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Extended Power Uprate
Cooling Tower Baseline & Post
Modification Noise Test
Vermont Yankee Nuclear Power Station

1.0 PURPOSE & SCOPE

The Vermont Yankee Nuclear Power Station (VYNPS) is performing a thermal up-rate to
approximately 120% of the original NRC licensed power level. As a condition of their approval
of the up-rate, the Vermont Public Service Board required replacing 21 of the 22 - 125 HP
cooling tower motor/fan units with 200 HP units and replacing the 8-bladed fans with a 10-
bladed design. One of the design criteria is that the motor/fan changes cannot increase the
cooling tower sound levels by more than 1 dBA. Baseline and post-modification sound
measurements were required to document the cooling tower operational sound levels. These
sound level tests have been completed and the data analyzed. This report summarizes the two
tests and presents the results.

2.0 INSTRUMENTS

Baseline sound level measurements were made with a Svantek, model 949 (sn 6028)
integrating sound level meter with a Larson Davis, model CAL-200, (sn 2425) acoustic
calibrator. Post-modification sound level measurements used the same baseline instruments,
with the addition of a Rion, model NA29E (sn 108810374) integrating sound level meter and a
Bruel & Kjaer, model 4230, acoustic calibrator (sn 860801). All instruments meet the applicable
American National Standards Institute (ANSI) or the International Electrotechnical Commission
(IEC) requirements for Type 1 accuracy and have calibration certificates traceable to the
National Institute of Standards and Technology (NIST).

The sound level meter was calibrated before and after the test periods with a 94 dB reference
level at 1 kHz. Before, during and after each test all of the instruments functioned properly and
required no adjustments. The sound level meter and microphone (with windscreen), mounted
on a tripod, were positioned approximately 5-ft above the ground.

3.0 MEASUREMENTS

Both sound level measurement tests were performed by Stephen Ambrose, a Noise Specialist
with Shaw Environmental. The baseline test was observed by Daniel Yasi of Stone & Webster
and the post-modification afternoon test was observed by Shailendra Chivate, a coop student
with Entergy.

Prior to performing the sound test, each measurement location was pre-marked at 100-ft
intervals from 200 to 500-ft from the nearest point on Cooling Tower 2 (CT2). Measurement
distances were referenced to the louver sidewall (west) or solid end wall (south). The distance
was also measured to the nearest residential property line to the southwest. It was not possible
to measure in other directions because of significant obstructions or interferences, which
included restricted access to protected power station areas, other power station noise sources,
property fences and the Connecticut River. The measurement locations and related fenced or
site property lines are shown on Figure 1.

“A-weighted” Leq (dBA) sound levels for each test were measured over 5-minute intervals, [and
the post modification included five 1-minute intervals (Rion) were measured to test for
consistency] at each location. Because of the long Leq averaging time, the occasional
influences of non-tower related noise sources were minimized. When a louder or longer
duration intrusive sound was anticipated, the sound level meter's measurement interval was
paused and then continued when the interfering sound ended. The measurement interval would
be restarted if the measurement were contaminated by a loud noise.
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Figure 1 — Cooling Tower Sound Level Measurement Locations
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Note: The bases of the cooling towers are at least 20-feet lower than the elevation for the
sound measurement. An earth berm is located about 100 to 200-ft from the cooling
towers. This berm blocks the lower half of the air intakes and provides an effective
acoustic barrier to the waterfall sound into the CT2 basin to the west.
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Extended Power Uprate
Cooling Tower Baseline & Post
Modification Noise Test
Vermont Yankee Nuclear Power Station

3.1 Baseline

The baseline test was performed on October 12, 2004 from 5:00 am to 7:00 am with both
cooling towers operating in the closed cycle mode. The ground level wind speed was less than
15 mph from the north with a clear sky and an air temperature of 51°F.

During this test, water was flowing through all cells with three booster pumps. The west-cooling
tower (CT2) had all fans operating while the east-cooling tower had fans CT1-1, 3 & 5 off. The
reduced capacity of CT1 had a no to a minimal effect on the sound levels at Locations from 200
to 470-ft to the west. Copies of the field recorded sound level measurement data sheets are
included as Attachment 6.1.

Measurements to the west were representative of the sound levels toward the nearest
neighbors. There was no direct line-of-sight view of CT2 air inlets due to an earth berm with tall
leaf bearing trees obscuring the top of the tower. There are no south facing air inlets on CT2,
however there was some audible waterfall noise from the more distant CT1 air inlets.

3.2 Post Modification

The post-modification sound test was performed on May 10, 2005 from 3:30 pm to 4:40 pm to
the west and south. The west direction was repeated from 7:20 pm to 9:00 pm for confirming
the afternoon measurements. During this test, the towers were configured to operate as close
as possible to the baseline operation. The wind speed was less than 10 mph from the south
with a clear sky, an ambient air temperature of 83°F for the afternoon measurements and about

68°F during the evening into the early night.

