441.5 466.5 396.2

RP:i 3Z59 1. 3--r,1. 35 9531. ;59. 3591.

BAR-0. (FT.) .34. 2 34. 2 34.2 3_4.2

HQ TEMP. (F) 70.0 70.0 70.0 70.0 70.0 70.0

V. F. (FT.) 0.9 0.9 8. 9) 8.9 . 0.9

HFSH (FT) 16.6 15. 3 14.65 13.8 13. 12.2

______________________________.______________________________________________________________-

Vii. i;;i WVI-LL *: ;0 ;FiL.L: Us ~ .._; .-.. T;rr,. aUW GF GP-S UFiq.

S- r TL:±:. . 44-i. 49 431.3 te. 337.2

ST;E;P R M 3-50. 3550. 255,. 2_.r 2:C3. 3Z50

STE NPSH 16. 2 15.0 :4.3 13. 5 2.8 12.0

ORDER 14-ITEI. LUSTCU1E1-DE. - - - W-CS. ORDER CUST.TAS/:TT;

L_ ;, '3.s F.. .. A^ i-Z.

. = c3 - -.

j:4 ............................ ' : \'3_. '_5 . ;,_ _,.0 :,', __. _ ,; ._' '; . :

rC E r ,I rirj .Le ! _ _ :-i :h;; _

4II1LTUArAXTs .EEri CGX;DIeT:3NqS:
OUPRF. CP'M £3LW4R,. 7DM: O~rt. .;EEf. GvmR1. 'i-SHR &UAR1. ,tCSF

_1 90 .2 459s.0 9 ,................... . 1:2.2 C .

'dAUU ; F."v . C Cr.D 1 . I J 3d:
STr.SER.L'CE OUST. EMPF. o.'v.o. tSEuJ) c:C . SV.S... C52

Jr. s'.~ _ ,- 3 .

r~ *w;Z*U~i . r;***, a,--~*:*.***i*4 44 .eS6:**:t .**-*~*+ * * t. .**'.rt***- ft**ft* > t;-4:*W*:-**
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INIGERSOLL-RAlND COMPANY - ENGINEERED PUf'IP DIVISIONl

STEPPED NPSSH TEST RECORD - BREAiK 42 AT 1755 GPri PAGE 1

DATE 3 /25 /97 7 :'.S
********* ** * * ** * +* * ** * ** ***********~***********#*a*z** H** * ** * ** * ***** *** E * * * ** *;*- ** *;:* * * *

POINT p 1 2 3 4 5 6 7 8

DISCHO (FT) 441.1 4Ž5 .3 417.6 414.7 411.3 408.7 4;S3.3 4'3 .S

SUCTION (FT) 8. 5 -4.2 -10.1 -12.4 -14.2 -15.7 -16.7 -17.8

DI&F. VEL.HD. 3.9 4.0 4.0 4.0 4.0 3.9 4.0 4.0

T.D. F. (FT) 43;.5 433.6 431.8 431.2 429.6 428.4 427.1 4A2 5.8

(FT.) 34.2 34.C 34.2 34.2 4. 2 34. 2 01.Ž

H20 TEjiI.. (t) 70.0 70.0 70.E 7. U7 . re 70.C, 70. 0 7 7 0

V.r-'. (FT.) 0.9 0.35 0. S.3 0.9 0.9 0.9 0.9

NPSI-I (FT) ,41. 31.1 2:.2 22.S E.1 19.5 18.6 17.5

_____________________________________________________________________________________________

.tr,;DAI^AI STEPPED TO SPEED OF R: F11. 5TE FP ED 7_3 O' F ::F: ;1

T - ;5. T D . ' I I . _.

N 42.s 330. 24.6 22. Žs.6 19.1 18.2 I7.1

J 'A'D ER F.-. TE~I LEN " .-T CUSiT. OF:DER CUST.TAhG/ITII
Cl * C-rT'r_. r:*' ,r

;- i. . iii_ *_ i* .-- . _ .;____;. --.. -__ -_. *'_*.* - *.;.

GL;jr S. i3; * GUrF;. iD;, GU.'FI. '..-. c4,Pla. N,.-;;;E GUF,;. ':iC&F
0.0 450.C 75.0 : 9 _. ' 0.

4m1CUST0!1ER COEDITTION'S:

TEE; :. _::_ _:_@ __:_.: ,_________________E=RG _E'T __==___==__==__=_=========_=_===_==__ === __==

..L r c - ;U ; SHAg......................

* W ; v -> s *. **;x*.e*x****: v:*i*tse** **i* * -

REVISION 2Q



INGERSOLL-RAND COMPANY - ENGINEERED PUMP, DIVISION

STEPPED NPSH TEST RECORD - LRKEAK *f2 AT 1755 GPM PAGE 2

DATE 3 /25 /97 7 :58
* r5*f * i* * ** ** * ** 5* * * * t. * * * f i+:* ** * **s * f *+ *f * * * * * *:* ** .-* * * X it * ,E:1i**X*t ft .' * f f t ttftftf f f t t* ft*4* * ft

POINT # 9 10 11

DISCHG (FT) 401.9 391.4 348.4

SUCTION (FT) -18.8 -19.8 -20.7

DIFF. VEL. HD. 4.0 4.0 3.8

T.D.H.(FT) 424. 8 415.3 373.0

RPMr 359t1. 3591r. 3591.

BORO. (FT.) 34.2 34.2 34.2

r-2 TEitrF. i.F) Ju0.0 70. O3 72 . 2

V. P. (FT. ) 0.9 U. 9 0.9

I4IP-SI FtF I6.Il 15.5 14.3

4TaiDWATii STEPi;',PED TOC SPEED uFi _n F;i2 . FiCrr W oY j7_ . £.-

STEPl TDH 415. t 3E_.

STEP rPM 3550. 352. 35. RP

STEP: N'Si'l 16.1 1J. 14.

