ICS 27.100
F 23
#%ES. 33086-2011

DL

vp A N B S RN ) 47 I o

DL/T 292 — 2011

KN Z B[ RKEERNIZH SN

The steam/water piping vibration evaluation
and control guide for power plant

2011-07-28 %k % 2011-11-01 28

E KGR % &




DL /T 292 — 2011

[—
o
—

=
nu} n_ul-

*iﬁ-ﬂ]%}(.....m . .

B C CHEHET) fmq;ﬁgﬁig,g (V) t‘f‘ﬁ&ﬁﬁ]ﬂ"fﬁ
MR D GRIGHERER) AR A RAFHE -
M E CEEMERT) ﬁ&*ﬂﬁ-:{qﬁd]mﬁﬁﬁl{ﬁj‘i&
R F CRRMEMR) B UIREN BOBIIHLE] . T RIS --eeeereesesssseeeeessssssssensesssssmsesnsessessssasas

N W B W N = gy

00 O b W N R = = =

- et ot
o B 0 O



I

DL/T 292 — 2011

Al

i

AbrdfE e b B o A S E 2.

A bRt i s ATV S S RAEHR L AR Z R &1 0
AR E AL FRATHABARAA.

AIFAES RSO WARBAFAB. R DREHARARAR, KEWEHRERR.
AT EREA: KRE. HEM. FTER. KEH, K@, BF. wML. DR ELT7.
TKA. REER.

AP R E KR .

—%5, 100761).

AFFRELERAT IS AR b 0 R B SR oh [ o ) VR A AR R L U B B =4



DL/ T 292 — 2011

5l

it

FErHEE Gt i 2% T ASME OM-S/G-2007 Part3:Requirements for Preoperation and Initial
Start-up vibration testing of Nuclear Power Plan: Piping Systems (1% i3 1# R 4001217 M4 /3 3 b # 3
PR TR) WS NE. KPS| T ZER M A (Instrumentation and Measurement Guideline) 1§
HAFRAERI T A CREMEM ) (S MAELTEN: 518 T ZArMERR D (Velocity Criterion) A%
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MR

2 FEMHSIAXH

TSRS T A SRR R A AT 1. LR B0 5 DR SO, ARERE R R AE T A S0
NRAE BRI SIHSME, HBFRA (BFEFAFNESE ERTALH.

DL/T5366 KAy KB EMN 1t S H AR

ASME:OM-S/G-2007Part3 4% 3 8 RGBS THVIEE 3 sh+ Bﬁﬁzﬁ:ﬂlﬁﬁ*

ASME BPV Code, Section I #&lP Kk AR MiE, BIE

ASMEB31 RIIEHEME

3 AFBIEX

THIARERE SGER T A%
31 _

EEHRE)  pipeawallwibration ,

EERZRERD, SRR, BRI RS AROIRIIFE .
3.2

Te75REN -steady-statewibration

AE B IERIZAT PR R G B R B R E RS
3.3

WI7SHREN  transient vibration

KR R R AR IRED, SRR SRR RN T 1X10% R BTE SR 8BS T R R %
A Z2RBRANES.
3.4

TS mode

RABREF RS, SIERETE. ﬁ%ﬁﬁﬂﬂﬁﬁﬁi
3.5

%% mode:shape

?%lﬁaﬁﬂﬂﬁﬁ}%ﬁjﬁﬁ%ﬁ FERFIETH, %ﬁ%*ﬁﬂ‘]ﬁﬂﬁ%ﬁﬁﬂﬁﬁ
36

N ELR  wibrationclass

RETERE NI ENIRS AT HETEFRR S, TSRS E B RE LIRS B RS H WZD1,
WZD2., WZD3, WERIEEREHIREH S KSZD1. SZD2. ‘SZDP3.
37 :

%18 -vibration-amplitude

BERHBRE, AR —EHEN — 52 —.
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4.5 I ERMINAFEE R MEMAE . BACATRE, NAK#E DL/T 5366 Bt ASME B31.1
HATE RN AT, IHRIEBERN DA R & OH DA FEEA .