The west tower had the northern most fan (CT2-1) off. (Note: this is the non-modified fan). The
east tower operated the same as during the baseline test with 3 fans off (CT1-1, 3 & 5) and
water was flowing through all cells using 3 booster pumps. Copies of the field recorded sound
level measurement data sheets are included as Attachment 6.2.

The post-modification sound level measurements to the west were made with a crosswind that
was from the opposite direction for the baseline measurements. The trees had only early leaf
foliage that only partially obscured the view of the CT2.

The Vernon Hydro Power Station was clearly audible at 400 and 500-ft distances south of the
cooling towers. No measurements were made to the southwest, adjacent to the nearest
residence property line. This was due to seeing a dog outside the house and the previous
baseline experience of causing the dog to bark when near this residence. .

4.0 ANALYSIS

An adjustment was made to the post modification measurements to account for the one fan cell
in CT2 that was not operating. This adjustment took into consideration the number of operating
cells and the adjustment required adding 0.4 dB to the west'. No corrections were made for the
south direction since these measurements were not comparabie (downwind versus upwind).
This adjustment may be considered conservative because it does not include the sound
contribution of water flowing thru CT2-1.

The sound level data for both tests is tabulated in Table 1. (The post modification data includes
the sound level adjustment). The sound level difference column indicates that the post-

! Note: This correction is based on the following:
Fan Corr. (dB) = (10 x Log 10 fans)— (10 x Log 11 fans) = 0.4 dB west direction
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modification measurements to the west were generally the same or up to 1.2 dB quieter than
the baseline measurements.

Table 1 — Summary of Sound Level Measurements
Cooling Tower Baseline & Post Modification

|’ | ot | S | Pt | " | conne
dBA | dBA(1)
West _ 200-ft Cross/Cross 65.1 gig agg (1){23 C%';;Z?;%?e
West 3004 | CrossiCross | 632 | Sadafer | 08 c%ﬁii?;%‘?e
West 4004 |Crossicross | 619 | Sqoafer | 0 C%ﬁ;i‘:’:;,?e
West 470t Cross/Cross 60.5 59.glaeve '(',’% C%?;ﬂ:)?e
R'::i?if:ct:e 525-ft Cross/Cross 59.6 O/"gﬁed n/a n/a
Southwest °9
South 200#t | DownlUp | 61.3 56.9 nla &ﬂ‘gj&ig;”b‘,’e
South 300t | Downlp | 588 533 nla h%ﬂpgjgfpg;“tﬂe
South 4004t | DownlUp | 573 52,0 nla ,&ﬂ"é’jﬁ;ﬂﬁe
South 5004t | Down/Up 85.7 525 Wa I\locipg;:;ep::;nbc:e

Notes: 1) These dBA levels include the addition of 0.4 dB as the adjustment for the non-operating fan.
Abbreviations: Afternoon = after & Evening = eve

The west direction measurements, baseline and post-modification, were measured under similar
wind conditions. The baseline test had a wind more from the north, whereas the post-
modification was more from the south. Measurements made south of the cooling tower were

not comparable since the wind directions were directly opposing.

5.0 CONCLUSION

The cooling tower baseline and post-modification sound level tests were conducted with
comparable crosswind conditions for the west direction and toward the nearest neighbors. The
results of these tests confirm that the cooling towers, after their fan modifications, comply with
the requirement that the cooling tower shall not increase by more than 1 dBA.
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6.0 Attachments
6.1 Baseline Data Sound Level Measurement Data

6.2 Post Modification Sound Level Measurement Data

Entergy



Extended Power Uprate
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o/

6.1 Baseline Data Sound Level Measurement Data Sheet 1 of 1

Vermont Yankee Nuclear Power Station Sound Measurement Tes! Procedure

Cooling Tower Sound Level Measurement Data Sheet
TestDate: /e _OCT_ 04 Description: Bz ne Page_/ ot _/
Test Engineer / Technician: Sepben Aprdrose LDariel Vees,
Sound Level Meter; \)'14217 7€ & Model_ 74/ SN (DD
Acoustic Calibrator, Lzey s Dav)'s Model LAL 200 SN_Z 425~
Calibration Check: SLM Pre-test: 7. dBAat1kHz  SLM Posttest: 7 £ dBA at 1 kiz
Calibration Certificate Due Dates: SLM:_// Qx: Qeaé/ AcousticCal:__.9 pr Zdo4~
CT Operating Condiions;_C lezse] Cyjalee,, Twr's 128 CT /-4 3 7T ofF
Start Time; 0500 Wx; (,Iezu’ Un(/ A/ 1S =15 -S"'t:/(I\L 5/ °F
End Time:_ O Z¢2¢: Wx;_(! /edf‘l.wﬁ/nc/ A 12 =15 v*czz/,u U

4
ltem| Time | LociD |Direction| Dist(ft) | Leq | . Comment
- 1 |ospg| Wi | West | 200 6601 | Tower, dontes, Crasgond

2 loszn|we | wesT | 300 (€32 " 7 /r

8 los3i|wW3 | Wesi| 40 649 " .