OFE : C-'TEr J _ T CiER U LE' CU Z . ..-. Tj$. i. 'iTi
~~~--_ - _/ ._r _|n r.s,^.\

1-, .r__.,L 7;.X I__s wio PE' L .; !A1 C _s7.iF!'

.4ra3UAF:.nNTE;7E-D COI'IDTI . ONc:
GLri.. _r 2 GEUAR. TDH UAFi.. .FF. GUAR; . S .UF;R. .MCl!;Sb

_ ID U. 53 41 _ O. O f .; . 1; _ . .:t

I::, -teP.' . l'cF :, ir T ,Jt
OCE S EM. C.VIC ;. :ssu; CUT S. _ .- CoUT. i'.r A

REVISIoN20



INGERSOLL-RFAND COIMPANY - ENGINEZRED PUMP DIVJISION

STEPPED NPSH TEST RECORD - BREAK #1 AT 2008 GPM'1 PAGE 1

DATE 3 /25 /97 7 :58

POINT P, 1 L - 4 1 7 6

DISCHC (FT) 3 1.6 375.6, E7. 3 361.0 3 _6. 6 356. 1 351.2 3c2. 4

SUCTION (FT) 11.3 -3.1 -11.1 -14.4 - 5. 6 -;7. E -16.4 -19.3

DI FF. VFL..HD. 5.1 5.c _ ._ 5._ ._ .2 5.c 4.C-.

1.H. (FT) 335. 4 3184.0 383.7 30. 7 379.5 378.4 374.9 346.7

*. 7 359t . I_ _3 41. 3 i. * . 3_ '

-.:n. T . 4.. i44 2-l 32 . .2 .2

JiH.0 TE:1P. () 6. ' 70.0 7 2.0 7 5 . C 7 b. Q0 El

r.P. (FT. 0.9 0. _. . 1. ._; r.9

iPi T 417.8 3. 8.8 2 1 .5 2.9 1.

PrL::7Tj 7 rTEPPED TO 5 S !ED 0: R;. SW CTP_ 0:: ir-:

i .P TON 376.7 3 7 5. 37i.. 372.1 3 7 . 3 36_.2

S.-F rr 3r5. 3V 3. , 53. 3 Z-, . r 3. 3_ ' .5 0.

IL-. 2 __. C _i. _0 u 18.4 17.1 i;L. 0

'i D R 'Li, i C; U T 2 C, i E. CU C R CJ 27. T A /' :, I-,

-- 

-- 

_-: 

-, 

-. 

G:'c- 

La-x I 

-, 

-r 

- -;; 

;-

L' Tr :E EER1i1L rii i..;M.LL - : IMELLERL D.JA C U RC. r

r o 1 i- E ; O 1. T. : _ r:C6?

4niCUSTOJMlER co]NDIrIOs:
CUST.SERVICE CUST. TEMtP. VT.VIS. (:SU) CUET. S£. Gr. CUS,. ;4 SP.i

REViSioN20
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CUSTOMER FLPWL(JIA PkLJ W t
-. 4-*�

PROPOSAL NO. o0.L *Z , ITEM

DESIGN CONDITIONS

GPM | 910 EF!. - f

T.H. (FT.) 950 0HP

RPM 3r5i) DRIVER

INGERSOLL-RAND
PUMPS

CURVE N-_\l

PUMP 6( 1+ D I
SPECIAL NOTES SIA)- IhXT'4 51 '

. fR. (I4 W Kzi 8Ea

SG.

HP DRAWN
DATE/ 3 0117

Curves are approxaimat. Pump is guaranteed lot one *el
ol condilions. Capacity, head and atficiancy gusranlees
AIre based on shop lest and when handling cleat. cold.
flash water at a Ienmperalure of not oere 85 degrees and
not over t5S suction 1111

L~ ....~ii.I - ~ - - 1 .>i IJ i ~...L~ ~ l - - - > _ _l ;.ilil.. i..iIs ii L. l .. 11.;1 .; - 1 -j .;ii .. ;1 i..;. isi lll

Custom curve for:
FLORIDA POWER CORP. FLORIDA POWER CORP..4 .............. ... l-4-4...+-4+ltt-t+444+4 +44-+-4-4-4-4-I+tt+ ............... +44+ftt44+f4l4+

The signiture below certifies that
curve N-1463 is based on a performance
test of impeller s/n 1ht9514 on IDP
order 050-62196.

1AQ Q 4'4~
.: IIIIIII, 11Iulil

';90'-t g
80

'.* '.. tm VW i-114

70

a..

U. U

? t;c 60 Tao

Z W. I [ i * _

CURVE

I''' ii i'' Il't'' I'''' I i'''''''''.C41?i-i.t.

1-+-tdtl-t 4-I-I-i; .,.;,;,;: ;: :; .. ,,.,; l; *l,,,. .*...; It - - t f+++ t--t- -t f$-"+4-4.4.t.-.-.4.t.+I.I..l.4.-.-.I

. . .I . . I I - - - - ... - - - - ........................... ................................... I .l l l...... 4-i 1 l &Z"

-SI4I 44 44 1-4 1 - 5. 4-1 14-4-" I "IS144-44-4 I-L"4-4-l4--4-J4 t 14-4 4 44-4

+Illll+-ft-tfft+++- ti . .. .. . .. ..lH llt +t +t I tl t-t ti ttlllllllllm it lt-t t11

.. . . . . . . . . . . . .. .. .. .. .. .. .. .. .. .. .. .. . . . . . . . . . . . . . .. .. .. . . . . . . . . . . .. .. .. . f .. .. .. .. .. ++ 4" 141

............. m.... I..... I 1- 11 . m m l tt Itltltmt tt tit

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..II . . . . . . .

it+IIt.l#lLLltllrlittt?"_

.I g

0
IW

LUI G
| n I

cc

1-

z

C5z

co ~

...... ............................................ t ... .. t ......................................... I....... I .t

4-4 i-r l4ul4ll-lii 4144-141 -i4-t lrti 0 tt 64itt4-§ l44lll4 lt4t t t4- 4-4-

lil~ 7_...... I..................... ... I......liilliilliIlltiilliillll IL LL liilllitiLI~fl

-. ll44l-lll+4 ....... llll44ni 111411111111r44tl4l44l4l II444 1114

...... .. .................................. llII II liilliillilL lilI IL II II II II II ll-l

ittitfIt

jfl! E1t fit itH11 ! ttHt1ii" itH1 mla ltle! ttt! titttitt

:i itt It 111 tll . . ..........I ...I ..i:........... ............
.41-

1,

I HI Hl if-iItlllUllhlU Ltl tlfll I tHIttif 10

I I

AVLLN PE+R, MINUTE1 if -1iL flitifialf it II t -I i t i Iftulf ft I t ti I it | l f f 1

GALLWNS PER MINUTE .'0SL
/l I

I I
A -



INGERSOLL-RAND COMPANY - ENGINEERED PUMIP DIVISION

STEPPED PERFORIAtNCE TEST RECORD PFAGE 1

DfATE S /29 /97 13 :52

POINT I 1 c 3 4 5 6 7

DISCHG (FT) 582.2 581.5 576.9 b56. I J.2 513.2 486.7 i,,0

SUCTION (FT) 30.2 c'9.7 29.7 28.6 28.0 26.8 27.0 24.1

DIFF.VEL.HD. Q.0 9.1 0.3 0.7 1.3 2.2 2.9 4.9

T.D.H.(FT) 55C.9 551. 9 547.5 538.2 -21.5 4GG8.7 465.6 421.'?

FLOW ;5. Q _ J7 . 7 3 77 4 . . 1. ' * _ 1 3c. 1 Z _ 4 . 0 ,7C,

W.H.P. G .CE .0 101.7 13.1 160.4 75,.5

l..l > J,-. __i __D1 i_1 _ i. 359^ _X-.51

WI .TS 127.1 135.2 144.1 1I5.2 6E. 181.1 191 ..2:1 99. 4

E.H.P. 154.5 165.1 176.7 191.1 25'6 .2 224.9 238.c 248.5

EFFICIENCY 0.0 21.7 3'i. C3.2 64. 71.3 73.7 75.5

4r.,DwI;: Sa.E D TOU'r S:EED 2:.

2._; Tih _.t~ 533.4 -t.1 526.0 CH3.7 47 7.6 42. 7 417.E

STEP FLW . 24.7 e43 r3. 6 7,4 ._. 2.c.. -4. a 17;i.,

STEP RPFI N 355. 3552. 3558 3552. 3550. 359 3:550. 3:5J0 .

STEP BHP 149.2 1a9.5 17,.7 7 184.6 ^T3 217.3 230.1 E$'I.

STEP EFF C,. 1. 7 SI. '. *4.2 71. 73.7 7f.5

= .. R : ... 6T17. : J ST. ..= .=. =

6;2W& i _ | _i , . ! *F ,;LU ' _w .A-H -jt

- - - - - - --:------' ';- ---- 0 , ¢f - ,-- - - --.,- - - -- - - - - - - - - - -- --- - - - --.-- --.-.-_

PUriP TYPE SERIgL NO. 1 il-PELLEU. IM P.LZ R DIhA OUST. R::n.l
ND1-U,3:'1 0.80 '550.

4AnGUARANTEED CONDITIONS:
G 'J A . GF, P GU.R. TDH ' EFF. CF! l.. .- i F 4 FF. ZC5.

4mLU.TO11R 0 Z'ii T IrQ:
CUST.SEARVICE CUST. TEMIP. c.v:SC. (SSU) C'ST. ' CUST. NPSHi

Q.0 .00 0.0
* = == === == === == === =-== ==== ==== == T~F <----------=-; ------ == -- -------- ====

ArPROVALG: DITO W 9 - --
TEST E153R. f'I 3h ENGF.GC. DE-'T.

P.*.:sef:i~+.:Ft**b***:t*...4 S-~ d~~*' -:Xit .it*+*t.*.'tt*~*-f*A**- * *-tt-*.*Stet k * **.*tee.|tt-.*e



INGERSOLL-RAND COMhPANY - ENGINEERED PUMP DIVISION

STEPPED PERFORMiANCE TEST RECORD PAGE 2

DATE 5 /29 /97 13 :52
* * * * * * * * * * : **** * *i * **-* * * * *** ***** ******* * **** ********************* ***

FOINT U

DISECH (FT)

9

382.9 267. 1

SUCTION (FT)

DIFF. VEL. HD.

I.DH. (FT)

2 2. 2

zi .4

19. 0

7.6

2 5 . 9

FLOW (Gl:.i .i 2'353.7 E474.0

,. H. .

'rl. P. . 351 .

lJATTS 207. 9

-t 1.

218. 7

273. 9

58. 5

BE. H. P. 259. 8

EFF IC I ENCY 713. 0

__________________________________________TO________________________________________________

4mj:,fn~r :STEPP-lED TO SPECEi OF-. 335 Frl.'PI .

STEP tD 1A j.7. 7 , -; El.

STTEP FLOW acu __U0. c ceni .5.wa

STEP F;Fi. \

., i r k - h ;:

355a.

,_ .- '-r :c5`. 6.

OIRDE.E N-ITEI; CUSTOMER. CUST. C.rE._R' CUiT. TAG/! 71
05_-62196.00 FLORIDA POWER

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

U. TYtE C-fIhL . -: i 'ELLER Ill".LI _-; DiA CU; .. FP.,
C.X:.hC1 l4-1 Whii N. u i

i .,x :itTEE! COI;DITIONS:
GUIj,\. ;h, GUAiRI. TDH C-GU. EFF. GUAR.:. 'PiSHR OL~. 110SF

1500.0 4EZ' Q . El 7;.0 0

m,;CUST.OMtER CONDITIONS:
CUST. SERVICE CiJST. TEI¶. C. VI S. S Su) L S 7 . 6R . . C U T -1 PS-.

REVISION20



I I Y

CUSTOMER FLnRQID fdzW&e
PROPOSAL NO..50.Z196lTEM60

DESIGN CONDITIONS

GPM IJ,:) r'F 752

T.H. (FT.) qtgDOHP

RPM 3 ; - D!RIVER

INGERSOLL-RAND
PUMPS

CURVE
-

PUMP & a -

SPECIAL NOTES

. ..,. (~a-G \

SG.

HP DRAWN
BYpQ Ceob-

__

DATE S/l/

Curves arte approximate. Pumpis guaranteed for one sot
ot conditions. Capacity, head and etticiancy guarantees
are based on shop test and when handling clear, cold.
tfresh water at a temperature of not over 55 degrees and
not .,.' IS'r t5 iucfn life

*1

fc�

4q15
I-
w

z.
C

* �4oo
*-J.

t-.
0

3'

3q.

�3d

MMMM title
1MtWWM44WN