4.6 XAZMAEHWEHE AR AL, MEERGRG. CEHTHE, FAEES. AEHK
W BB M, MECFREERGHAMBAE ., LER, 0EERGOHAT R S R A 4
FFHE AL ER RS it

5 EBRIMDERFR

5.1 12AIRsH
5.1.1 #&zh%FLHK 1 (WZD1)
FETFTRZRMGZ A WZD1 4
a) BB RS HRshARIZL B8 RS
b) RFLUEMHLRAENRBAREZITER, HERARTHAS HIEEZIRS) W,
ZEREE R PRSI E VG RA 6.1 7 5317 .
5.1.2 R#HZFH 2 (WZD2)
FETREMEZ MK WZD2 4:
a) MRELEXNHUDREWRBEREZEITSR, 7 H I Hah w5 f 8 RS
b) FEEH BIRE EAER WZD1 S8 8 WS 7 3T I B R 4.
ZERE R M IRSIR S VFAE KA 6.2 (45 AT .
5.1.3 iRHHZH 3 (WZD3)
FEUT&MHEZ—HKR WZD3 4:
a)  ANERiL A B A A AR R B R G N I (I BRSNS )
b)  HRBhHEE TR B BRI R R
ZEREE RN IR TR SRR 6.3 BT .
5.2 BR#iREH
5.2.1 #Rzh%F%R 1 (SZD1)
A& LU %&44H10 SZD1 %
EERREBITERPIAERSTRS) (BIMRGBINEEsHBRRE. BT IFSERA), RIELU
FEHURLKMIETEK, BHERLAN I SIS .
%5 R R G B RS R 5 VPR R 6.1 503 AT
5.2.2 #R#hEH 2 (SZD2)
HELAUT &K 0 SZD2 - ‘
B ARGEEIT IR HERSRS (FmRLEBEERZBEE. BRI FEEA), HiHR
Uil DIV
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5.2.3 #R#HhFR 3 (SZD3)

fFE U T %484 SZD3 4:

RIEUERZEIZITELR, HRAVEGRNYE.. REASTHRERITFFEREN, COEERZIB
ARFWN (FlmRGEFIRBNEIWEE . BT R ALK EE), BARBITHASSTEE
4.

ZE R E B R IR S VPN 6.3 #77 E#HAT

6 RNMIXS T

6.1 RIMFR 1 REEBRESITE
6.1.1 BURE

WRENFH | HEERG, BEXAHBVRE . FRiEn] DUH SO0 RS AEN R, $ER
ZRZIBE. BIESRRERNE R BMMES), METH NG (mAPRECRIRHKED, 2 0H
A, '
6.1.2 IRz _ '
6.1.2.1 3hFEHR | T ERG VG L R A LA EZHRE. &5 BRI IRSDE AR
K VI =2nfd, A RARAIRE, mm; fARDIAE, s,
6.1.2.2 X FBRWARESSWNEY, HBIGERDERE VI AKTF 12.4mnys B, IR ATBZH .
6.1.2.3 XFAHREE, “EKBEIRSERE VI AKT 21.3mns B, FRsh 2 A2 0.
6.1.2.4 BIAKIEAESWHABRUSMOIAOMEEE, NRBIEH L (S-N) HiEM B2 HH R
VPR EE R I, URKEERSNER VP AR T Ve nt, #Rah 8521,
6.1.2.5 EiEHRSIFALETIENHE T HIHEE:

a) FERKRIE EiHERINE,

b) IR P EUREE ML E RINEE;

o) EEI £S5 H/ME KRR

d) TMEERE, WWIEXZ ML, MM HESE.
6.1.2.6 MEAVHEEIERGEIRNRTESZN, Al AMESE—SHRENEE. SRR ARTEZN, N
BATIRENGE,; “EEAWRSRETES, RFH 6.2 7 E#T M.
6.2 IHBL 2 HEENR 5T |
6.2.1 #RaHEHE NI _

O B K AT R, MmN S EEMEER, [FSNAS. EL, SR A.
6.2.2 RN

WENFR 2 REERENALR 1~K 4 BHTVHE, 128 B2 Wit B AVFRELER Vi . #RahiFis
FHRTE. ERAAEGH=E, HRERMAELIHRLEERE, RPERTS MR C. RS
SLASM AP RS, MARYEILRE T S (S-N) FHHLM B.2 vH 5 fo vr (33 A 0988 .