4 1637 | WY | WesT 1470 1605 " B !

5 lossy| S | Shrh |Soe |6l 3|50t Do a,u,.%mg
6 ot 218 | St S5288 679, |50 s, NS

T lotdo|S2 |Soumh | 3p0 |68 8508 ol drenwind
8 loode| $3 | Seoth| Hoo 1673 " i

9 1p65Y| S |SeoTh | S00 |63.7] " “ /"

10 .

11

12

13

14

15

Signature; 4 %ﬁ *Z& /%/;é}:, Date:_/, 5(7('/‘ 2
Stone & Webster October 2004

7 Entergy



Extended Power Uprate
Cooling Tower Baseline & Post
Modification Noise Test
Vermont Yankee Nuciear Power Station

Post Modification Sound Level Measurement Data Sheet 1 0f 4

Afternoon

Vermont Yankee Nuclsar Power Station Sound Measurement Test Procedure

Cooling Tower Sound Level Measurement Data Sheet _AfTemam
Test Date;_/ Q2 /#/. blay 2O Description: QT 57 Nicrd Page _{_of 2
Test Engineer/ Techmcxan 5’7‘(/)664 /)zﬂa[ojc) / S‘Am/enz/m Ch\ e
Sound Level Meter; ﬁ;a mg& Model; ‘7'—/({ SN_O2F,

Acoustic Calibrator; »;?. CH Pop sN_ 2424
Calibration Check:  SLM Pre-test: at1kHz SLM Post-test: Mx 1 KHz
Cafibration Centificate Dates: SIM;_ Dep So0 S 9stwngCaL /Jpr e

CT Operating Condiions,_CT 2, /2 fans on, MNulh o €€, T8 3 of
Start Time: @:,3; Wy C‘_?a{' SpuTh 310 pih 4m/ 83°F

End Time: /(240 W C/ez/, Seud7h _3=s20m10h crciond GEF

Time | LocID | Direction | Dist{ft) | Leq Comment

35| Wi | wesr| oo | 6387) OT wiver, fa1s 4/l
1392 | we | wear | 3o | G228 OT wiver fars_dinls
19587 | 43 | ks | A0 | EL 6 | OT fany, Sivds

o | W | wes | 70 | — \9;:),;914 Tmm@g,.‘{r
(6100 |81 |Sooth | 200 |S6.8| CT1 Tk, fans_4rvcds
| 52 | Seon| 300 1933 011 wriv, fans, divids |
1626 | S3 | .Spumh | Y00 |52 O 0T) 1y fans bivds_pam |
1633 | SY | Stk 50O\ 52-5\CT) wirr, bireds, pus

AN
' U G A 3 g
limlwjolw|m|w .U‘-&O)N_\a

15

Signature: <, '.' _L Z / Date:/{')///’%.4t 25

Stene & Webster October 2004
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Extended Power Uprate

Cooling Tower Baseline & Post

Modification Noise Test
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Vermont Yankea Nuclear Power Station

Afternoon

Sheet2 of 4

Sound Measurement Tast Procedure

Test Engineer / Technician:

Cooling Tower Sound Level Measurement Data Sheet A@‘mym

Test Date:_/(D (i/a)g o Descrption:C 7 Q)S/ rad Pageﬁ_of 2

b
1 (4
Modet NASG £ SN: /Q?/A; Z

/ey

Sound Level Meter; lg 1ot

Acoustic Calibrator,_/ el 1 & e Model_23&

NV

SN_£25060/

Calibration Check:  SLM Pre-est: 933 dBAat1kHz SLMPosttest: 77,67 dBA at 1 kHz
Acoustic Cal:  Aayr o5~

Calbeation Certiicats Dates: SIM:_Jev1 0%
CT Operating Conditions; (7.2 _ /2 Fasza ‘oot o, Q7/