1,IIt-1- MM . . . . . = = ..... - ... .. - . - .......

tffAff#fNjaD 4 1t ffl -ltMIH11I1fl1jtq ---------
-1--w 't~if 11Mid1¶~IT1P' 144I44~H4-1414MM444 MtH Lt

14 +4fr3 t I-i-H .. I-f4f+f-11444-+4-1 Ir I'.4-H +14-HI1
tI " f11 t tt llt1tttl f4itttut titltt tf~if i filU- .in fiU
Z1

I Iitfl' I- t li ti-I
t1Hl t IItI Off trial INlllllllll t~ ~ ~---- ---- t... IIIIIstI§§I

4 4 44 1 -I L--I .I - 14 41,L=ttt1tf11 hlfI tt-$I t1 IIII IIII III H fl II II I HItthiiii fflifi-litt I iii II OiH

z
C-)

C-)
IL.

ILL

90

80

70

60

50

40

.......... .......... F A I M I It f I tfli 441 -1 1.
1I -111 M I I .- 1[ I I 0 ] .1

44 I FFF Tt I R M I I ii I I I i I I I

It ep- I M. I tit III

Tt-0 -9 i.
fill. s I 41M.1 141-1 I I

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

TM T0 1 I'l i t.++-f+-- .�
f# MtTV ROM

........ . .

7
WM- 9-:

Hi VI O tt fl 111 -a t tit 1111H .111111111 -- --- IHI R IN
7

X !9M -_ :.............

0
a.

C ,,cc
0

I-
w

LL.
z

a.
z

J.
0"3

g20

°10'Wlo'T:um
I . X ,

X- 0

I I HIJUM111MIMM ERHi ... L .L.....
HI) Ii4-HK +HI+I 4+4HH1+;j IIIHfH-f4114 444H 414+144444I-444-14-4H-I- t-r-rrrtlm-

0 1
Xtii-wi: I

�tt1Iffi
ft= N ffi r I -1th4ife lust"11MME-01004- J 4-

Maditfta I I
11

fltHimfl:H 4
.1. I :

-Zn%.,%-J

-: - Tm . I NO-
: ; 1HI111"11111 M :

I1 _ 1 , -. ,, I . . -
( 1A I O W I R M I U T A0 I I.

taA~~. ~ 1J1,-
II I

CURVE.30* -
CURVE t I aG-302?-C



INGERSOLL-RAND COMPANY - ENGINEERED PUMP DIVISION

STEPPED NPSH TEST RECORD - BPREAK US

DATE 5 /29 /97 13
**3*****3***3*3*3*******3*****3*3*3*3**3*3E*3*3**3*Y*3*3*3*

POINT I 1 2 3

DISCHG (FT) 524.9 507.9 496.1

SUCTION (FT) 8.1 -7.1 -16.6

DIFF.VEL.HD. 1.3 1.4 1.3

T.D.H.(FT) 518.1 516. 5 516.1

RPM- 3-1. 25915. 991.

BARO.(FT.) 4.1 34.1 34.1

P.20 TEIP. (F) 90.0 9 90. 90.0

V. P. (FT.) 1.6 1.6 i.b

NPJSH (FT) 41.2 26.0 16.4

AT 1013 GPM PAGE 1

:52 ,
3**3*3* * 3*3* *** *3** 3**3*3*3**3*3*3 *3*3*33*33***X ***X* *3*

.L..A

491.4

-18. 0

1.8

511.3

35'31.

3.t. 1

90. 0

1. 6

i... 3

4893.2

-20.4

.1. 3

511. 0

3'531.

3z4. i
130. _

1.6

1.6

6

460.0

-21.7

.1. i:

503. 0

,1 .11

34. 1

930. 0

1.

11.3

7

469. 5

-24.8

1.0

495. 4

3591 .

34.1

90.06

1. 6

8 . 1

U

167. 6

-C'27 7

* 0.6

196.2

3I. 1

1.6

5.03

_____________________________________________________________________________________________

4mDATA STEPPED TO SPEED OF 3550 Nr-P,. STEPPED FLOW OF 121 C6PM.

STEP TDFI 506.3 504. 7 50104. 4 499 .7 95.4 4i1.6 .E 7

STE i 35 5 I. 3rS5 '. ; 552 3 3-50. 35 3-0. 3-r.

cSTE P NPrSH 40. 25. 1.i 15.0 2 1. 11.0 :.. .5

ORDER Vl-ITEM CUSTOMER CUST. OR:DE R CUST.TAG/ITM
-;t-219S:. UU FLORIDA POWER

EL .: _ Li r2. :;PL!E: TP:ELLSR ZIfCAU OUST. Rl'P
6?21 D 0' 1 34- l rol'i . ao;._ - i

*1 gI~ 1';t :i 7Ei tC 'w tc ; . ali ~i
GU'AR. OP'i G-GUAR. TDH 3LUiR. EFF. -U-R. C PEHR BUflR. rcC6,

1502.0 450.0 75.0 1;3.0 .

C USTCM E R CON D ITION't:
USCT . SER'ICE CUST. TEIP. C. VISC. (65W.) GUST. SP.GR. OUST. NPSHA

0.0 0. Q: .C

TEST E N3R. E ET t
.ttt* njtAs * * *s* tvz * ..* * *t** * ** 3* ..* 3* :i* x i4 t* ** * :4*.t*,*t- x* x4* t * t* t: 6A*X*3: * I *** 3** ** **i * 3* *it* * 3* *i. tftX ***

REVISION2O



INGERSOLL-RAND COMIPANiY - ENGINEERED PUMP DIVISION

STEPPED NPSH TEST RECORD - BREAK 1i4 AT 1310 GPM F'hiGE 1

DATE 5 /29 /97 13 :52

POINT fl 1 2 3 4 5 6 7 8

DISCHG (FT) 496. 480.3 474.3 46 7 . 5 42.5 455. 3 450.1 442. 2

SUWTION (FT) 13.6 1.1 -8.2 -14.7 -17.9 -19.4 -20. 5 -21.6

DIFF. VEL. HO. 2.2 2.3 2.2 c.2 2.1 2.2 2.2 2.1

T. D. H. (FT) .485.0 481.5 484.8 484.9 482.6 476.9 472.8 4666.0

rPM 3591. 3591. 3''-1. 39 35 3591. 359-1. I,9. 139:.

BARF:O.(FT.) 34.1 34.1 34.1 34.1 34.1 34.1 34.1 34.1

1-H20 TEMP. (F) ?c.P 90.0 9p. 0.0 90.0 90.0 El.9 59.0

V.P. (FT.) 1. b _. 1.6 .6 1.6 1.6 1.6 1.6

flNPSH (FT) 4i7.1 34.9 25.3 18.8 l5.' i4.1 .u .

________.____________________________________________________________________________________-

4.mi'TA STEPFFD TO SPEED OF 3550 RF;!r. STEPPED FLOWJ OF 1235 G6PI.

STEEP TDrl 4i74.0 470.6 473.8 473.9 4171.6 466.1 462.Q 455.4

STEPF RPM 3 5r t53. 3350. 25-5. 50 .3550. 3 5 5 3. 3 5 5 E.

STEP NPSH 46.1 34.0 2 4.7 18.4 1_._ 13 .E '7 :6

ORD1)Er h-iTEil CUSTOMER ... T. UT. _ - 6* T. T AGIT1 T

c050-e6156.00I FLO-INIDA POUE'R
____________________________________________________________________________________

PUMP TviP: SERIAL NO. IMPlFELLER Ir'cELLE DIA CUST. RPM
6H;4D0:4-1 .. * "T 50

F. :: 1 ~j~E'ED C 3rNDI 7 Z. -.

: t . Q- -:

4r1lCUSTOMER COQDITIONS:
CUST. SERVICE. CUST. TEMP. C. VISC. (SSU) C:UST. SP. GIR. CUST. NPSHA

.0 0, 10 0.0

'EST ENm R. -| i.,. c. . _._| _____

***k****. .' ic *:T Si*.-:i . ** lt .i 't A .tS.-t- J t+-.AP X AS . t- *.I A 5.- J .P . - kAt 4 t * x 't ** P., .:. P k A '. A

REVISION2O



INGERSOLL-RAND COMPANY - ENGINEERED PUMP DIVISION

STEPPED NPSH TEST RECORD - BREAK U4 AT 1310 GOPM PAGE 2

DATE 5 /29 /97 13 :52
*X *r*********y********s*********se***** ***

POINT U1

DISCHG (.-T)

9 10

424.0

SUCTION (FT)

DIF-. VEL. HD.

T.D.H. (FT)

R P M

B;llD . (FT. )

H20 TEMP. (F)

V.FP. (FT.)

Nl:SH (FT)

-23. 8

2. 4

449. 4

3 91 .

34. 1

2.2

416.8

35 91 .

34. 1

90. 0

1.6

9.7

1.6

10. 7

___________________________________________________________________________F_________________

4mDAziA G'fEi-|F8'iil -.0 1. 0_ C - :r=Z F..-6 I _@ FL0,'W CF 1Z'}" C P.1-1 .

STEP T D, i .43 . 2 i. j. '

STrF R-P .I , J.

5. LP NPstPH g. 4

ORDEiR I'-ITEM CUSTOMER CU'ST. CUST.TAG/iTM
050-62i96. 80 FLORIDA POWER

*H; ';;_ a.int' !,! 3*__

4 n i G J ~ a ; ~ ' I 4III: zr5

t rta ;J A T C N 1 D 7 _Zi.S
GUAR. ,u.'ri. GUAR. TDH GUAR. EFF. GUAR. Nt;S:F:R GUAR. MCSFF

1500. e 45.0. 0 75.0 E*. 0.

AiCUSTOMER CONDITI01OcrS:
Cwn T . V E C CUS T . T _PT MC. s (SSU-0) , -lS7. CUSUST. NPSHA

Sj. UL I. El

REVISION20



INGERSOLL-RAND COMPAN'( - ENGINEERED PUM^P DIVISION

STEPPED NPSH TEST RECORD B BREAK O1 AT 1497 GPM'1 PAGE 1

DAiTE 5 /29 /97 13 :52

POINT t 1 2 3 4 5 6 7 8

DISCHG (FT) 435.4 456.' 444.2 43G.3 431.1 434.5 429.4 427.7

SUCTION (FT) 24.7 -0.3 -11.2 -15.6 -16.8 -17.7 -1.5

D61F.FVEL.HD. 2.9 2.' 2.9 2.9 2.9 2.9 2.9.

T.D.H. (FT) 4A63. 6 460.8 45'.iD i 54. 45 3. _ 4--4.

b. O.F T . i 3^. A. .i. I 4 34.1 34.1 3. .

H'20 TEMP. (F) 30. 0 90. 0 93.0 90.0 9,0. 0 90.0 90.0

V.P. (FT.) 1.6 1.6 1.6 1 . .1.6 1.6 1.6

NIF-.' (FT, 53.6 32. 9 22.6 13.2 .7. 17.0 1.1 .3

~ i-?=J 3.S 08 -: 4 t;. ai -'44. i -t LI i- ~ ;

ST;Er-'r RrPM-1 3 5750. 3 . 550. 35 15 3 3 if .El . Z;

STEP N;SH 57.3 32.2 22.1 17.8 ir1r 16.6 15.8 1. 0

GrD_ It-ITr CUSTOMER * J'r S.. ,T -r G.,
QS 0 - . ... > FLL;; v:i ;- le_

.. . .. ..--.. .. ... . ..

4raGUARAHTEED CONDITIONS:

G UA R'. GPN GUAR. TrH GUAR:. EFF. GUAR. NPr'SHR GUARF. Vtr.I'SF
W73.

APRVA, T T ., , 7n EriL

T-'- . . E_:G DE._. _.- . U.: ____i _____

Y- -I. _ _ _ _

* REVISION20



IRIGERSOLL-RfAlND COMPlrIIY - ENGINEERED PUr1P DIVISION

STEPPED NFPSH TEST RECORD - F 1EfK U A AT 1497 GPul PAGE 2

DATE 5 /29 /97 13 :52
* 7* 7** ** * 7 * * ** * ***K * * K * ** * K*7 ** K * K *** K * ** * ** ** *KKKKK*7;* K**7 * * KKK* *****K* ** *7 *K** K ** *** * **K**

POINT U 9 10 11

DISCHO (FT) 423.9 411.9 370.2

SUCTION (FT) -201. 0 -22.6 -3. 5

DIFF. FEL.HE;P. cD. .. 7 2.5

T. D. h. Y-.) -. 9 437.3 35 6. 3

A<liO. (FT.) 3. 1 3 4. 34.1

I22 TiI7. (F) So.2; 0. 92 .0 a

y FT. T .) 1l 1.6 b i.

NPSH (FT) 3.6 11.2 :2.1

qnirLH1. STEPPED TO SPEED OF 3550 U&iN. STEPPED FLOW OF 1479 GP-.

STEP' TDH 43I6. 7 427.4 3i 67 . 3

STEP RP11 3 5 5 33583 3558.

STEr aPrSX 13.5 . '7

LSZ -3J 96.02 u FLORID.; PlER
____.__________________________________________________________________.____________-

rL'; TY;-E SE RAL NO. ZIIPELLcE ; Ii! ELL Icu T. sjr1;i
6 ; 'L: 1' i1 77I, "74 77 ".0 550.

*11aGUYir3U;ATEi rED SCri .ia± -,;