#1 WID2 REHEARZHTME (BRNRIESEM)

- = peak
I A (8 3 5 R A P o OE R
mm/s
Ve <124 % ¥ _
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200< v < Vi R REREETRHAE
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_ %3 WzZD2 REERKMITE (RHR)
8 {8 45 5 O R N o B B
mm/s
vk <21.3 wFH x
ot < o RARSBHUKE . W11 RAE X & BB B 2
AISVLISVR o RE BB TR
Ve > Viw Feik REATHRBH I BB H% 6.3 VFAE
F4 SZD2 REERZHTFHE (RHEH)
5 {8 45 5 O £ S A
mm/s
I <364 % x
R RARIEHAE . WITRAXRERBERE
36A< VI SV ko REREE TR
ek > ek ERY REAT REA R AR 6.3 WS

6.3 #wHFR 3 REEN RS FE
REN%LH 3 REB RGN R D o AN S RBEHIEAT S, HENS hER SR EH
B, IEHERR S. RSN DRI TTES LR A MR E.
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MPa
S <s/m ore SREAAE . BRI R s SR
uS Sy 2 REREETRAAE
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7 EiERMEABREBWSE

7.1 VHEEERDATEZEAER, Nk 7.2 873 MERHTEERSGE. TROTERS)GE
BXABTWT:

a) AR EEREH R EH R EER 1 .

b) HEFERAMARRERERMELH, BEREERWL.

o) ARACFRER T HETT 7 A AR Rz
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b)
c)

d)
e)

MBEERSFEA, FERTEFRE;

KA 6.1.1 HAMEEERAIRIE. FRME, HEBRARSEE,

IR RNGEEBEEERY, FERMIBR HEWSEEMSIE, 7% DL/T 5366 =
ASME B31.1 #4178 &N N 49H#;

AR AR B nfH B 28 PO E . Bl 248, Wahi e, #MEHIRBS,

PR 77 R S N BRI IR AR, K 6.1.2 X E B IRIR R AT VRS 1R .

M FRAFAR AR NRERIZSE, HITRAEN, BONET FH T

a)

b)
c)
d)

e)
f)

SR EERSIRE, MRERHTRERERETHERESROEERS, WRIAR.
HR Y 75 ) s 2250 K BRR 5 FRAESE 0 B R SR s i S A S, AR S Fe e L AT it B
IBATIRAL, AR a8 FF 4R 3);

MBEERSIEA, HEREEERLY,

KA 6.2 BT IRS WA VPAL, LENBFTEERSTE, FREERIIFE;

IR R AR R, FERIBRT B ERERTHIE, T DL/T 5366 5
ASME B34:1 #4798 RN 2047

AR R B B B4R . PRAIEEE . B, WL, MRS,

FIRTT RLSE NN FERBAAREIRBOR, Nk 6.1.2. W& MERBCR T IR R, VB
% 6.2:2 BEATIPAE UL

B R BT AR TR
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d)
e)
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(ZEREM T
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A1 BMA®E

BMREFEATRARE (K. AED kTR TESZH. fll, KIBEENLR, B
AMESIRS ($A% D 1Hz~10Hz) BOSREHIRME, (EATIRENHRIE T B AR R R At . '
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A2 . A2 EATRNER 2 K. 3 FHEEMR.

A2 B

A1 fEEEEE
A21.1 hREERRE B _
FE BN A R B A AR S I A R AR P 10— R, TERIR. WAMIT, RN, REAS KMk
2, EENEES. HAGESLEWT. KRS, WEMGS. FIRMEESRSERH B IFEHRRN
B, ARG S EARESRERMEN (R ERD . 0 08 0 s B 4% R 28 1N 5 B A 300
IR _
a) WHEBRBHHSEENXR: MBAFEFHZTRE QK HESELBIT 10%HN, NiZRE
3 B F M R AR TR IE . |

b) IREHERB SIMEMRR: XTI R TN BB R, RANEEERR UKL
W ESRENEMRASREBERAKBEERERTX. MHARTRESNMIBA 03%H
AFAk. T SRAR LRI IR ATER 10%, 4E A il IR G BB T B IE .