NP7

Start Time: L4 32 Wx_Clegr, Soeidh 3 =0 et

End Time; [éﬂi wx C/ Cut”, STl

T 13374 g,’;rzy;,z{

ltem | Time | LocID | Direction | Dist(ft) | Leq Comment

V /530 %) | st | 2o 65, 635¢35 637437
2 \15Y2| b | mnesr| 300 &e ekéc‘c’ Ge 2 é/t/ VA
3 |)sas| W3 | wedy | oo %2 f/(/j(/gé// &2/
4 iy Vvl | WesT | Y70 ou/ ﬁ/ Tm((:c Shf7T—
S 16t | S] | Soiml 20p S22 572 54952057/
6 1Jely | S2 | Spuih] 300 53.3,83.0531 53,3 549
T 11626153 | Sendth | Yo 2.3, s)?beéjza 51,7
8 1632384 | Sl | 500 M3 “5¢, */J)'/?LSE?—

9

10

11

12

13

14

15

Signature, .~/

Date: /0/7?1;3/ Q5

Stone & Webster

October 2004
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Cooling Tower Baseline & Post
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Vermont Yankee Nuciear Power Staton

Evening

Sheet 3 of 4

Sound Measwement Test Procedure

Cooling Tower Sound Level Measurement Data Sheet

Test Date; {2 [ay 005~

Euinriry
Description: & 7_/0[) sy e Page / ol &

7
Test Engineer / Technician: \slic,ﬂéen /4/215/05 e,
Sound Level Meter: S:/«'m‘l'e £

Acoustic Calibrator Zyzssev1 eV 7 Model (A S0

Model:_Z 4

SN é()c’fa

SN E425”

Calibration Check:  SLM Pre-test: 9.7, & dBAat1kHz  SLM Posttest: %38 dBA at 1 kHz

Calibration Certificate Dates: SLM:_{e.ct
CT Operating Conditions; (7 = =0V Fenss, NeovTh M Q7T/ 3 of8”

El03 " AcousticCal: Ao 2205

Stat Time: /2 E2 We_ Cezees=

ST /; £ /0/47/// y GECF

End Time: 2000 We_Clew | SociTh & 10 mph <G8 F

ltem| Time | LoclID | Direction| Dist(ft) | Leq Comment

1 | 1q2/ | WH | WesT | 470 606 | in, ¢ heigh ™ J_fﬁ" .
2 |1gag |l wy | wesr | H /72 1595 | mije helghT / 5 = A
3 11935 wedi | 500 |57

4 {)g43 WRST_ 1600 |5815

=7 2% LAST | 700 | 542

6 12oze wsT | Y | 6fO

7 \po2q| W3 | wesr| oo | Gf 5T

8 |opaa| W<E |wesr | 300|616

9 |epig| Wl | Wegr| e 16,37

10

1

12

13

14 |Nporell Bakel ke PL5Ten a5 on e Thevside oF
15 [Tnab whbah wds arle 2ibveresr o pnde. This .

/)5/(!;/ /9 5 v, / . /e The DISTmmec//-ﬁZ'énchaLf

Signature; / D Date: / o //'/A/ /)J
Stone & Webster October 2004
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Evening

Sheet 4 of 4

Vermont Yankee Nuciear Power Station Sound Measurement Tes! Procedure

Cooling Tower Sound Level Measurement Data Sheet [,/

Test Date:_/2 A/ L/ oot Description:( TIPS ///d’/ Page < ol 2
Test EngmeerlTechmc:an T c/‘/i~"7 A/;/J);'Jx'

Sound Level Meter;_/C.2,7 Modet AVACTE SN /D B3 74/
Acoustic Calibrator,_Br2€ /1 Kzermode 4230 sN_Beolbeol
Calibration Check: SLM Predest:_ 7%, E2BAat 1kHz  SLM Postest: 73 2dBA at 1 kHz

Calibration Certificate Dates: SLM: \Z(m oY Acoustic Cal;_/2747 25
CT Operaling Conditions: £7 2, /22 un Moy o A7) 3 ()14‘

Stat Time LF20 We_Clecy_ Ip00h L 10 mph &87~
End Time: 2/22 Wx. /ed«./, S Tl LSy, LBBFE

\

Hem | Time | LocID | Direction | Dist{ft) | Leq ). Comment

1 —

2 —

3 11935 besT | 502 VST 7\ 577, 577 I7857¢ I
4 11943 wesi | woo |60 | 557659 557451 5.7

5 |23 (eesT| Zon 632 |53 253953 8 s4e S9o
6 |20 wesT | 496 6l plo el 6L2, é//é/ D
1 leownl W3 | west | Yo [elo e/ 7 6le, 615 L4 &d
8 |€oiB| VR |wesT | 3w |64 a/&‘. é/é LLl

O loowy | 2! | wesi| 2a0 640 C:‘/Qré_f@f_é‘_)"_/éézgr@g
10

11

12

13

14

15

Signature;\_%% %c’. Date: /& /fé}% iz
Stone & Webster . October 2004
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