E:sl. tG OLii.. li . FF. Ci AR. -F. MA.

4imiC'USTONER CONDITIONS:
OUST. SQERV ICE UST. TE C.. C.'vS. (SSU) CUST. SP.S Gr. OU. NPSIfl

REVISION20



INGERSOLL-FhRD COlriFP'iIY - ENGINEERED FPUP DIIVISIONil

STEPPFD NPSH TEST RECORD - £FREA;' 12 AT 173, GMi PAGE 1

DATE 5 /23 197 1w Iuc
***:X*').*)7 KX; .i(X* X:-Kfl***6E***K* *** Xk*>* X *')(Y-* N Y*X **X****3*

POINT l 1 2 3 4 u 6 7 8

DISCHG (FT) 434.'9 413.1 404.4 3 9 5 4.5 3 9. 351.3 234 .

SUCTION (FT) 10.9 -7.0 -1_.G -17.6 -19.1 -20.4 -_1.7 -cl. S

Dfi F. VEL. HD. .6 . 3.b -. Wb ..ii

,D. P. i-i. ,Ij427. a 4c42 A I A3. 2 418.4 4 7. 5 414.2 377. 2 _ . 2

R P r 3591. 3591. 33I1. 3591. 3591. 35,91. 3'51. 3: -.

BAFRO.(FT.) 34.1 34.1 34.1 34.1 34.1 34.1 34.1 3 4. 1

1!23 TE'1P. (.) 92.0 9 0. 0 90.0 90.0 90.0 99.0 9'0.

V. P. (FT.) 1.6 1. 1.5 1.6 ;.S '.6 1.6

1F.. F .. .L C 1

i.;DATA 'T,?.'D TO SPEED OF 3553 rX. STEPPED FLOW OF 171'2 S;P.

STEP TDX 41.1 414.4 413.6 426. 9 408.0 404.8 363.7 313.0

S T E R P I- 3559. 3550. 3550. 355 33.0. 3550. 3S30.

S T1EP N S;- 4 4. 3 26.7 S. G. V 16. J j. ; 13. WE.C .

C j S' Z- .- L FI, I _ ;I q .eXW_
_____* ___1 .. LUJ . ..... a. _ _ _ _ . __._______________________________ f.J/jt

' ICE SERIAL lC. I.PELLER 1;. CUE -

A TD1 W -1 7.2D 3552.

_~ J. _ _ .I-r u................ _ _ _______ ____

4^iCJSTO*Ir< CaDITT.ION;:
CUST.SZRIVICE CUS.. TEPr,. C. VISOC. (SSU) CUST. ;;.P.GR. DOJT. X;4S'.iA

,.. 0

.Z3M ~ . rl- - i., -- -__-

* w i 4*k*A.*-A 4A $ A (. AK .4*f -- .A *. J_ 4* A*t;rA R.t:rEO *.. Nt2O . t -. kAA;t fic A **. AAAA.tkr. k NAA :k k .7r*A A.; :L A A t .+ **t -t t k*-.-'t -t :t 't .A

* ... REviISON20



INGERSOLL-RAND COMPANY - ENGIHEERED PUMP DIVISION

STEPPED NPSH TEST RECORD B DREAK 03 AT 2043 GPVI PAGE 1

DATE 5 /29 /97 13 :52

POINT ii 1 2 3 4 5 6

DISHG (FT;) 367. 77 53. 6 348.9 346.4 Z32.4 266.6

SU CT i (FT) 6.5 -6.6 -14.0 -16.5 -16.9 -19.6

DIFF.VEL.HD. 5.3 5.3 5.2 5.1 '.3 4.'

T.D.H.(FT) 366.8 3&5.8 368.2 3G6.1 352.7 291.4

RPM 3591. 3591. 3591. -3591. 35911. 3591.

BARO. (FT.) 4. 1 3Z;. 1 34.1 34 3. 34. 1

H20 (F) 9,E1F. G 9 .8 9 -0.0 9".I El 0 92.I

P.P. (FT.) 1. 1._ ;.6 6 1.6

. ,_ii, , ;. . -r r FL: '.; . 1 _ ; . 5

4rIIATA STEPPED TO SPEED Or 35-75 lRr'z1`. STELPr'PE FLO' O.- 21 I.

STEP TDH I356.5 357.5 359. 6 359. 7 3' .7 I84.7

STUP RPM N3559. 3550 . 3559. 3550. 355:. 3558.

STEP O. 4 3. 4 -. 8 _ 23. 5 13. _ 17.7

OUS. SR CS.s iiTEM.; C. VSEu;-;. (U) CT. 3l _.; OUST.; i, _ S-.

ILcr,_v-w .a . 5vSr O;

____.~.. •L____________________________-_____________.___________________________

I*'rt I Yr. ,.- ; 2 @_r I .i-,,': 'L,2 -: c ,'-. 9trtCl_*%r

EiUJ2lji _:N - #l ,0t, '. 33 Je

_________________________1J. U..:_ _,h: __________
AmCU'7Gl1Er; CONSDITIONSN:

CUS7. SE;X. :0W_ CUS,. TCEMP. G VISC .(SLU) GrU S T. S2 -G R. CUDT. I-~i

0.Q O.. L<

*-;- t.it *.C itt:i '.ki kA - AAA. . ;-.s:S , .t .;A~-o tt*AAA :'t.*A. s t*t*. A -:t*2 kXe i tt '>tA X t * x A'' t jk kt .*.t~: 'A*;*t'

REVISION20
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CUSTOMER ioClpe Zg
.

PROPOSAL NO.)0.621'i6 ITEMOO

*SPECIAL NOTES

;4 , 1. k

DESIQN CONDITIONS

GPM /508( EFF 75 INGERSOLL-RAND
PUMPST.H. (FT.) flo E3HP

RPM 3Sro5 DRIVER

SG.

HP

CURVE N-11A,

PUMP 6 H
Curves ate approximate. Pump is guaranteed tor one sem
of conditions. Capacity, head and atIlciency guarantees
are based on shop last and when handling clear, cold.
trseh water at a temperature ot not over 5S degrees and
not over 15* suction lift.

DRAWN
BYR<s DATE5/2 7 /1

Custom curve for:
FLORIDA POWER CORP.

1ftlMifil -l 0 ll~li0l~lf0t Ul~itlfqM~ll4ilIg
1ffiW rt

The signiture below certifies that X
curve N-1464 is based on a performance
test of impeller s/n 97p10001 on IDP
order 050-62196.

-_ lOAQ _. __ _S_ __ _ _ ------ T _

90s . T

---------------------------------------------------------------------------------------------------------------: - I . . .Z '
I

a- . -'.'

: - : - -:- - J -
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4 11-

$*11fl1ft111.- 71-11IIIH
rtTtt t tttttttt t

111111111111111111I1111 11111 Ii I iHI11fl 11111111111111111
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INGERSOLL-RAND COMPANY - ENGINEERED PUMP DIVISION

STEPPED PERFORMANCE TEST RECORD PAGE 1

DATE 5 /27 /97 11 :6

.rOINT f 1 2 3 4 5 6 7 e

DISCHG (FT) 580.4 581.2 574.7 566.5 5 L.2 516.3 493.6 462.6

SUCTION (FT) 24.0 24.5 24.6 24.8 2'.0 25.0 25.0 24.8

DIFF.VEL.HD. 0.0 0.1 0.3 0.8 1.4 2.2 2.8 3.7

T.D.H.(FTY 556.4 556.8 550.5 542.5 522.6 493.3 471.6 441.5

FLOW(GP11) C.O 25c.5 522.0 799.7 1 2 7. 131'4.6 1491.0 170 1. E

W.H.P. O.0 35. 5 72.5 198.2 1'. 163.7 177. I 9.5

R. P.I 1. 3591. 3591. 3591 . 35911. 3_.1. 3591. 35i..

WATTS 132.6 141.5 i51.5 163.2 174.7 187.8 196.4 203.6

B.H.P. 161.6 173.2 186.3 201.6 2i,. 6 233.7 244.9 .24.3

EFFICIENCY 0.0 20.5 38.9 53.7 63.1 70.0 72.4 74.5

__- __________________________________________________________________________________________

4nADATA STEPPED) TO SPEED OF 3550 RP'M.

P TDH 543.8 j44.2 _ 3.9 530.1 51r, 7 482.4 4 4-:. 4

'TEP FLOW 0.9 2 49. 6 - 16.1 761.7 2. . I c _. 14 7 . E' 1,- .

STE P RPM 3 55.0 3 . 35J 0. 3550. 3550. 3550.

STEP BHP 156.2 167.4 180.01 194.8 2 2.3 225.8 236.E 245.7

STEP EFF . * 0 20.5. _ . 3 .. 53.7 6,.1 70.r. 72.4.

ORDER t-ITEN CUSTCOER . UST. E.._ CUST.TAG/ 1H IP
3590-621? .9 r FL L'HIDA P9WER

____________________________________________________________________________________

PUMiP TYPcE SERITiL Nri. IrL.E__ Ii"F-ELEF. Dr_ CUST. fail
6HND0134-1 ittIM . ¢Q0 3550.

4rnGUARANTEED CONDITIONS:
GUAR. GPM GUAR. TDH GUAF:. _FF. UhAR. NPSHR GUAR. MCSF

11500.0 4501.0 75.0 12.0 a.

4rZCUSTONiEF: CONDITIONS:
CUST.SERVICE CUST. TENi-. C..VlSC. (SSU) CUST. '-r.GF:. CUST. NPSHA

0.0 0 .0

AtprOFVA'LS:
TEST ENGR. > ENGR'G. DLrPT. Vy1t

*.'* ** *-******** *+* q ***A****4**"* .'t******. .REVlSION2O



INGERSOLL-RAND COlFPANY - ENGINEERED PUMP DIVISION

STEPPED PERFORMANCE TEST RECORD PAGE 2

DATE 5 /27 /97 11 :6
*** **** ********* * * *** * * * * * * ** **

*OIHT 4t

DISCHG (FT)

9

403. 0 ).

10

302. 1

SUCTION (FT)

*DIFF. VEL. HD.

T.D.H. (FT)

23.65

33'3.&

20.9

7.5

286. 8

FLOW . I: 1I) 1988.6 2b-10.6

W. H. F. 195 . 5

R. P. r. 35J91 .

177. 1

35 1i .

227. 1W A TTS 214. 6

B. H. P. 234. 7

EFFICIE ENCY 72. 8 62.2

4mDATA STEPPED TO SPEED OF 3550 RPM.

TFP TDH 3580. 7 262.2

STEP FLOW

STEP RPMi

1 95 5 . 9 2 421 2 .9

IA5_.B . _ _ 5_.

ISTEFp £ HP 275. 1

STEP EFF 7? c' ., r;2~

ORDER; 1-ITEr; CUSTOlnER CU" T. C.; CL f . T.A 3/ITh:
050-621;6.00 FLORIDA POWER

F-!2!11* TYPE SOERTAL NO. IMPEELLEF. I R '- CUST. RPM
-Hi211- ll1) N ' 4. El06 .a 5 El

rqnUARA-NT=-;-EED CONDIT IONS:
C-UAr:. GP. GUAhF. TDH GUAR. E=Fr. G UAR'. rz PSH GUAR. MCSF

1500.0 450.0 75.0 6 _0 .

4niCUSTOIIER CONDITIONS:
CUST. SERVICE CUST. TEM1P. C. VISr. (SSU) C'JT. Sr`. GR. CLIST. NPSHP

0. e :0e

RE VSION 20

REVISION 20



Y

CUSTOMER FLORI:'M fOWC-p
PROPOSAL NO.tO;0goZ.9jqITEM O0

SPFCIAL NOFTES

DESIGN CONDITIONS

GPM /SO0 EFF 7C INGERSOLL-RAND
PUMPS

CURVE

PUMP .:, H D

-taAL

T.H. (FT.) £[S28I4,

RPM ~~3TY)R.IVER

SG.

HP DRAWN
BY DATE .s-/2 7Tj9

Curves are approximate. Pump is guaranleed for one eol
of conditions. Capacity, head and efficiency guarantees
are based on shop lest and when handling clear. cold.
fresh water at a temperature of not over p5 degrees and
.. t .vef tS uclo tillI
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*70 I I

CURVE~~ I -02-
CURVE ' I G-3027'-C



CUSTOMER f:t lt A AJi e A I

PROPOSAL NO. OSO 5 6Z I q61TEM60

DESIGN CONDITIONS

GPM / C00 'EFF ?rf
T.H. (FT.) £,L468HP

RPM 3!;9CDRIVER

INGERSOLL-RAND
PUMPS

-SPECIAL NOTES

i ' 1_ , ,, .14.- 16

SG.

HP

CURVE

PUMP 6$/ &)2r>
Curves are appro"emele. Pump is guaranteed lot one sel