¢) AFFRERRE: AR T AR G i T E R R . ML, R
LA B 6K o 328 A J 2 A0 UR E

d) DI AR A, b 49 5 e SRR S 1) R B R S 7 B R E AHICAC. MR EER R
T A0 8 8 ok 25 7 Bh 7 & KU 5 A M .

e) TEHINEEPMEN AP, MEAEAREHANEA OWRER ST RN EAER: KRBT, &
Uk AR ARB 2 MM B (SIND, 45512 T EIREA B KPR

A.2.1.2 REERKR

WAL S R H R RS, W BN EM R MR R, MttaESsEBs)
PIEIRE D & BE AR LG, B RE R . X e zh A A A0 E E AR U B AT /& 2 SE A HE PR ST,
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A2.3 (ESPHER
A2.31 —REEX ,
55V B8 0] BT 4R (045 R B N 2 A & A M S I o X TN BEAL I8 1015 SN FR8E, NAEEdm
HEESELR S R AEE LM TAE. M3 A — T ndE B v P R B E RS S —RH—
ANEERE, AR R o] BR g s BRI 4Lt
A.2.3.2 HEEH
0~300Hz M 47 3% i [ 7] 7 6 A5 18 BT A R B, B HRah ) - /il % 7 0.5Hz~30Hz.
A.2.3.3 RHHBIEEE
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W W
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Wins — BB KERBEARE, kgm. AEEEREEBERNENRBAELRH, GET
L0; H“AFMERRARETEERE, CG%T 1.414; EXZHEEAT, &EDMTF 1.5

Cs— R ST ERN B - AEHMEAREN KL RS, AIERBARFH OB ERT,
EETEEEENE - EFARNNRENE, I EE 1.0 F2.0206E; HEMN
F 1.0, BEET CET 1.0; EKXTF 2.0 8, FbxEPLE Lo

CKy— K BH B RS, ASME FEHERN HIEH CGKLAKT 4.

Se —0:8S5x, Sa}3 ASMEBPV Code; Section ITT [&1:9.1 & 1 X 10° IRIEFF FRIZZER f1, a#&
ASME BPV Code, Section' [l & 1-9:2.2 7 1'X 10" IRTEFF FHIZEAERE 71, 4MH7 B % 8
BT R AW, MPa.

a—VFRI N 11955 Z$L,- ASME BPV Code.- Section 11 & 1-9:1 & Bt K (964 EHER 1.3 ASME
BPV Code;. Section:IIIiZ B 1-9:2.1. 8 B 1-9:2: 2 b FrvE S (9 FFHEL 1.0,

B.3 RIFREREITH

AT & EREUARTE, HRNEZFEEEHTREBBEERL. RDEENTZENEE
AIAMERE—D 04T, KT RERRIA—EEIT,- | RE TR Vi, #ATEAER T, B
Y R G %R Bl E TR E (A AT REAN R

a) C]=0.1_5=

b) CKy=4.0;

¢)  Ci=1.50;

d)  C=0.70;
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f)  So/a=53MPa: (Bl R &&MNEE, AHENEIEN 91MPa).
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RIEILE T L (S-N) FFEMHER B v A EER A .

