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. _ Dynamic Stiffness of Pedestal ISO 10816 I1SO 7919
Machine - Dynamic Stiffiess of Bearing (Pedestal) (Shaft)
High Pressure Turbine 3 moderate good
Low Pressure Turbine 1,5 moderate good
Large Generator 1,5 moderate good
High pressure
centrifugal 5 not good good
compressor
Large Fan 0,67 good moderate
Small Fan and Pump 0,33 good moderate
Vertical Pump 0,10 good not good
I(.Baerrg;]:ri;am Turbine 15t03 moderate good
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Mechanical vibration of non-reciprocating machines

IS0 7919 Series - Measurement on rotating shafts and evaluation criteria
7919-1:1996 Part 1: General Guidelines
79192 2001 Part 2: Land-based steam turbines and generators in excess of 50 MW with normal operating

speeds of 1500 r/min, 1800 r/min, 3000 r/min and 3600 r/min I i
7919-3: 1996 Part 3: Coupled industrial machines ,_\
7919-4: 1996 Part 4: Gas turbine sets @

7919-5: 1997 Part 5. Machines set in hydraulic power generating and pumping plants

Mechanical vibration
- Evaluation of machine vibration by measurements on non-rotating parts

1S0 10816 Series

10816-1: 1995 Part 1: General Guidelines

Part 2: Land-based steam turbines and generators in excess of 50 MW with normal operating
speeds of 1500 r/min, 1800 r/min, 3000 r/min and 3600 r/min

. Part 3: Industrial machines with normal power above 15kW and nominal speeds between 120
10816-3: 1998 - ) i
r/min and 15000 r/min when measured in situ

10816-2: 2001

10816-4: 1998 Part 4: Gas turbine sets excluding aircraft derivatives

10816-5: 2000 Part 5: Machines set in hydraulic power generating and pumping plants
10816-6: 1995 Part 6: Reciprocating machines with power ratings above 100 kW
10816-7¢ Part 7: Rotodynamic pumps for industrial application

ISO7919 4 ISO10816 s lusliul calises slaise ¥ Jgax

r ll

-Sooles JLos plStivul s (NetsaNews.ir) <lyrosi g (g)lagSs ooy pb L | Lo
-Seulos JUwyl NetsaNews@gmail.com Jaool ST 60 ol Sl

|- - |




=l
aUgé. ol ysxn

\A

OSI9197 3 ISO10816 & ytuiiuwt bt 9 comiilo LIRS 31 oy (Gt o

DS oo Sl 0 ile ilas) o 9y50 jo |y > e ISO 7919 4 1SO 10816 slasfailbewl IS j5b o

Yaore 08 oo )5 Gl IS Uail 090 el 5 10 uile Sl (il o il gole Lyl g Zone A (o pils ¢ gl <l
WS oo 8 Zone A o ¢ slayile

ol 5 Cudlie cou |y il b Lot Laylyd cpl 10 068 oo Jie Zone B a4y ile silas)) Layl s oyg ilidl L s
Lylyis U asS HieS ) adile 059 (gpaSolail oglis sl oY Jadd s ymile (40,5 Sgels aliiedy (ol g aus 13 gy
il beds JpaS j0 uiile

Oeile ilss)l ylys Zone C jo el Slhuons Olaladl 4y iile Lo caums s Zone C 4y cpile 9459 5 0y il
Sls s lF s Yleisl g ovgus rsucols,

Shut) oo bgels sl g 034 (598 pladl plol sieils pwile (ol wasyy Zone D ay g 09 yiion yudtle opmsg ,51 ,31 0

Bl 3529 il duals oy 51 YL et blis ol o (Down

gagete 157 Apeh Rt

Lo yiilo 0y TTIP g Alarm o> yas -0 S5

ISO7919 gISO10816 9 ywilut wlid 3 B yuilo 0 s g (Alarm) p ¥T v ot

> 50 il Sl 4l Jade gox Jeol> b yulys |y uiolo 0pasg oY1 0> ISO 7919 5ISO 10816 (slas,lasbiw! S job «
ool Sl s o ile cliles)l a0l Jlade .ol 00,5 el Zone B (YL a> % 25 L (Steady-State Baseline) b
sie 4wl uyies,s SO Heile 5,51 095 o mend (ol etle (4o 00d gyeFeyul clialas) 5l e el UL
> o ile lalas) by ke (piile 05y (6yuS 03l b ool (o ol g pwiole 3,515 51 e CeddS 5l o (g8 pwibe e