of conditions. Capacity. head and efticiency guarantees
are based on Shop test and when handling clear, cold.
fresh water at a temperature ot not over B5 degrees and
not rive IS R.Ctlnn lift

DRAWN
BY P DATE 6-Z7h

L �
,.I. -

.....i�' :-
.

0* . -
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INGERSOLL-RAND COMPANY - ENGINEERED PUMP DIVISION

STEPPED NPSH TEST RECOF:D - BREAK U3 AT 1021 GPM PAGE 1

DATE 5 /27 /97 13 :5
* ** ***** * *K* * ** K* K*** xXyyX* KK*KKK* * ** ** * ** K* * * * * * * K* * * .* * K* K* ** *K * ** * ** K * * K* * K* K K*

.,OINT fi 1 2 3 4 5 6 7 8

DISCHG (FT) 544.0 52E.1 49E.8 491.6 4°5.2 433.3 458.7 HI.6

SUCTION (FT) 21.2 0.8 -16.6 -19.3 -21.4 -21.8 -25.0 -28.1

DIFF.VEL.HD. 1.3 1.3 1.4 1.4 1.4 1.4 1.3 0.9

T.D.H.(FT) 524.1. 522.6 514.9 512.5 508. 1 506.6 485.2 310.6

R*F-1 3591 . 3591. 3591: 3591. 31 359IL 35J'-

BARO.(FT.) 34.0 34.0 34.0 34.0 34.8 34.i .34. e 34.6

HICO TEIIP. (F) 75.0 75.0 75.0 75.0 75.0 75.El 75.6 71.0

V. P. (FT.) 1.6 1.0 1.6 1.0 1.0 1.0 1.0 1.11

NPSH (FT) 54.8 34.4 17.0 14.3 1C.2 11.7 6.5 5.3

_____________________________________________________________________________________________

4An.DATA STEP-PED TO SPEED OF 355D RFM. STEPPED FLOW OF 1010 GPM.

STEP TDH 512.2 510 .8 50c. 503.1a 496. 5 15. 474.2 30 J

,rEP RPMr1 3555L. 35 0. 355. 353. 5-; ig. 30 . 3C0.

STEP NPSH 53.6 33.7 16.E 14.8 11.9 11.5 5.1

ORDER t4-ITEM CUSTOMER CUST. ORDER CUST.TAG/ITM
o5e-62196.00 FLORIDA POWER

____________________________________________________________________________________

-.PHI'i TYPE S. Rl' k._4 hO.t. IEj.cL; ,-, INP:LL'EacR DI. cUjGT. F:r.
b6-iNDO 134-1 t. I8 ,35 5 8.

iiGU'.C-US.;ATEED CONDITIGNS:
GUAR. GPAM. GUAR. TDH GU'JR. EF'F. GLnt NPSHIR GUAR. ;CSF

1 50 21 . 0 450.0 75. 0 1. 0.

4MCU3flOMIER CONla'ITIG3
CUST.SE*I CE CUS.. T7£z. C. V I5C. .S.U) CUjE. i.C.L-. CUST. tlPSHA

APPROVAI S:
'*_ST ENGv%. K**E.NGR*' G. DEPT. A K I
''' Au R.P *ENGRiG.iDEPT.*_.__4_ _*_*_X*_ _**__A_ _k_>_

REVISION2Q



INGERSOLL-RAND COMPANY - ENGINEERED PUMP, DIVISION

STEPPED NPSH TEST RECORD - BREAK $2 AT 1235 GPM F PAGE 1

DATE 5 /27 /97 13 :5
********* :**.X* ***.* *) * *.* **** :** ** ****K*** *** ***x ** * *

DINT It 1 2 3 4 J 6 7 8

DISCHG (FT) 519. 6 497.7 4a3. 4 479. 1 47'.4 471.5 469. 4 465.5

SUCTION (FT) 18.9 -B.7 -11.1 -15.6 -17.8 -19.3 -20.0 -20.2

DIFF. VEL.HD. 1.9 2.0 2.0 -2.0 1.9 1.9 1.9 2.0

T.D.H.(FT) 502. 6 500.4 496.6 496.8 495. 2 492.8 491.4 487.8G

R1I S J3J1. 3591. 3591. J591. 3_51. 3,51. 3591. 3r c

BARO.(FT.) 34.0 34.6 34. 0 34.8 34.0 34.0 34.0 34. 0

H20 TEMP. (F) 75.0 75.0 7'.0 75.0 75.0 75.0 75.0 7'.E

V. P. (FT.) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

NPSH (FT) 52.8 33.2 22.8 16.2 16.1 14.6 13.9 13.7

_____________________________________________________________________________________________

4r a T ST EP PE D T0 SPEED DF 3550 F:F PM. STEPPED FLOW OF 1221 GPM.

STEP TDH 491.2 49.1 7i5.3 485.5 484.8 461.6 460.2 476.7

TEf 1.r-Pl 355l. f 3550. _5 . 3550. 3550. 3,8. iC.. :U.

1 3 . 4STEEP NPSH 51. 6 32. 4 2. 3 17.e 15.7 14. 3

ORDER R-ITE C CUSTOMER CUST. ORDER CUST.TAG/ITM
850-62196.80 FLORIDA POWER

____________________________________________________________________________________

PLuMi- TYPE "IÆL hS. I 1-ELL..R IlnP'ELELr, LIA CUST. ;P.FI
6 X D93 1 4ii A .08 -35,56. .

4r,,GLf1F:AMTED CONDITION'S:
GUAR. GPM GUARf. TDH GUIAR. EFF. GUAR. NtPSHR GUAR. MCSF

; 4 75.0 0 .

C UST. T C_2C CfUST. TZE;t:. C . C. SSSWU CUST. sr5. .; CUST. NrWZG :-l
CS e. 0 3, 0 Si.2

APPRIOVA'LS:
TEST ENGR. -ENGR' 0. DEPT. Q

{L. ++.******- * i****--.**.4* *.

REVISION2O



INGERSOLL-RAND COMiPANY - ENGINEERED PUMP DIVISION

STEPPED tlPSH TEST RECORD - EcREAK fl2 AT 1235 GPM PAGE 2

DATE 5 /27 /97 13 :5
**********~**.***t **F*********f****.*t**********X****

t'OINT 1 9 10 11 12 13 14

DISCHG (FT) 467.7 463.2 461.1 453. 6 4'3.9 384.9n

SUCTION (FT) -20. 5 -20.8 -21.2 -22.1 -22.8 -24.0

DIFF.VEL. HD. 1.9 2.0 2.0 2.0 2.0 1.8

T.D.H. (FT) 4'90.2 466.1 484.3 477.8 466.8 410.8

RP il 3591. 3'51. 359 1. 3591. _1. 3591.

BARD. (FT.) 34.0 34.t0 34.0 3Z4.0 34.0 3 4.0

H.20 TEIIP. (F) 75.0 75.0 75.0 75.0 75.0 715.0

V.P. (FT.) 1.0 1.0 1.0 1.0 1.0 1.0

NPSIH (FT) 13.3 13.0 12.6 11.7 11.1 9.8

4aDA;TA STEPPED TO SPEED OF 355i r.'sE. PIPED £FLOW OFF 1221 GPlt.

STFP T DH 4 7S. 1 .47 5. 0 473.3 467. 0 456. 2 401.5

:FEP .i. 3 550. a 0 .

SiE:- ;tIFEH 1.0 12.7 1 2.3 *1'.5 1.8 '-.&

.ORDER #-ITEM CUSTOMIER CUST. ORlDER CUST.TAG/ITII
0 5-0-621936. 0 FLORI.Dri PFuWER

Furp T . SEIR_:iL NO. i.NPELLE.-. IN'i- ELLl DIl R A cu'. Rll':I
b Ib1 4I0.00 3 5 50.

4;.'AIANTEED CONDITIONS:
GU.AR. GPI GU A R. TDH' EUiAR'. EFF. GUAR. 1FPSHR MUgr. MCSF

1 5001.0 452.0 75 Q ;.

'wiiU, SlD 0:C C-i~ '. '_i; i:,
GUST.- i T . s CE GU S'r. T 0. s 5Z. ( SE) "IL uS. Z.GR. CUEsf. NC'.S-HA

iw f-* - * * * * * * : *t: ** * * * * t * * * ~ * * * ** * * **: ** r * * : * * * * * * i*e * ;I * * s * : +O * * * * * ; * * :* )* ,* *S: * * * * * * * *

REVISION2 O



INGERSOLL-RAND COIIPANY - ENGINEERED PUMP DIVISION

STEPPED NPFSH TEST RECORD - BREAK 1 AT 1331 GFP1 PAGE 1

DAlTE 5 /27 /97 13 :5
** ** ** * * * * * * * * ** * * ** * ** * ** * * ******* * ** * * * ** ~** ** * ** ** * :* *y**** * * *.* *** ** * * *~** *

..OItIT I 1 2 3 4 5 t 7 6

DISCHG (FT) 508.5 486. 5 473.2 465.1 459.7 456. 7 453.9 42. 3

SUCTION (FT) 20.3 -0.4 -10.7 -1.5 -18.0 -1,. 0 -19.9 -20.5

DIFF.VEL.IHD. 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3

T.D.H.(FT) 490.5 489.3 486.3 484.1 480.1 478.1 476.1 4i5.2

;;I-il 3w31. i. .,1. C 3<:. IJ I . 3w0 . We4. 3;1

BARD. (FT.) 34.0 34.0 34.' 34.0 34.0 34.0 34.0 34.w

H20 TEiHP. -) 75.6 70.0 75.0 75.0 75.0 75.0 75.0

V. r-. (rT. I . 1 1.0 1.0 1. ,.0 1.0 1.0 1.0

NPSH (FT) 54.4 33.6 23.4 17.5 16.0 15.0 14.1 13.5

4raDATA STEPPED TO SPEED OF 3550Ft RPM. ST.EO:ED FLCO; OF 1316 GPM.

STErP 7DM 7 .4 47 3. 47._3 47_3.1 46?. 467. 3 465. 3 464.4

ST EPr NPSF 53.2 32.8 22.8 17.1 15.7 14.t. 13.3 13.Z

ORDER fi-ITEM CUSTOMER CUST. ORDER CUST.TAG/ITM
050-62156.00 FLORIDR POW'ER

_____--______________________________________________________________________________

P~i YESERIAL H0J. ..>;:.LLEA f"rC CLS T . R Pv
HINFDa-l4-- V rS N V, E; l. ET F

-;nmUA'SATEcD CONDI TIOgv:S:
GUAR. GPle GUA4R. T1DI GUAIR. EFF. GLUR. NPSHR GUAR. I CSF

753.0.El bCQ e 7 13.0 0.

4t~C3T~~ERCCNILITIONG:
CJST::. -:=-;'L.CE :UT. TEc. C. V7`4. (SGU) cIJEhT. S5. -R. CUST. NPSHAi___._-- --- ... __.... -____-----.... .. ............... -- =========:====_============

TEST EG. _____________________ENGG. DET.

R~EVISION2O



INGERSOLL-RAND COMPANY - ENGINEERED PUMP, DIVISION

STEPPED NFPSH TEST RECORD - BREAK Il1 AT 1331 GPM PAGE 2

DATE 5i /27 /97 13 : 5
* * * * * b* ~* I* *i************** ** * * ** * ** ** * * *** *** * ** * -* * * * ** * ** ** ** * * * * *t ,* * * t* ** * **

.. OINT 4

DISCHG (FT)

9

449. 1

10

421.0

SUCTION (FT)

DIFF. VEL. HD.

T.D.H. (FT)

RPM

EPARO. (FT.)

H20 TEMP. (F)

V. P. (FT. )

NPH11 (FT)

-21.4

2.3

472.9

3591.

34.0

75. 0

-22. 5

2.6

446. 2

3591.

34.0

75. 0

1. O

12. 6 11. 6

_____________________________________________________________________________________________

4mDATA S7EPc;ED TO SPEED OF 3550 Rc. STEPPED FLOW O.- 1316 CF~l.

STEP TMr 462. 1 436.

TEP RPM 3 i 0. 3'G.

STEPi HPSH 12.3 11.3

ORLER R-ITEM CUSTOM1ER CUST. ORDER' CUST.TfGfITM
050-62196. 00 FLORIDA POWER

NO;i~ir; -- H i. IliFcL--. Mltir;_LER4 -1> li:z. sir
6HNs~X3&_----1 h iI-.i$ ¢. 35 S.

LutGUAARANlTEED CONDITIONS:
GUAh. 5F9 GUAR:. TDH G UAR . EFF. G£UAR. Nh'SIHUR GUAR. MCSF

7 _% .O $ .9 O.

LUST . SE;VICE U TEhF. r.. _G. (EU) G- 2E .CSPG. CLET. NiFSH.i
0.0 u 0 O U

REVISION20



INGERSOLL-RAND COM'IPANY - ENGINEERED PUMP DIV ISION