FC1 BW/IRSENRTHNE EIRNGERE R IFEVIS TR
. HHEE R kg oK
BERMBMMRBRVME | ASME | g ik | CRSREIAATIGIT) | CBSREMZE M) | CREBEMAIRIT)
SR EERE C 0.15 1 0.25 1 0.25
MRAREENBERE G 1.5 1.2 . 1.2 1.25 1.25
M. BEREC, 0.7 0.74 0.74 0.74 0.74
[ 4 A AR 1 LU Cs 1 1.3 1.3 1.3 1.3
N 1EE CK, 4 4 4 4 4
ﬁﬁﬁﬁﬁ?’nﬁ?ﬁmﬁﬁ 12.43 84.22 21.06 80.85 20.21
ﬁﬁﬁﬁﬁ?ﬁfﬁﬁﬁﬁﬁ 19.93 135.07 33.77 129.67 32.42
A %mﬁﬁﬁmﬁﬁmﬁﬁﬁ 21.34 144.61 36.15 138.82 34.71
*ﬁﬁﬁ%ﬁgﬁﬁ’z&ﬁﬁﬁ 36.35 24631 61.58 236.46 59.12
£C2 WID2 REERZHTH (BRREESEHN)
35 U F 4R 2 3 R 0 A v o— b OE B
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Vi <124 75 %
pesk ARIE T 8] A X & SRt i
124< Ve <202 o REHELATRARE
yrek >20.2 ek AT PR B TR B BA% 6.3 VA
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SR 5 T B TR A V22 R— B OE OB
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pouk A ARE KR | ] B R B A U
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FC.4 WID2 REERGTHE (FHEWR)
mm/s
yrek <213 "5 x
peak AR KR R B AR S i A R e
213< V™% <347 ok B R
Vi >347 Aekk REEAT HRah 1A B R % 6.3 VP4
F C.5 SZD2 REERGERITERE (FRHH)
1 K W A i 5 33 FE 0 R A v e R
mm/s
vk <36.6 £F%E x
pouk AL HRAE KR | AR 1] S A o5 v R T
36.6< VP <59.1 =y REEEH TR GE
Vi >59.1 Ak RE#AT R 5h 6 R a4 6.3 1A

C.2 it

a) RNEaAIRS) S, /e, ASME BPV Code, Section I #-1-9.1 #f* 1 X 10°#F¥F F 9 S, 7 86.19MPa
(a=13), S,/@=08XS,/a=08X86.19/1.3=53MPa;

b) BRERBEAIRE) S, /o, ASME BPV Code, Section 111 % 1-9.1 % 1 X10° #&¥ F#9 S, 4 138.00MPa
(a@=13), S,/z=08XS,/a=0.8X138.00/1.3=85MPa;

o) AHEMIaAI RS S, /a, ASME BPV Code, Section Il % 1-922 # 1X10" #EEFTHIS, A
113.76MPa (@=1.0), S,/a@=0.8X S,/a=0.8%113.76/1.0=91MPa;

d) AEWBEARS) S, /o, ASME BPV Code, Section 11 & 1-9.2.2 1 1X10° A FHI S, K
194.43MPa (@=1.0), S,/ax=08X S,/a=0.8X194.43/1.0=156MPa.
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XTSRS, BKEIVRAZZN SR S SR LT %A%
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A
— R ¥R%, & CREUE LB 3% B:
K,——ASME BPV Code, Section III & X i /R#A f135 %
Z —EIEEERR;
M—mﬁmﬁiﬂﬂﬁx3—i&{ﬁz¢$’5%ﬁ SRR B e %ﬁf&ﬁﬁ%ﬁ%lﬁmﬁx$~&{ﬁm%§
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Se— & X FOEUE WLHE % B:
a— VRN RS R, & SCREBE LM% B.
b) XfF ASME 2 2§, 3 KEilf ASMEB31 i R%
s—-CK=M<S | (D)
Z. a . '
C2K2_=21.
it“F‘: ) :
Section III #.NC #1 ND'# 4+, & . ASME B31.
#u%&ﬁs&ﬂﬂ*kﬂﬂﬁﬁmﬁz&ﬁﬁm%?r ﬁ&?ﬁ?&ﬁﬁ’é‘%ﬁfﬁ%ﬁﬂéf@ﬁu ) 557 SR B AR R £
A, FXTBOATEHITBIE.

D.2 BRA&SiREh

wot FREAIRE, BT A 58 8 Y % FRABIZE LA T o BRI 1 o 7ET5E S VP AR RE BRI
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