D9y Zone D g Zone C (o e 1l 1/25 5l asl pailo 05y oy a5 sl 00,5 dogs o lasliwl 09l co (s lly

ISO 7919 gISO 10816 5k yluibiwt bt 39 Bpsilo 0 33 g (THIpP) w5 ok

Oibe clilas | sl e e paem ds.0ilice Jasye paile (SlSCe sl s yaiile 00 3 0 ISO 7919 5 ISO 10816  slas il
39 ol Zone C g Zone B osgases 1 (glaie auls cyaibe s a yailiind H1a5 udo 0)ad i (il cops o s o Jasl > o

g yidemy Zone C s Zone B ¢y 5pe 1, 1/25 J ool Ll

Maintenance In Mine & Cement & Steel Industries S C’|J'~"| &L;"o)'b

www.NetsaNews.ir jgilats




)UgégUM;QM&{MJAQIWBLSJL\QSJMWCH@I

Condensate) cw iSyiwST 3 VIA2 65 s opmsg oy g o] 0 (pad 3yg0 0 (oadly Jlie 90 L 1) oy

o oo daldl S5 S o8y idsS gt (Extraction Pump

RMS Velocity

“ Frequency

ISO 10816 _wlu! s cyitls oymsg Trip g Alarm o> ¢ Jsi
MGT70 (V94.2) 536 395 (Absolute Vibration) @M o s g Trip g Alarm oo (s
097 foabed unns [, MGT 70(V94.2) 55 1,55 (Absolute Vibration) sllas o,y Trip g Alarm o s auad coond oyl 4
‘n).._fa SoS n.\.}SGA ] ‘) )‘50):..& (_gl.hw.w.s 45 ISO 10816 O)L.\.:Lu.u‘ )‘ \.\JL' uJ‘)JLA_’ fp.ZS d..:..wl.?bo ‘) AﬁJ’E‘Q Oyadg > W‘Q‘?(SA
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MGT 70 (V94.2) ;5 cm,95 moitarbiV etulosbA) slhas o g jgmins coai Joue -V IS
G5 Cyanygs oymg TrIP g Alarm o> pni 8,50 ;0 ISOT10816-4 o lasbiwsl (¥ Jgaz) o 00l gredss jud 43 i 45 j5blen
Jaie g Zone C g Zone B o 50 1) 655 pwryes Alarm o> ISO10816-4 o lastil .ol 00,5 ,La5 o b3l (Gas Turbine)
odls 1,3 14/7 mm/s (rms) i Zone D g Zone C o 0 10 1y 635 Gusygd TP 0 g 00903 3y20 9/3 mm/s (rms)

Table A.1 — Evaluation zone boundaries based on bearing housing/pedestal vibration velocity, valid for
shaft rotational speed 3 000 r/min to 20 000 r/min

e I
AB 45
B/C o3
ciD 14,7

NOTE These values, which are the upper fimits of zones A, B and C
respectively, should apply to radial vibration measurements on all bearing
housings or pedestals and to axial vibration measurements on housings
containing an axial thrust bearing, under steady-state operating conditions at
rated speed. Figure 1 shows typical measurement positions.
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14/7 mm/s (rms) |, &35 cusys5 Trip o>

GT & Ausiliary System - Set Poiat List

5 9/3 mm/s (rms) |, &5 ;o5 Alarm o> ISO10816-4 o st

A

LooogS

Sl odls 13

120 nm p-p R

E 9.3 mm/'s Absolute vib. - Alarm for high bearing vibration (compressor and turbine)