STEPPED NPSH TEST RECORD - BREAK fil AT 1510 GPM PAGE 1

DATE 5 /27 /97 11 :6
* * **** * ** ** * ****,*** * **** * * * *:* ** * ** * * 3* * ** * *** **** ***X*** * *** * ** * * * * ********** * *:* *y

;.-OINT 4 1 2 3 4 5 6 7

DISCHG (FT) 43C.7 462.1 460.2 451.5 442.5 441.6 431.3 4.5

SUCTION (FT) 22.9 0.0 -4.3 -11. 4 -14.4 -16.2 -20.2 -21.0

DIFF.VEL.HD. 2.9 3.0 2.9 2.5 2.9 3.0 3.0 3.0

T.D.H.(FT) 468.7 465.1 467.5 465.8 459.9 463.0 454.7 451.4

RPM 3591. 3591. 3591. 3591. 3591. 3591. 3591. 3591.

BARO.(FT.) 34.0 34.0 34.0 34.0 34.0 34.E 34.0 34.0

H20 TEMPr.(F) 73.0 73.0 7_.0 73.6 73.0 73.0 73.0 73C

V.P. (FT.) 0.9 E.9 E.'9 0.9 0.9 0.9 6.9S b.-

NPSH (FT) 57.4 34.5 30.1 23.0 20.0 16.3 14._ i.4

4a:DATA STEPPED TO SPEED OF 35560 F:PM. STEPPED FLOW OF 1493 GPM.

STEP TDH 458.1 454.5 456.9 455.2 449.5 452.5 444.3 441.1

'TEP RP:'IM 3s.- 3553. asso. 3355, 3550 3550. '355

S'EP NPSH 56. 1 3$. 7 2°.4 22.5 1 .6 1Z.. t._

ORDER fl-ITEN CUSTOM.ER CU;'T. ORDER CUST. TAG/ITI
150- C2196.00 FLORIDA POWER

____________________________________________________________________________________

PUMiP TYPE SERIAL NO. I ;'PrELLER IE1'PELLER DIA CUST. IRPM

4.nCUARANT EED C-ONDITIONIN:
7. tPn L:tJA. TDI GUh ;. EFr. GUAR. * 'PSHR Ck. i':C F

E e. .. 75. _ 0. ;.

4rmicUSTOlMErR CONDITIONS:
CUST. SERVICE CUST. TEMP. C.VIS'-. (SSU) CUST. SP..GR. CUST. NPSHA

* .0 .00 0. c

TEP;T ENGR. R z> ENGR GR. DE:T. _ _ _ __

::*t'**:t*A :t:t .. *lREVtISION2  It

REVISION2Q



INGERSOLL-RAND COMPANY - ENGINEERED PUMP DIVISION

STEPPED NPSH TEST RECORD - BREAK fi1 AT 1510 GPM PAGE 2

DATE 5 /27 /97 11 :6
* ** ** *** ** ** ** *** ** ** *** *** ** ** *** ** ** ** *** ** ** * **

OINT 41 9 10 11

374.4DISCHG (FT) 419.7

SUCTION (FT)

DIFF.VEL.HD.

T.D.H.(FT)

RPM

BARO. (FT.)

H20 TEMP.(F)

V.P. (FT.)

HPSH (FT)

-21. 8 -23.0

2.9

448.8

3591.

34.0

73.0

2.9 2.9

445. 1

3591.

34.0

73. 0

3591.

34.0

73. El

0. 9

11.4

0.9

12.7 12.0

_________________________T____SEED_____F_________R__M_____T__PP_____FL_____O_____493____PM__
4m;DAT hSTrEPPrED TO Sl-EED O0F 3Q55 RPM.il . STEPPFED FLOW O'F 149'3 GPM.

STEP TDH 438.6 435.0 391.4

TEP No,-; 353 ).

STEP NPSH 12.4 11. 7 11. 1

ORDER fl-ITEM CUSTOMER CUST. ORDER CUST.TAG/ITM
'50-6219i.90 FLORIDA POWER

PUM1P TYPE £EF.IiAL NO. Ii1 ELc'EF. i;LF__E_ D1iA cUST. !rrifi
.nDli 1 .~i 3_1 A 3

4m6GUARANTEED CONDITIONS:
GUAF:. GPM GUAR. TDH GUAR. EFF. GUAR. :'SHR GUAR. MCSF

15 0. 0 45 0a. 03 7 5. 0 3. .O 03.

'l-;C 1IlR C C-S- -I- -S:
CUS1T. SEE F ::VICE CUST. TEiMF'. C.'I_,3. (SS') uST. C. S-. CU9T. ri-S.S-A

REVISION2Q



INGERSOLL-RAND COMPANY - ENGINEERED PUMP- DIVISION

STEPPED NPISH TEST RECORD B REAK fl2 AT 1779 OPMI PAGE 1

DATE 5 /27 /97 11 :6

OINT li 1 2 4 56 7

L'ISCHG (FT) 4 44.7 41 9.1 I 4"i00. 7 3195. 0 392. 9 384.1 321.9

SUCTION (FT) 19.7 -1.9 -13.7 -17.3 -18.7 -20.3 -21.2

DI FF. VEL. HD. 4.0 4.1 4.1 -4.0 4.0 3.9 3.8

T.D.H. (FT) .429.0 .425j. 2 418.5 416.4 415.7 408.4 3 47. 0

RPI 355. 3591. 51. 35931. 3591. 3591. 3591.

BARO. (FT .)4. 34.0 34.06334.0 33.Fj S4.6 34.0 34.0

li250 TEMIP. (F) 73.0 73.0 73.6 73.6 73. 73.0 S

V. P. (FT.) ".9 'I6.9 6.9 6 .9 6.9 0.9 6.91

HPSH (FT) 54. 8 33.1 21.3 17.6 16.3 1 4.6 E13. 6

4miDATA STEPPED TO SPEED OF 3556 RPM STEPPED FLOW OF 1759 GPr1.

STEP TDH 4'19.3 4 15.6E 4 0S.6 407.0 4A 06S. 3 399.2 3393.1

TEP P;. ~ Si . 350 -~ 1. 0M~. .j41 ~ 3i5

STEP, NPSH 53.6 321.3 26.9 i7.2 i5.9 14. 3 1 3. 3

O il.' 7ER f, - T E1 CUSTOMER CUST. ORDER CUST.TAG/ITM

050 62196.00 FLORIDA POWER

PUMiP TY(PE- SERIAL NO. IM P 7L LER IMP~ELLER DIA LUST. RPM
;67 Da134-1 "I 4 P M14 -

~mb'H~RX EEDCOND~IIOAES:
GUA-.. GPMi GUAR. T1DH C-;-A::.. _EFF. OL:iF.. ~'irSh-R GU_ AR . M CS I

4m~CUSTONER COUNDIT-IONS:
CUSIT. SERVICE CUST. TE~iP. C. VITSc.(SSu) C U ZT . 3SP .G R . CUST. NPSHA

0.0 C.. o 0.0

APPROVALS: 9
TEST 'ENGF. F- ENGR'G. DEPT. __________

REVISION20



INGERSOLL-RAND COMFPflNY - ENGINEERED PUMP DIVISION

STEPPED NF'SH TEST RECORD - BREAK US3 AT 2014 GPM PAGE 1

DATE 5 /27 /97 11 :6
:* ************** :** ** ** ** * * * *-* *t*** * ** ** ** ** * * * ****i* * * * ** *** * * **** * *** ** ** * ** * * ** * :*

rOINT f4 1 2 3 4 6, 7 6

DISCHG (FT) 406.9 379.4 363.6 359.1 357.7 356.8 345.8 329.1

SUCTION (FT) 26.7 1.4 -8.4 -13.6 -16.0 -16.5 -18.0 -18.3

DIFF.VEL.HD. 5.2 5.2 5.3 5.2 5.2 5.1 5.2 - 5.0

T.D.H.(FrT) 385.4 383.2 377.4 378.0 378.9 378.6 369.2 353.0

RPM 3591. 35-1. 3591. 35`1. 35,'1. 3591. 3594l. 3591.

BARO.(FT.) 34.0 34.0 34.0 34.0 34.0 34.0 34.0 f34.0

H20 TEMP. (F) 73.0 73.0 73.0 73.u 73.0 73.0 73.0 73.0

V. P. (FT.) 0.9 0.9 0.5 0.9 0.9 0.9 0.9 0.9

NPSH (FT) 62.4 37.0 27.2 21.9 19.6 19.0 17.5 16.5

_____________________________________________________________________________________________

4raDATA STEPFPED To SPEED OF 35553 FP. STEPPED FLOW OF 1991 GOPM.

STEL' TDH 376.6 374.5 36,.s &369.4 370.3 370. 360.6 345.0

TE;P RP3 F5 0. 350. 3550. 3559. 35 35_0. 355 0.

STEP Hr SH 60.9 3c. 2 .6 21.4 is'.1 18.5 17.1 16.1

ORDERh #-ITEM CUSTOMER CUST. ORDER CUST.TAG/ITI
'9'0-G621?G.00 FLORIDA POWER

PUM1lP TYPE SERiI:iL NO. I.'.PE LL ER 'IDLLEF: IA CUST. Ffi!
6HHriDjl3i-l ttl~tfl"L.L3iU

4riGUARANTEED CONDITIONS:
GUAR. GPM GUAR. TDH G'JAR. EFF. GUAr; r.FSHR GUAR. MCSF

1_ , 1q ,3, ;;, Q .

4:C,;rCUETCr!ER CONDI TIL;I.S:
CUES T #E'CE C USi. TE P C.V I Sc. (slU) CUST. EP.C-R. WUST. NPSHA-

0.0 0.90 0i.0

hAPPROVALS:
TEST ENiGR. t- ENGR'G. DEP T. ________

*RV.* i**'*0***-********* t A*** *****A*+*

REVISION2O



INGERSOLL-RAND COMPANY - ENGINEERED PFUMP DIVISION

STEPPED NPSH TEST RECORD - BREAK #3 AT 2014 GPN PAGE 2

DATE 5 /27 /'97 11 :6
* * ** * ** * ** ** ** ** ** * ** * *~** ** ** * *** * ** * *t* *** *t:* ******** ** * * ** ** ** * *** * ** * ** ** * * ** *

..OINT Ii

DISCHG (FT)

9

285.4

SUCTION (FT)

DIFF.VEL.1HD.

T..D.H. (FT)

RPM

BARDO.(FT.)

H2O TEMP. (F)

V.FP. (FT.)

MPSH (FT)

-19. 1

5. 1

309.7

3591.

73.0

0.9

16.5

4rmDATA STEPP:ED TO SPEED OF 3550 F:PM. STEPPED FLO1 OF 1991 GPr;.

STEP Ti L':103.

:TE P F.Pr. 6PM,

STEP, NPFSH 16. 1

ORDE-R H-ITEM CUSTOMER CUST. ORDER CUST.TAG/ITM
0506-2196.00 FLORIDA POWER

PUMP TYPE SER IAL INi. 0 linr'LL_- : LE, ii, G CUST. Rfs,
o.SHNDO!34-1 t t 1tt H 68 -. 4'* -r , 5

4GEUARAHTEED CONDITIONS:
GUflR. GPM GUAR. TD.I GUARt. ELF. EGUAR. OPSHR' GUt. MCSr

i5 .el450.0 7`5 . 0.

4aiCUa rOMUF C;'J;i' _ ~r~S:
C L;1 . SEIE VUlIST TE.' . C. 'NEC. (SEU) CU?. E P. GR.. CUCT. N P EFi

REVISION2'



INGERSOLL-RAND COMPANY - ENGINEERED PUMP DIVISION

STEPPED NPSH TEST RECORD - BREAK 44 AT 2397 GPM PAGE 1

DATE 5 /27 /97 11 :6
************* * ***K** ** *x * K x ** ********* * * K** ******* ********* * ** ** ***** * f * *

P'OINT # 1 2 3 4 r5 6

DISCHG (FT) 313.3 289. 9 281.6 277.2 272.1 227.3

SUCTION (FT) 20.3 -0.4 -4.7 -10.Q -11.a -15.8

DIFF.VEL.HD. 7.3 7.3 7.4 7.3 7.3 6.8

T.D.H. (FT) 300.3 296.9 293.8 294.6 291.3 250.1

RPM 3591. 35'1. _51. 35941. 3591. 3591.

DARO.(FT.) 34.8 34.0 3;.0 3.0 .E 34.0

I-,O TEMPS. (F) 73.0 73.0 73.0 73.0 73 . 73.0

V.P. (FT.) 0.9 8.9 0.9 8.9 0.9 0.9

NlPSIi (07) 57.0 36.2 31.9 26.b6 24.8 20.5

4nmDATA STEPPED TO SPEED OF 3550 RPM. STEPPED FLOW OF 2370 GPM.

STEP TDH 293.5 2981.1 287.2 287.9 284.7 244.4

*TFP I 2U5U. 3 55. .355. 3V35. 3: . 339.

STr r NrSX C = _~
_. i

I _l 2c. l 29. i

ORDER 4-ITEM CUSTOilER FCUT. ORDER CUST.TAG/ITP
050-6211%. 00 FLORIDA FPOWE r

____________________________________________________________________________________

PUMP TYPE SERIAL NO. IJ;PELLER IMPELEr DIR CUST. RPM
6X4 D 0134-1 tnttr4t 2.00 35.

4rniUARANTEED CC lTTI.lOINS:
GJUi;:. GP~i GLUF.. ;1H -UiA . EFF. C UAr. iN-PSHR L3IGAR. mCsF

4rCUSTOMER CONDITIOHS:
CUST.SERVICE CUST. TEMP. C.VISC. (SSL') CUST. SP. GR. CUST. NPS-IA

0.0 0.0 .0

A P P C A L.
TES ENGR. __ __ __ __ _ ENGR'-G DEPT. _ _ _

REVISION20.Q



SECTION 6
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6.0 TEST RESULTS (FLOW RANGEABILIMY)

REVISION20

PROPRIETARY



0 ............................................................. 
....... I9 .....

0

0

>

I

CUSTOMER FLQoQ_,A b6Wt ORDER CONDITIONS PUMP (5HV - TEST !57o DATE

'-ORDER NO. o6 ,4. q ITEM GPM EFF IMPELLER SHROUD DIA. VANE DIA. DIFFUSOR CASING MAT'L

SERIAL NORS. T. H. (FT.) BHP IThf.P I J0--4 bo\ RPM DRIVER HP

::W N ma 1,01 H1l11--11H 11111114111-1~~ :--111Hf WNN11 SS 1111111 11 !j101 UX11111ll

1' tL1I

lIT tflW

. + . lxF lllnlirirll I§IIIIi§II~i~iiiI§§|~i~ii~ .. IilliillilllliilliliillHHHH"H! iilliillii lsFtt1illiilltitlt!!ItV!il

. . . . . - t .1111 . . ... . .. .. . . LI.t tl..l l ll.f . 11H111H-t.11-111 fitlil II tt11.tI...
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ENGINEERED PUMP DIVISION INGERSOLL-RAND COMPANY VIBRATION DATA

TEST POIN~T NUMBER j_ _

TnTAT i 8

TOTAL GPM I j5()0 /0 1500 I 9 193 )996 4-00

DISP. (N=) e04 s ./J •c3 . I•LL

UNFILTERED
vELOcrIY(I1S) .13 .4I1I ,.IC' ,jIZ I L 13~ ____

o FJLTERED-MAX
VELOcTY (Ns) ' Z C.. .cf .o ( * -oI .o'° -.lo *

c.°, .00 1. o z
o UNILERED_

DISP. (MILS) ____ , 37 * . Z . 53 .q 73
U UNFLTERED z
> VELOCITY (avS) .)Z ,oy .O9 ,Iy .11 .10 __

> FILTED-MAX
VELocrrY (INIS) . ,o3 ,o- .oq

_~~~L . 05> .0_@|Xo o{|to|! &

UNFIL .TR E
DISP. MLS)

UNFILTERED
-a-;L' m.ONrsm - _ _

(MILT S)D-A

. VELOCITY(iNj.. _(_S)

VELOCT1 = - ---

N.Y.O. - - 1E.M SIN PUMP TYPE DATE

GPM olDH RPM

REVIISION20 ,IAJ- -7D P IO o

Po - k -JJA -4 1/-



ENGINEERE PUMP' Dl~SION INGERSOLL-RAND COMPANY VIBRATION DATA

TEST PomRr NUMBER

1/ + XZ1: V- 2;-f -3; St Plq. 5 141'6

TOTAL GPM 500O (ooO 7CC) F'ob JD) 100b IT60

UNIFMTERED
DISP. (MLS) \35 1 IJ' 97 7 £ .v C7.. *W1

-,UNFILTERED

I VELOCrY (NS) ..2 .Zl .2C o,1 .17
oFILTERED-MAX-

- vELocIY (rs) .2 ,19 .lbk (L( J7 ., ____

_

0 0

UNIFTERED
_ DISP. (MLS) ____* 8 52 * Gp1 '('- ^ S& 5 3

UNFILTERED4
VELO mS) .0 5. 3.3.fZ ,4

*o2 - -13iERED-MAX.
VELOCITY (MS) _ _ .0.o.

.0W 2 o 0 -, .0-3 .7 ,o Z ' oN

-- UNTMTER.
DISP. (MILS)

UN-FILTERED
. VELOCTY (IN!S) . _

I FILTERED-MAX
I -a IVELOCITY (NJS) - - I - -

I o°I IUNFILTEED . I .I
g Fe| |DISP. (hILS) llll. . l

| |c |UNTMFL`ERED

, FMTERED-MAX

N.Y.O. ITEM SIN PUMP TYPE DATE

GPM TDH RPM

REVISION20 .

I A~ t~lxRsif;.lI l

pi�l c V�,
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ENGINEERED PU1P DIVISION INGERSOLL-RAND COMPANY VIBRATION DATA

TESTrPOIrr NU..MER

TOTAL GPM | so0 acoc) 0 0 25

* tUFl~ILTERED
DISP. (MILS) .5 2 O SI 1, ±9 = _ _

-, UNFILTERED
LrIIS) 3 0 ,

, S 01 .0 1 * 01 ____ .__ .._ . _

o UFILTEURED-A

oDISP. (MIL5) . ' 7 14#+ , 3'7 _~l _ ____ _ __=

VELOCITY (IJS) 0 ,1 O .)Z

_- lotcrr .oj lol 05 |O "I.-
- .--.- pE -,Z,,o' t'.|--.°-i--I-

UNFILTERED
DISP. (JILS)

oFiLTERED-MAX ....... I
. VELOC[TY WN/S)

01

UNFILTERED

DISP. (MLS)

c UNFILTERED
I IVELOC(INIS) OM _ 1- - -

FiLTERED-MAX

VELOCITY(IWS) -

! a - Sl - .. - - -- -
N.Y.O ° SF PUP TPE DE

GPM TDH RPM |

oS5o _ NT I %.cR RE\IS!0N20 ./i q-iP 1

'h1 k~~-0)A'
FLLMJ P,� r-



ENGINEERED PUMP DIVISION INGERSOLL-RAND COMpANy VIBRATION DATA

4

TEST POIhT NUIMER

TOTAL HEADkD - FT. 1-7. 1'9 1-7

TOTAL GPM 58oo g v 6o 8 o
UNFILTERED
DISP. (MIS) .7 8 ' . _ _

-,UNFILTERED)

< VELOCITY(WS) .( ,17 .17 a7 _

o FILTEED-MAX
. VELOCyNS) W)s "2 ,

. _Sl *01 ,0/ .o1 = = =
0 UNFILTERED

DISP. (MLS) .6 Z .&'9 . I *1 6 1.
UINFILTERED,

> VELOCITYNS) I NI ,!q . 1__

FLTERED-MAX
VELOCITYWN/S) Io

- _ 3=03 .31o - -= --

UN'1M-TEPXD_
DISP. (MLS)

UNFILTERED
. < VEOv (1) ....

o FILTERED-MAX
'2 VELOCTTY (INIS)

UFILTEREDMA

o |DISP. (MILS) . . .
|UNFIL-17RED

VELOCITY (INIS)

N.Y.O. I SIN PUMP/TYPE DATE

c9•0-(G2 )96. o e& GHM)//5
GPM TDH RPM

REVISION2O Wh f- c P pI OD I

P01Er,.
A-f}\4)

( >ylk k RAi -Hc�



INGERSOLL-RA~ND COMIPANY - ENGINEERED FUMPt DIVISION

STEPPED PERFORMAIlNCE TEST RECORD FPAGE 1

DAiTE 5 /26 /97 6 :30
******X***X*******y**********************-**>**********l*********X**:******#*X****A **k*

DINT H

DISCHG (FT)

SUCTION (FT)

DIFF. VEL. HD.

T.D.H. (FT)

FLOW (GP iI)

W. H. P.

R. P. M.

WATTS

D. H. P.

EFFICIENCY

1

-6.2

0.2

551.9

413. E

5 7. 6

3591.

143.7

176.1

32.7

C

54u.0Q

-8. 6

0.3

549.0

517.6

71.7

35 91.

148.4

1 2. 3

39. 3

3

53$.2

0.5

545. 8

601.4

82.8

3591.

153. 6

I1!. 1

44.7

4

,3 ':1 . 2

-8.3

-0.6

43. 2b - El

657. 2

95. 5

3591.

155.2

191.2

50.0

5

529.3

-9.3

0. a

539.5

106.9

(591.

15;9.7

197.0

5_5.3

6

522.8

-. 6

1. 1

532.6

907.E

122.0

3591.

164.2

202.9

60.1

7

511.9 '

-9.5

1.3

522. 8

IC; 1 J. 1

134.4

3591.

168 . 9

209.1

64. 3

8

493.0

-9. 1

1. 9

50 4. 0

154. 5

180. 3

223. 9

65.6

4nmDiATi STEPPED TO SPEED OD 3550 RFFt.

TEF TLDH 53 9. 3 C36 53.4 53 .a 527.2 520.5 511.0 4 92. 6

ST EP FLOW 4 0 .9? 511.7 594.5 639.2 790.8 897.4 1007.5 1201.4

STEP Rh Ii 3556;. 3I50. 3550. 3553. 3550. 3550. 3550.

T EH; 170.1 176. 1 176. 8o 184.7 1 9.3 196 .0 202.0 21.6.3

S U-' EFI uCI 3'. . 3 74.t 50. 0 Do. 60.1 6bi. _

LJ.DER i? -ITE.c CJUS T __ETR :UT. ORL.- CUS1. T GIT

'050-62159. e0 FLORIDA. PGt4ER

PUMP TYPE SERIhL 140. I Z'L' E, I,'1Z',L ;IA *i^ CJ'-T.

SHF! DO13 4-1 -.IIIt t 10 I 0 3u

4rGURRANTEED CuDlD TONS:
GUAR. G;|,;" GUAR. TDH GUAR. EFF. CUA. NPSHR GUi,. PiCSF

1500.0 450.0 75.0 1F.0 0.

4rnCUSTOilER CONDITIONS:
CUST. SER,'VCE CUST. TEMiP. C. YISC. (SSU) CU'ST. S;'.GR. CUST. NTSHA

T-ST E1IGR. 0 EIG 0. DE' .Il .-
:t*.~* :#*** <* * ****y-*ii}5*.**,***p*)********i*4* 4 * * b5* , 2-*.,2 t-**

REVlSION20 -(91Z McJtrst-



INGERSOLL-RAND COMPRANY - ENGINEERED PUMP DIVISION

STEFPED FPERFORMANCE TEST RECORD FAGE 2

DATE 5 /28 /97 8 :30

OINT fl 9 10 11 12 13 14 15 1.

DISCHG (FT) 4i6.6 465.8 464.3 464.2 464.3 435.1 406.

SUCTION (FT) -8.8 -8.9 -8.9 -8.9 -v.8 -8.9 -9.3 -10.3

DIFF.VEL.HD. 2.8 2.8 2.9 '2.9 2.9 3.3 4.2 5.1

T.D.H.(FT) 478.4 477.6 476.3 476.1 476.1 447.4 420.1 -460.3

;ZLOW(GFMil) 1487.2 1 493.2 1592.E 1505. 6 '5B7.1 1617.5 16bQ.7 ' Q.2.

W.H.FP. 179'. 179.9 180.5 16.6 161i.0 162.5 1'-1.1 192.1

R.P. . -5 i. 3 5- 1 359. 359. I 591. -IIc- 3591. ;_D

WnTTS 190.2 190.8P, 1C'1.1 192Q. 131.9 198r. E6 207.5 214.Q

B4. H.P. 236.8 2t37.6 238.0 239.2 239.0 247.7 259.3 267.8

EFFICIENCY) 75.8 75.7 75.8 75.6 75.7 73.7 73.7 7'.7

--------.-..----------------------------------------------------------- __----__-----------------

4jbiDATA. STEFPFED T ,-EE OF 3558u FS .

iEr? TLJH .4 . 5 4. L 4 65.34E4i 5. . 437.2 410.6 371 .

STE_ FLOW 1 47 0 .2 1476. 2 i i .0 146i.v 19. 9 5.; 1 .I i .;

STEP 3M 3u.B. 35SEi 3550 3550 3550 3550. 3550. 3U55.

STEPC E 'HP 22L.8 229.r5 229.9 231.1 2303.9 239.3 250.6 258.7

BTEP EFF 7S.8 75.7 75.8 75.6 75.7 73.7 71.7

Q.0RERF .4-ITEM C USOST.1E CGUST. G; O .. E CLST. .iLIJll

j,- ~ ;-J 0, i I ;;- . C. cS ; :; ' .;iW _1

P U. TYPE SERIAL N1. TH1r- jE' ; Il DL Z CUDT. 'i;'rl
EHND0134-1 #H;'"" g.5g3;;,WHD141f~~t .00 3550.

-r1GUARANTEED CONDiTIONS:
6UAR. GPM. GUAR. T D.-, GU-R. r. GJA N.. 'SHR GUAR. 1lC-Si

1 33.D ;i.; ~ a1w.W

4^; ,'JU'TOilc2 CONiDITIuNiS:
CUST. SE3-:V'rCE CUST. TEMP. C.')ISC. (SSU) CUST. Or .GR. CUST. NPSr

0.0 0C: 0.0

REVISION20



INGERSOLL-RAND COM1PANY - ENGINEERED PUMP, DIVISION

STEPPED PERFORMiANCE TEST RECORD PAGE 3

DATE 5 /26 /97 8 :30
t: * ***X**:*~* ~* ~* * t. * *** * ** *t.* ***** t.* * *t.* * * .* * * ** ** * * * * ** * * * * *** ********* ** * * :* * * *

OINT I4 17

DISCHG (FT) 192.5

SUCTION (FT) -9.2

DIFF.VEL.HD. 7.9

T.D.H.(FT) 209.8

rLOW(GPM) 2494.5

W.H.P. 132.0

R.P.Pi. 3591.

UATTS 227.5

P.H. P. 265-3

EFFr CIENCY 46.3