E 7,1 mm/s Absolute vib. - Alarm for high bearing vibration (generator)

g‘ 80 nmp-p Relative vib. - Alarm for high bearing vibration (compressor and turbine)

|I: 80 nmp-p Relative vib. - Alarm for high bearing vibration (generator)

g 14,7 mm/s Absolute vib. - Trip for too high bearing vibration (compressor and turbine)

g 12 mm/s Absolute vib. - Trip for too high bearing vibration (generator)

& 90 nmp-p Relative vib. - Shut-down for too high bearing vibration (compressor and turbine),
=

elative vib. - Shut-down for too high bearing vibration (generator)
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ISO 108 1 6'3 (Part 3: Industrial machines with normal power above 15kW)

Part 3: Industrial machines with normal power above 15kW and nominal
speeds between 120 r/min and 15000 r/min when measured in situ

Vibration Evaluation Standard

[ 18
WP - D -
7.1%1.28 = B.878 1L 2
AUVAR MV | C 3
4BRLAT=BE L5
35 €9
2
B B £
28 - 2
(] 838
o}
=g
25¢
A &
A ags
>>0
Rigid Flexible Rigid Flexible Rigid Flexible Rigid Flexible Foundation Support
. Medium sized machines Large machines
Pumps > 15 kW radial, axial, mixed flow 15kW < Power < 300 kW 300 kW < Power < 50 MW hine Type
Driver | External Driver Motor 160 mm < H <315 Motor 315 mm < H
GROUP 4 L, ~___GROUP3 GROUP 2 GROUP 1 GROUP
Machinery Evaluation as per ISO 10816 Guide line: o F B !
f&?ﬁ“ﬁ Vibration of newly commissioned machines; ) . ‘EI‘SS:;‘E":?SOO’:;JS‘Z’(‘)COVR ;’,C‘?e'
- " i yf i 2 Hz to 1000 Hz > 120 RPM*
Zone D: Vibration values normally considered to be sufficient severity fo cause damage to the machine * Operating speed of machine

S yianS] caos 0ya35 3y90 50 ISOL10816-3 & jlusbew! jLai ool -F Jgux

$1SO 10816 -7 o yluibiw! yha yLeb!

Godiws plaS )0 pdile 4 0uiS yaad Wb Il condenls i O Jsaz ;0 a5 el el SO10816-7 s fuiliw! 4 anslye b
(Availability) -3g; Jlow ,o (Reliability) cledsl co il Bl 4y Sae el (,5W0 Loy aiils (gl ,51.0)0s 1,3 (Category)
Sylge ol 13 aS g0 10 99,5 oo 4,8 (Category I) Jol (gamarws o cpiile (ol il oo ax8)5 Ly o (Safety) iool
o 3> B0 Azly piS ST oy 0gd o0 48,5 i s (Category 1) pgo (gunaiws jo il [ieS udile Gl ax s 598
2B g5 ez b 5l ogd ce els )8 (Category 1) Jgl (sammarws jo b aen 4 g ol oSy JSm o5y, adgs

/0 mm/s @rms) ] L)"‘ Oyrd9 w)A A g 1Y mm/s (rms) )L\.M Oyaig P)y—‘ > ‘_ng ol 200kW )‘ );Yl.s o u.,...S)x.MSl

g oo PV NI

|SO 108 16‘7(Rotordynamics pumps)

Catego% | . high level of reliability, availability or safety reasons
(e.g{pumps for power plant applications

Category 27 Pumps for general or less critical applications

(e.g. pumps for non-hazardous liquids).

Vibration velocity limit
mm/s rms value
Category 1 Category 2
Zone | Description <200 kW |5 200 kWD <200 kW | > 200 kW
Newly commissioned machines in
A POR 2.5 3.5 3.2 4.2
Unrestricted long term operation
B in AOR 4.0 5.0 5.1 6.1
C Limited operation 6.6 7.6 8.5 9.5
Hazard damage > 6.6 >7.6 > 8.5 >9.5
Maximum ALARM limit 50 63 6.4 76
(= 1.25 times upper limit of zone B)'
Maximum TRIP limit D
8.3 9.5 10.6 11.9
(= 1.25 times upper limit of zone C)'
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