_____________________________________________________________________________________________

4riDATA STEPPED 'TO SPEH-D OF 355) FRP.

TEP TDH 205.0

STEP FLOW 2466.0

STEP, RPF 3550.

STEP Bl1FP 275.7

STEP EFF 46.3

n",- - -ITE-'1- CUS' OC'_ C'JST. OFCn COUST. TAG/ITM
j -;C '-- S6Ci FLO,_DhA pCOw7R

-!:r ;:. .-_L 1.l. _:~.'-,-_. 77; .F_.__ ; .R I-.. i''"

4mGUARAt4TEED CONDITIONS:
ULIAR. GPM GU AR. TDH-i GUAh'. EFF. GUAF:. NPSHP GULAR. M.CSF

750l .3 411.2 0.0 0.

4nwUSTO;1ER CON4DITIONS:
2UZT.3ERVICE CU ST. T tZ . . .YISC. § . LJ) UEJ. 2r'.5. CUIT. riS'

REVISION20



INGERSOLL-RAND COMPANY - ENGINEERED PUMP DIVISION

STEPPED PERFORMANCE TEST RECORD PAGE 1

DATE 5 /28 /97 17 :50

POINT l 1 c

DISCHG (FT) 369.2 314.4 239.3

SUCTION (FT) 49.0 5i.E 47.4

DLFF.VEL.I14D. 6.7 8 6.0

T.D.H.(FT) 426. 9 278.5

FLOWI (;1j E&n. 't 252S 46 2623. 1

.18H.9.: l.2. 1770.9 ;2_.8

R. P. M. 3 -'1. 359i. 3 53.

WAlTTS 221.6 227.5 22'.5

B. H. P. 277.6 283.3 2 87. 8

EFFICIENCY 63.1 I J5.-9 A'.1

_____________________________________________________________________________________________

4.'.._Fh '-STEPPE i TOiz i C. 353,2

STE FLit .al9.4 4tz'i. ( ;<.

rE; j-LU.4 22365.2 2;7E.: - 1 :._

. -. L .,.- . . _ .a . . . - .-
-. cF r, I OD

EF- * G .L.. 1

O RD ER P- IL T EM C l, S TO M E R CU!S'T-. I LO RER CUST. TAJ I/ .1 l
r_* 1 ; _ . .: P __5 . I r : :ou:

U:IP (*i _ ERIlu r4. 1__.-.-----... :h; ELLER L' iA CUST . RF1'i
6J.kiD3 13-1 iZ An 3I t0. Ziai:.

mGUJAR:NTEED CON1DITIONS:
GUJUAR. cR. GUF;R. TDh GUA R. EFF. MUAM-. NSH: GUAR. MlCSF

ZO.4 59 73.0 2.a U.

*l - . - r -. >E,;!1

' _,. it:.- .E. ; L. E)U S LU. SP. R. CUJS,. r-sfil

r__r.==.-==rr================rt~----------------------------------- =======
xt:FRi';0 L'-: /i 1 EV S{ON X . ----------
TEST ENGR.. . % A G. DEPT.

**:~*-*.*v*** '***9*4E*** t *r*Xt**~*>**~** >***x*:4*****+*X* i*.4***>*fl* **:y **

- LA k ... r-rct A,%.At~



SECTION 7
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7.0 REFERENCES

A. GENERAL ARRANGEMENT DRAWING SK186663

B. TEST CURVE E-1 96659

C. LETTER DATED 2 MAY 1997

D. LETTER DATED 25 JE 1997

E. DRAWING 6HND3AX1 (TITLE BLOCK)

F. PTI 050-62196 DATED 23 MAY 97

G. ORIGINAL PRICE BOOK CURVE ER-3040

REVISION20
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CAPACITY- PEED - DRIr
WORTHINGTON CORPORATION NEW YORK P-453 4/ 1 ..
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Ingersoll-Dresser Pump Company

Services Business Unit
942 Memorial Parkway
Phillipsburg, NJ 08865

1)
May 2, 1997

Mr. Terry Austin
Florida Power Corp.
Crystal River #3
Crystal River, Florida

Subject: Building Spray Pump NPSH Requirements 6HND-134

Dear Terry,

Per our previous conversations, Ingersoll-Dresser Pump has no
reservations in defining NPSHR for the subject pumps basis a 5% breakdown in
total developed head. The normal industry standard is base a 3% breakdown,
with many customers setting their own standard from 0-3%. We expect the effect
on the operability of the pump, with regard to pump vibration and cavitation to be
insignificant, in any case undetectable. Considering the energy level of the pump
and the impeller material (310SS), cawitatloiv-kiamage will not be a -Actor until
after several months of continuous operation.

When preparing the final test report I will include an additional NPSHR
curve basis the 5% breakdown of total head values. For now you should be able
to use the individual NPSH test breaks to estimate required NPSH for the pump.

Please let me know if I can be of further assistance.

Written by: Reviewed by:

P.J. Kasztejna R. P. Koch
Supervising Design Engineer Engineering Manager

REVIsION20
Ingersoll-Rand Pacific Worthington Pleuger Scienco Jeumont-Schneider Pumps



Ingersoll-Dresser Pump Company

Services Business Unit
942 Memorial Parkway
Phillipsburg, NJ 08865

I)
June 25, 1997

Florida Power Corp.
Crystal River #3
Crystal River, FL

Subject: Structural Integrity

Re: 6HND-134 Building Spay Pump
NPSHR Modification Testing

Customer PO: #F772635D

Four impellers modified and retested under this purchase order (listed below) will
maintain interchangeability with the as designed pumping units. Total head and
capacity has been tested and retested after the modifications; test results
contained within this report verify improvements in NPSHR, with no change in
other hydraulic performance. Nor do any of the changes affect the thermal,
structural or environmental capabilities of the pumps from the time period they
were originally installed. - *9' ' P f h

By: KIt'd /
Mike Dozier
Project Manager

Reviewed by:
Paul J. Kasztejna
Supervisor
Design Engineer

Impeller S/N's 1 HT9514, 97P1 0001
97P10002, 510F2

REVISION20
Ingersoll-Rand Pacific Worthington Pleuger Scienco Jeumont-Schneider Purnps
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I ) Ingersoll-Dresser. Pumps

I PERFORMANCE TEST/CURVE INSTRUCTIONS
I

ORDER & ITEM NO: 050-62196-00 DATE: 23MY97

- PUMPTYPE: 6HND-134-1

CUSTOMER: FLORIDA POWER CORP QUANTITY: 1 H

N

M

:: q

ORDER DESIGN WATER CORRECTION TEST TOL.
CONDITIONS CONDITIONS CONDITIONS FACTORS

SPEED (rpm) 3550 3550 1.000

FLOW (gpm) 1500 1500 1.000

TDH (ft) 450 450 1.000 5% 0

EFF. (%) 75.0 75.0 1.000 0

NPSHR (ft) 13.0 13.0 1.000 0

NPSHA (ft) 0.0 0.0 1.000

VIBRATION (mils) 1.000

OTHER 1.000

REQUIRED TEST I OF Tr TESTS CERTIFIED CERTIFIED CURVE
TESTING PROCEDURE PUMPS WITNESSED CURVES DATA APPROVALS

PERFORMANCE TSM-4 1 I| YES |_YES YES

NPSH YES TSM-10 1 | YES | YES YES

TEST STANDARD (CHECK) [1] HIED API E ASME L] IDP [° OTHER

VIBRATION (CHECK) X TEST STANDARD ° SPECIAL (SEE BELOW)

SPECIAL TEST INSTRUCTIONS: MCSF = (gpm)
RUN TEST FROM 0 GPM TO 2200 GPM. TAKE AT LEAST EIGHT POINTS TO DEFINE
CURVE SHLPE. INCLUDING SH17T-OFF HEAD
MX HEAD 575 FT, MAX BHP 300 REF GA DRWG SK-186663
RUN CONSTANT CAPACITY NPSH BREAKS AT: 1000 GPM 10FT NPSHR
1500 GPM-13FT NPSHR 1325 GPM-14FT NPSHR
2000 GPM-18FT NPSHR 1750 GPM-1SFT NpSHR 2500 GPM-24FT NPSHR
TEST IS BEING RUN TO ESTABLISH PERFORMANCE CURVE. NPSHR CURVE TO 2500 GPM.
MINIMUN CONTINUOUS STABLE FLOW, AND MAX RUNOUT FLOW (NON NPSH DEPENDANT)
SEE PAGE TWO FOR DETAILS OF FLOW POINTS.

CONTACT FOR WITNESS: CUSTOMER ORDER NO:
DOZIER

TAG NO.:
REQUIRED NOTIFICATION: 4 DAYS

CONTRACT | PRODUCT
ADMINISTRATOR: DOZIER ENGINEER: YASZTEJNA
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I hIngersoll-Dresser Pumps
, U,'

I PERFORMANCE TEST/CURVE ADDITIONAL INSTRUCTIONS

ORDER & ITEM NO: 050-62196-00 DATE: 23MY97

0

cl.

cIn

H
N

-. PUMPTYPE: 6XND-134

CUSTOMER: FLORIDA POWER CORP QUANTITY: 1

Wi

TEST 2
AFTER COMPLETION OF PERFORMANCE AND NPSH TESTING FOR THE
LAST IMPELLER, PER PAGE ONE OF PTI, ONE DAY ENDURANCE TEST
IS REQUIRED.
INSTRUMENT PUMP BEARING HOUSING TO RECORD BEARING HOUSING
TEMPERATURE,BEARING HOUSING VIBRATION AND SHAFT VIBRATION.

RUN PUMP AT FLOWS PER CHART BELOW AND RECORD DATA.

RUN THIS TEST WITH 19-20 FT NPSHA, RECORD PERFORMANCE

(Q,THD,EFFY).
AFTER COMPLETING TEST TO RUNOUT WITH 19-20 FT NPESA, RERUN

RUN OUT POINT WITH MAXIMUM NPSHA (TEST STAND LIMIT)

SHUT PUMP DOWN AND ALLOW TO COOL TO AMBIENT.

AFTER TEST COMPLETE RETURN PUMP TO ASSY FLOOR FOR INSPECTION

to

TEST POINTS
FLOW-GPM
DESIGN -

400 -

800 -

900 -

1000 -

1100 -

1200 -

1600 -

1800 -

2000 --

MAX-20' -

MAX-MX ' -

TIME-MIN

120
30
60
60
60

60
30
20
20
20
20
20

BH TEMP BH-VIBH BH-VIBV SEAFT-VIBS

ta

0 0
Ln :c
0 U

P =
' 0

C..

H
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THIS PUMP IS GUARANTEED FOR THE
FOLLOWING PERFORMANCEI

SIZE AND TYPE

6HND-134 350ORPM
WORTHINGTON

PUMP
CORPORATION

(USA)CAPACITY GPM BHP_
HEAD FT NPSH FT

EFF. %SP GR. TEMP. F

CUSTOMER

CUST. NO.
IMP NO. A
EYE AREA42.41N 2

DATE _

:-

ITEM NO. ER-3040
I - I -- - -

I

AjS% :. I?-) t.


